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COMMENT  AND  CRITICISM. 

Toe  '  Bundrj-  civil  bill,'  which  ie  still  under 
discussion  by  congress,  provides  $501,470 
for  the  coast-survey;  $244,500  for  the  fish- 
commission  ;  8500,000  for  the  partidpatioo  by 
the  government  departments  in  the  industrial 
exposition  at  New  Orleans,  of  which  sum  one- 
fifth  is  given  to  the  Smithsonian  institution, 
including  the  national  museum  and  the  fish- 
commission  ;  (40,000  for  the  protection  and 
improvement  of  the  Yellowstone  national  park ; 
$467,700  for  the  geological  sun-ey ;  $10,000  for 
the  census  of  1880,  providing  for  its  close  in 
November  next ;  $149,500  for  the  national  mu- 
seum ;  $55,000  for  the  Smithsonian  institutioQ 
(construction);  and  (868,038.60  for  the  signal- 
service. 


It  also  disposes,  for  the  time,  of  the  ques- 
tion raised  concerning  the  coast-survey,  by 
providing  for  a  joint  commission  of  three  sen- 
ators and  three  representatives,  to  "  consider 
the  present  organizations  of  the  signal-ser\'ice, 
geological  survey,  coast  and  geodetic  survey, 
and  the  hydn^aphic  office  of  the  na^-y  depart- 
ment, with  the  view  to  secure  greater  efficiency 
and  economy  of  administrntion  of  the  public 
ser\'ice  in  said  bureaus,"  and  to  report  next 
December.  It  further  appropriates  seven  hun- 
di-ed  dollars  for  a  commission  of  scientific  men, 
to  be  appointed  by  the  president,  "to  inquire 
into  the  oi^anization,  work,  expenses,  and 
reconstruction  of  the  naval  obsen'atory,  and 
to  report  to  congress  the  beat  s^'stem  for  its 
Aiture  management." 


We  shall  look  with  deep  interest  and  concern 
Ko.  T4.  — Its*. 


for  the  reports  of  these  commissions.  On  the 
one  hand,  we  are  to  have  a  commission  of 
men  of  affairs,  called  to  consider  the  mutual 
standing  of  several  different  government  bu- 
reaus, whose  work  is  more  or  less  inter-related ; 
on  the  other,  a  scientific  commission,  dealing 
with  a  purely  scientific  bureau  under  naval 
control,  but  the  vitality  and  usefulness  of 
which  has  come,  with  rare  exceptions,  &om 
men  drawn  fVom  the  ranks  of  civil  life.  Let 
us  hope  for  good  appointments,  that  these 
often-recurring  and  unseemly  antagonisms  be- 
tween different  departments  may  be  put  to  rest 
by  exoellent  reports  and  wise  adjustments.  To 
the  question  of  the  relations  of  the  army  and 
navy  to  science,  we  may  again  recur.  We  may 
here  only  regret  that  it  was  not  arranged  that 
the  scientific  commission  should  be  taken  from 
names  recommended  to  the  president  by  the 
National  academj'. 

With  this  exception,  we  have  no  fault  to  find 
with  another  provision  of  the  bill,  by  which, 
as  we  hoped  last  week  would  be  the  case,  the 
appointment  of  two  additional  members  to  the 
meridian  conference  is  provided  for,  and  an 
appropriation  of  two  thousand  dollars  made  for 
the  expenses  of  the  commission ;  nor  with  a 
similar  provision  for  a  national  conference  of 
electricians,  in  connection  with  the  interna- 
tional electrical  exhibition  at  Philadelphia,  for 
which  a  me^re  five  thousand  dollars  is  appro- 
priated, and  a  scientific  commission  authorized. 
The  more  closely  the  government  can  identify 
the  National  academy  with  its  scientific  under- 
takings  and  appointments,  the  more  confident 
we  shall  feel  that  neither  science  nor  our  coun- 
try will  be  belittled. 

The  use  of  the  comma  as  an  instrument  for 
assisting  or  impeding  a  reader's  comprehen- 
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sion  of  nil  nutlior'a  lOMinin^  1a  iieitlwr  a  vcrjr 
imporUiit  nor  A  very  *dontiti<'  miiIiJcci.  of  "li«- 
cuMion.  But  many  English  irritrrs  of  BCiea- 
tiflc  text-books  try  one's  paliouco  so  sorely 
ftod  BO  wantonly  on  this  point,  tlial  it  sc«nis 
jatrper  somelliiu);  nhuuld  bo  sold  about  it.  The 
evil  to  irbich  vv  rcrur  umiiitly  lakes  ttio  aba[je 
of  tlio  insertion  of  siipcrlltioiiit  uommiu,  which 
in  the  least  obnoxious  c:iec^  nrc  anno.ving.  and 
In  many  cases  seriously  interfere  witli  tltc 
Maao.  These  violations  of  Ihc  lit«mry  cofto 
of  miuor  morals  are  ao  abundant  Id  any  work 
which  is  )ieriou«ly  subject  lo  them  at  all.  Chat 
it  is  not  necessary  to  go  ontside  ihe  book  which 
happens  lo  be  before  ns  at  the  moment  for  as 
long  a  list  of  examples  at,  might  be  desired. 
The  following  sentence  contains  three  aa- 
pnrdonnble  commas.  Uic  fourth  alone  being 
rightly  ased:  "Thus  wc  shsll  suppose  that 
the  external  cause  of  the  cooling  determSiica 
always  the  state  of  the  very  thin  mwlopc,  in 

Mudi  a  manner  that  the  value  of  ,     which   re- 

suits  from  this  state,  is  (>ro|>ortional  lo  the 
ralue  of  v,  corresponding  to  j:  =  X,  and  ilint 
tti«  constant  ratio  of  the    two  <ttiaiitities  is 

—  ~"     And  before  wo  have  finished  a  page. 

we  come  iipoa  this:  "  It  c^onsists  In  finding 
the  vnlue  of  v,  by  means  of  the  general  con- 
dition, and  Ihc  two  sgwcial  ntnditions  t<>  which 
it  Is  subject."  Here  the  iuKcrtion  of  ttiv  first 
comma  seema  to  us  bad  enough,  but  this  may 
possibly  be  regarded  as  a  matter  of  taste; 
that  of  the  secoiKl  is  an  luexeuaable  error. 


TiiK  fieptcmber  meeting  of  the  mechanical 
section  (D)  of  the  American  aasociatiou  for 
the  advancement  of  science,  at  Philadelphia, 
IMOntlses  welt.  It  is  under  the  leader^ii])  of 
m  cAiatrman  whose  name  will  go  far  to  insure 
sacCMB ;  and  rrofcssor  Thurston's  opening 
address  Is  confidently  expected  to  bo  a  paper 
of  much  lotcre^it.  The  circular  of  invitation, 
Issued  by  the  committee,  lias  been  sent  to  n 
large  number  of  engineers,  representing  the 
most  of  the  American  locietics;  and  it  has 
also  been  laid  before  them  olHcially  through 


their  secrviurles,  besides  bdng  |nibli!the<l  in  a 
number  of  prominent  technical  journals.  The 
work  is  now  going  forward  of  interesting  the 
foreign  cnginecnng  public  directly,  and  thn^ugh 
their  societies  and  JouiTiala  ;  and  it  is  believed 
that  a  targe  foreign  attendance  may  bo  ex- 
pected. The  programme  is  also  being  made 
up,  and  contains  the  nnnoiincement  of  several 
im[iortiint  papers. 

AnkK  an  existence  of  eight  years,  the  New- 
York  stale  survey  is  brought  to  a  close  by  the 
will  of  one  man.  Like  nearly  all  scientific 
work  done  in  tliia  country  under  state  patron- 
age, the  life  of  the  sur\'ey  hung  by  the  thread 
of  an  annnal  appropriation.  The  nnual  appro* 
priation  of  €15,800  was  mode  by  the  legtsla- 
tjiro  :  but  tbe  ilem  was  vetoed  by  Ilie  governor, 
who  thinks,  that,  "  after  an  cxpendiliiro  of  a 
sum  considerably  in  excess  of  a  hundred  thou- 
sand dollars,  very  tittle  seems  to  ha\'e  been 
done  of  iiracticjid  benefit  lo  the  people,"  and 
who  suys  that  tic  is  "  not  able  to  a)>preciatc 
the  importance  of  the  elalioiate.  slow,  ai>d  ex- 
pensive SUM  ey  of  the  state  wbieli  tliis  appro- 
priation Is  intended  to  continue." 


As  Gov.  Cleveland  is  commonly  reported  to 
give  his  reasons  for  official  action  with  jierfect 
(Vanknees,  It  Is  evident  that  this  unfortunate 
close  of  the  survey  Is  due  lo  his  ignorance  of 
the  vshic  and  of  the  cost  of  g^'odrtic  work, 
[tad  ho  urged  that  the  work  was  one  which 
stionld  be  undertaken  by  the  general  govern- 
ment rather  than  by  tbe  slate,  tie  would  Imr* 
found  many  to  agree  with  him,  and.  nt  most,  die 
question  would  have  been  one  of  policy :  but, 
when  be  declares  that  he  is  "of  Die  opinion 
t!iBt  a  Kutficleutly  correct  and  exact  location  of 
boundnry- lines  and  monumenls  lo  answer  every 
usefiil  parpose  could  be  conducted  ...  at  a 
comparatively  small  cx|)ense."  it  is  plain  that 
his  ■  opinion  '  on  such  a  topic  is  not  of  weight. 
Even  on  eooDotnic  grounds,  it  would  not  be 
difficult  to  sliow  that  the  exact  location  of  bases 
for  local  surveys  would,  in  time,  save  its  cost 
in  diminished  boundary  litigation. 
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CuxKmcuiEKT  xt  H&n-aid  last  year  was 
rnlivcDKl  by  the  vigorouB  speech  of  Cliarles 
FrftDOis  AduDs,  iuiliatiug  what  may  alraoat 
bo  oalled  a  national  ili»cu*dioi)  of  tlie  Greek 
(|ue*Uoo.  TbU  j-i-ar  tbe  auhJttoL  of  '  ncaclcialc 
dBgroOT  *  is  brmight  into  promincnco  by  a  jxipcr, 
published  in  Uie  July  C«flvry,  IVom  the  pen 
of  Dr.  Woolaey.  It  will  not  surprise  u§  if  a 
difcuuioti  of  this  aiibJM;t,  begun  by  one  who 
baa  belli  wiUi  honor  the  |iuitt  of  pnsldciit  of 
Talv  oolkge,  an<l  in  Hlill  n  mc^tnbcr  of  tbe 
d«);m!-giring  bonirl,  sboulil  niu  for  the  next  • 
twelve  iHontbs.  and  dmir  out  opinions  as 
diverse  ua  those  lately  printed  on  llie  compar* 
atlve  value  of  classlcul  uwl  acientiSc  studies. 
Uost  of  Dr.  Woolsey's  artlde  Is  blatorlcsl, 
witli  in<-i(teutal  reference*  to  bis  own  oj)iuioDB. 
Towar<l  the  vloM,  bowcvcr,  he  titnki^  some 
snggcstioDs  witli  respect  to  the  bestowal  of 
bODorarj  degrees  wbiefa  are  worth  considera- 
tion. He  Is  beortlly  opiwaed  to  tlie  random 
mcibuils  now  in  vo^ue  of  compUmonting  men 
who  arc  lu-cideutalty  brouglil  forwani,  lie 
doe^  not  object  to  Ibo  giianled  admiswion  of 
nxriliirious  studeDta  to  tiie  lower  academic 
<l<'^'eN  eavaa  honoris,  when  they  have  been 
preTCDted  by  illness  or  poverty  fWia  altaiuiug 
their  diplomas  in  a  regiilnr  way ;  and  in  cases 
of  rare  and  disLinguished  merit  he  would  minilt 
to  the  same  honors  **  discoverers  of  important 
priiiri|ili-(i  in  Acienoe,  wbo  had  ha<l,  perhaps,  no 
|iutilic  nliic.ition  whatever. " 


Rut  In  respect  to  what  are  now  bestowed  as 
faouorury  titles  (the  degrees  of  LL.D.  and 
U.U.).  be  would  allow  any  gmduatt)  to  pregiare, 
by  the  study  of  years,  for  the  bigbe«t  degree 
within  bis  reach,  whether  be  reaides  within  Um 
colIe|[e  or  not.  Tbe  proficiency  of  each  can- 
dtdnlar  BhotiUI  he  tested  by  rigid  exauiinaLiona. 
Tlius  u  Ktndcnl  of  liiw  or  ibeotogy  uiiglil  Oral 
take  a  baccalaureate  degree  in  tilber  of  these 
fa<-ultics. — say,  four  years  afler  tatdng  hi* 
B.A.  di:-);r«e.  —  and  eight  yearn  still  latvr  he 
Bighl  olfer  himKlfas  a  ciimlidatc  for  tbe  dc-greii 
of  doctor  of  laws  or  tlieologj'.  As  a  protec- 
tion again.1t  the  confounding  of  lilln  honorably 
WOD  with  those  bcvtowed  by  caivb;sH  or  feeble 


iustltutlofis,  Dr.  Wooisey  saggests  that  the  !u- 
dicalloii  of  a  degree  shall  be  followed  by  the 
DauK  of  the  place  where  It  was  won.'  We 
imagine  that  it  will  amuse  some  readem,  and 
amaze  some  others,  when  tticy  read  the  melan- 
choly staiemcnt,  made  by  one  who  for  nearly 
forty  years  has  heen  annnally  creating  honor- 
ary doctors,  that  "  tlieae  honorary  degrees  are 
bestowed  on  no  e^-idenw  of  thorough  learniog  in 
tbeolog)'  or  in  law,  and  thus  iirr  in  no  way  cer- 
tlllcateB  of  deserving  tbe  honors,  s«\'ing.  that,  for 
M>me  reaaou  or  other,  the  eorimration  of  a  col- 
lege rcganU  tbe  poriton  thus  honored  as  a  man 
woUhy  of  notion  Iwyond  most  of  his  fellowa." 


Anorr  two  months  ago  we  niged  the  Mas- 
sachuseltB  legislature  to  b«  slow  in  rejecting 
the  ottiit  of  the  L'.S.  geological  survey  to 
|)irepare  at  dinided  coat  a  topographical  map  of 
the  state.  We  are  glad  to  state  that  the  com> 
mittce  on  exjHiwlitures,  in  whose  luinds  the 
matter  was  placed,  reported  favorably;  both 
homes  passed  thr  reitolve  tiiibuitted  ;  and  tlM 
governor  has  now  made  the  cxeellciil  choice, 
as  commissioners,  of  Pres.  Francis  A.  Walker 
of  the  Mn«a<'hiiwtt«  institute  of  technology, 
Mr.  Uenry  L.  \\'liil.ing  of  Tisbuty,  and  I'rof. 
N.  S.  Sbaler  of  Harvard  college.  The  resolve 
appropriates  forty  thousand  dollars,  to  be  ex- 
tetidcd  over  at  least  three  years.  The  name* 
of  tbe  commissioners  are  a  guaranty  tJiut  the 
IntcresU  of  the  slate  will  be  well  administered, 
and  that  the  suggestions  niatlc  in  our  columns 
will  not  be  lost  sight  of. 


LETTERS  TO  THE  EDITOR. 

,\  OrmiKtutrmU  uh  nfSuM  Is  Sf  M  trf/  a'  p>i>Ub. 
TAi  urfbT'a  vtnr  ft  <■  all  HUM  n^irirW  0*  ^•^</0<»<' /«(■%. 

Radiant  he«L 

It  ii  niueli  lo  ba  rtwmUAil  that  a  maUiaBiMlcml 
phTmlciM  iif  the  sUnilmg  of  Mr.  Plticecalil  »b<iaM. 
In  li'LH  tettrr  |mbll«lied  In  your  Inue  of  llay  10.  oonAne 
hliUM'ir  (■)  ef  tathrdra  deilTcrancva  upon  Ibe  qawlton 
alUiuu  liutw««iiii*,l[i»tcador  ■licmpUiiKtoiDotllrect 
demonatralioii  iijion  the  polnta  liivolvml.  >i  I  bad 
lugKMtnl  woiitd  be  dc«lral>li?.  tlxl  h«  lioae  lo,  be 
wJuId  not,  I  am  "UfT,  luive  r«Ileu  lata  tlio  cudou* 
mlntakes  whirh  be  cmphuluM  so  itrongtj.  In 
default  of  ili«  duircil  lnreUl|;alion nt  the iiuctilon by 
Ur.  Klt«x«rBld,  I  hope  that  tlie  rollowliig  roMOiiing 
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ma;  tw  of  u*e  In  airlTlng  ■!  eomet  ranchialeM  n- 
ganling  tbU  matter. 

1^1 1  and  i'  b«  ukon  m  tbc  fod  of  a  aeml-tlltpM, 
nyir'n',  irfaoM  major  axl*  i>  tin' ;  aiid  l«rt  tho  M^n- 
trtcjtr  ba  M  nnall  ilint  ty  I*  Kniacar  than  Ina'-  Mak« 
tx-im''*trm.  I*i  n  concaT*  njUceiing  wfirtaen 
be  (UfiixMCil  lo  be  enttnratnl  by  rcrolTliig  ih«  irmi- 
•IM Me  through  aiigks  o(  +  ^it  and  — ^tt  nlmiu  nn'- 
aad  lat  nn'reprcKDt  aicrconlnvhlch  thcreanBqnal 
imall  circular  Bpfriurr*  at  i  and  a*;  let  there  bo  alao 
•qualaiwnureinixajidx';  and. Inadilltlon.lBttticn) 
■■•apvrtnrM  at  |r  and  y' no  laraer  than  will  pcnnii  tlie 
p*Mtt«  of  cylindrical  beam*  from  the  apertiuvi  at  t 
and  r  ratpectively. 

At  tint  lot  Lbe  aperiurca  x  and  t"  alone  be  open,  and 
rtfnalo  *o  until  the  iplivric^al  front  ot  ilie  *ra*«'«ur- 
fac«  ndlatlne  frnm  z  hai  rvncheil  m,  aiid  a  tecond 
nve-fronl  or  equal  rndlii),  t'r,  has  iiaued  from  s".  A 
pan  of  llita  latter  ware  has.  ai  the  cotiolualon  at  this 
Interral,  bmn  reflected  fmni  the  concave  tnlrnir  to- 
ward* ibo  focu*  t.  L«t  tlie  aperturea  at  je  and  z*  bo 
then  doted. 


Next  l*t  tba  aportuni  al  y  l>«  oprii'''!  nt  tb>.-  iiittant 
«ben  tha  beama  alone  ly  "^^  ^V  md)  y,  and  be 
clowd  a*  (OOD  *>  tli*r  bavo  pa<>cct  Ihroush  y.  They 
will  pa*K  tUroiifCh  ilmultanaouilj,  tlnce  xv  =  tg. 

Furtli«r.  \cX  ib«  Bpcrturei  t  and  x*  b«  op«n»d  when 
tb*  beam  along  r^  naelic*  c.  and  Int  them  bo  cIoimI 
M  aoon  B>  it  hai  puied  tbrouch  i.  The  myi  radial^ 
from  i'.  which  worv  reflected  ^mlhoconcivo mirror, 
will  be  brought  to  a  foctii  at  z,  and  pua  tbroagh  that 
aportiiro  *)multan«ou>lT  ivith  (be  bvotn  in  tbo  dlrrc- 
tfon  >p;  for,  b;  tbe  prt)pcttl«^  of  ihu  clIlpM.  Hk  total 
dtotance  tr*vcr*«d  bjr  any  luch  rn^  )■  equal  [o  nn' 
=  « .'  Iicnce  the  wave-fronts.  Martini;  from  j  and  ** 
at  ihr  ume  iu>lant,  will  n-ach  z  simulLanrouily. 

Wc  hive  now  to  cotnider  what  occurs  at  each  of 
iJic  aperture*  y  and  z  duilnfi  lbe  Interval  while  Ihejr 
ara  open. 

nrhlle  y  ia  open,  alwamfroini.of  It-nfitb xw. paasaa 
through  it  toward  B,  and  a  beatn  from  i',  of  equal 
croM-eection  and  longlb.  pauet  through  It  away  from 
B.  Tbene  beams  are  of  equal  eroM-aecilon,  because 
the  tangent  at  p  make*  equal  anglea  w4tli  the  focal 
radii  ty  ami  t'y.  But  these  btani*  are  not  nt  equal 
Inumiitjr  In  ca*e  A  and  B  ar«  of  equal  I«in|t^ratnre, 
beotute  anjr  plane  aiwrtnn>,  sucli  aa  Ibat  at  c'.  doM 
not  radiate  equally  In  all  ill  roc  I.  Ion*.  The  Intensity  of 
Uie radiation  dImlnlilM'x.  *ci-or<lini;io1Ii«  welMlnown 
taw,aith«eo«lnnof  Uie  auglo  bctwuen  llM  dlrsction 
of  the  ray  and  the  normal;  i.e.,  the  ItitMtllT  l«  lOM 
In  the  ratio  o(  ena  yty  to  unity:  bencQ  ICM  otat  haa 
atcapnl  at  y  than  naa  pasaed  tbratigh  y  toward  H  In 
Um  ratio  juii  mentioned. 

Now  oi  to  ilic  quanllltea  of  beat  pMcIng  ifaroa|h 


tbe  anerturw  z.  L«l  na  for  daflnlUnMi  take  the  boily 
ff  to  1m>  common  air,  cncloHd  In  a  capaeloua  veMal 
wlioia  lnl*rlor  walUi  ar«  perfectly  black.  Such  betns 
the  coin,  whntflver  bn  tno  Intentlty  of  llie  ray  ra- 
pclvcd  through  i  In  any  glTen  dlrvctloii.  the  lnten«ltT 
ot  the  niv  iilmnlian«on*ly  pmltlnl  throuxh  i  will 
depend  onlv  upon  Ihe  prevlouii  irmpnraiur*  of  B.  or, 
■t  molt,  on'ty  InHnltciimally  upon  ItiKlntonnllyot  tbo 
ray  recelvoil.  Surh  belns  the  fact,  tho  beam  emitted 
from  t  in  the  direction  of  y  has  Ihi  >nmc  Intenilty 
as  thai  previaiiily  cmliivd  from  i'  towanls  y.  But 
the  beam  which  is  recdvi-d  ni  :  by  nflecUon  (rora 
y'  hat  a  ven-dlBerent  intensity  from  tblt,  for  it  i* 
the  beam  wbidi  waa  orijlnally  radiated  from  i'  to> 
w»nl»y'. 

When,  tbenefore,  Mr.  F^tAgerald  says,  thni. "  If  heat 
oan  go  Into  S  in  th«  direction  y'l,  there  would  be  an 
eKape  of  beat  from  B  In  the  direction  ly'  a*  well  aa 
iu  the  dincilon  ty,  and  so,  to  the  two  quantities  of 
beat  Mmin<!  into  B.  there  would  eacape  two  equal 
quantities.  I  feel  that  eltberbebasmadea  mlstalce. 
or  he  piTMiimee  upon  tbe  Ignorance  of  the  riader; 
and,  to  DM  his  own  inimitable  emphasis.  I  tnay  say 
that  I  am  sure  no  American  orotber  scieiitille  inan 
agrees  with  blm;nnd  I  think  lam  iuitlfled  in  adding 
that  no  trlsbman  will  agree  with  him  either,  Inclml- 
Ing  his  own  better  self.  To  make  this  point  still 
more  evident,  we  have  only  t«  oontider  what  occurs 
when  the  concKie  seml<«1llpsoiilal  reflector  without 
aporturos  at  jr  and  y'  Is  nsed  lo  (rantmll  nullallons 
alternately  between  :  and  i'.  Pint  let  (  be  openad 
during  an  Interval  unch  tliat  ray*  of  alMigtb  tn«'ar« 
emitted:  ilion  iH  both  (  aad  I'M  closed  for  an  aqoal 
intcrva] ;  neat  lot  t  b«  opened  for  an  eqna)  Interval, 
During  this  third  Incerral,  equal  qiiantltlos  of  beat 

Kn  Ihmiigh  t'.  Uimnls  and  away  froin  B ;  bnt  b  Mr. 
tigcrald  now  ready  lo  le-affirai  his  untenable  propo- 
sition that  the  niiantlilpa  of  beat  reoelved  and  lost  In 
anv  arbitrary  direction  are  equal?  Wii ether  be  it 
willing  to  do  so  or  not,  ihoie  qunnlltles  are  DOt  In 
genonU  equal,  bit  hoity  sfflmiallon  of  Ihrlr  eqtiallty 
to  the  eontmry  not vlilu landing. 

In  close  eonuecilon  wlih  thi*.  it  I*  pertinent  to  In- 
quire ooce  more  whit  dlllorence  there  Is  between  the 
equal  quantltlea  of  energ;  which  B  hu  slmuliane- 
oiUlv  emitted  from  and  received  through  t.  The 
kind  of  energy  we  call  heat  exists  lu  two  tonat. — 
radiant  and  nun-radiant:  tbe  Utter  is  often  rrgirded 
ai  idviiilcal  with  molecular  agitation.  Itndiarit  beat 
may  be  totally  redectal  regularly,  as  light  la  by  a  per- 
feel  reflector;  it  may  be  totally  reflcctwi  irregularly, 
at  light  Is  at  a  while  surface:  il  may  be  wholly  ab- 
sorbed, and  the  enen;y  conducted  or  radiated  awa* 
with  a  ditlrrant  ware-length,  as  light  la  at  a  blaeli 
surface:  it  may  be  wholly  transmitted,  as  \\^\\\  ii  by 
a  transparent  snbitajic*:  ur  there  may  be  any  com- 
bination of  Iheae.  It  Is  tufficient  for  our  purpnie  to 
•appose  Ibat  the  conttltutiDin  ot  tbe  body  B  it  such 
that  regular  reflection  does  not  occur  at  lit  surface, 
and  tliat  the  absorption  of  the  ray*  entering  it  taket 
place  In  Its  Intertor,  aa  In  a  partially  or  CAmpletol* 
liwnspartnt  snbslance  eneloaed  In  a  black  veaief, 
Now,  when  the  ray*  have  been  abtorbeil,  at  they 
iDOSt  be  under  such  circumstance*  Iwfore  they  ran 
be  radiated  away  from  ft,  ilielr  eneriEy  exists  in  Ihe 
non-rnillanl  firm.  I  have  stated  in  my  pluvious  l*t- 
t«r.  that.  ■■  alter  tJio  eiiersy  reaches  B,  the  path  liy 
which  It  bo*  arrired  it  of  no  co«sr'|tience,"  anil  that 
lbe  direction  which  the  rayi  may  have  had  In  cotnlag 
10  A  It  Immaterial  to  the  >iue*tlon  under  dtscoMlon. 
I  stand  ready  to  re-afflrm  tblt  proposition,  and  now 
do  «o.  Mr.  FitXRerald  evldrnily  r^:ards  this  state- 
ment as  to  nnadentlttc  a>  to  merit  no  rtipJ*  what> 
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«v«r.  uid  •■  sitcli  B  Mlt-e*iil«iit  piece  of  tlupMltj  ■• 
lOTWMlcr  turtlier  dlKtimfcu  uwJeH. 

Uf.  FltKunlil  fiiriher  Mft  tlisi  ProfeMor  Wood 
hM  polnUd  oiit  R)7  BiItUkM.  !•  hu  wtUinK  to  ifty 
wbu  mbuko?  I  Am  convliw«d  ihat  Ht.  tiUgenld 
faM  DcT«r  KMd  koy  crillcl*m  br  Profeuor  Wood  wliich 
he  if  wilHiig  to  Indona:  biii,  *tnc«  bs  Iim  hlmMlf 
made  referenoe  to  Ui«*c  crtticitis*,  I  now  uk  Mr. 
FlUgnrnld  to  ttate  which  of  ProfcMor  Woo<l'i  poii- 
tioai  agajnit  me  he  r^ardt  n*  Mound.  I  ilo  not  ballet* 
lye  an  And  «na. 

itc.  TingtnA<i  U  iinablc  to  dud  naf  eicute  for  BM 
•tticii  1  incroditcc  tbc  Idea  of  a  |>encll  of  rayi  ot  In- 
fiiilt^iimal  ancle,  titilas  il  be  Ihat  I  hare  OTttloolicd 
the  fact  thai  the  energy  of  luch  a  prncll  In  Intlnlteil- 
m*L  I  b«g  leare  lo  uy  that  tho  oicmc  end  the 
■animplion  are  both  Fiitlrelt  grxiDitoa*  on  hie  pert, 
and  nol  in  accordauce  vUli  ihi-  [acis.  In  the  aleebnlc 
InTHitpulon  niade  in  the  odgiiinl  piaper,  aa  well  ailn 
that  Klvea  abore.  the  angle  u  not  awumed  to  bo  In- 
bltMlnal,  or  even  anuO.  Thv  lole  eiciua,  and  the 
nai  one.  wae  that  It  wai  a  tonn  of  iiEumciit  which 
It  teamed  to  me  would  put  in  a  cU-nr  light  thn  tnitb 
«rtilch  IhAdoUunHMeBLabliihc'l.ibaliucbaproccu 
ae  had  been  pnpoatd  would  boat  B  at  tbc  vxpcxue 
of  A. 

In  conelualon  f  mar  be  penaiiied  to  lay,  that  when 
Ur.  Fitigtrald  KUempta  to  treat  the  controTeny 
which  be  baa  Umaelf  iaaapiraied  a»  not  wonb  hb 
coDtlderalion.  and  gtrca  notice  that  he  therefore 
think*  Il  not  worth  while  lo  coailnaa  it,  be  must 
know  that  bo  laya  hlmMlf  u]tei)  lo  the  suaDlcloo  that 
povrriy  of  arxiimenla,  and  not  dltluoiinatlon  to  eoti- 
IroTcrey.  t<iaj»  hltn  to  Ihit  dcoialon.  If  Mr.  Fits- 
cerald  r>Gard»  It  at  coBipaitble  with  hit  dimity  lo 
beat  a  retrt*t  on  any  nicfa  pirotext,  I.  for  one.  cannot 
agree  with  him.  H.  T.  Eudv. 

ClD*B«l,JW>K 

Tttnperatare  of  the  apheroldal  atate. 

In  aome  expcrlmania  made  to  d<>t«nnlne  tlilt  point, 
to  aroid  radlaltoD,  the  temperature  wai  meatnretl  by 
a  tbermo^leetrle  oonpie,  at  lt>  3lr.  neiehnt'a  atuillo*. 
The  eleniFiit  used  wwcompoMdof  gsrman-allicrand 
irun.  No.  Si  wire.  The  wlrce  were  hard  loMercd 
logether,  and  then  bent  Into  a  loop,  anil  Inaortcd  in 
a  glaaa  tube  flUed  with  pla*l«r«f.ParlL  The  tube 
waa  ebont  twelve  (enllmelret  long  and  five  nlilimotree 
bore;  and  the  polbhed  loop  projected  about  ci£hi 
mtlliraetrea.  with  a  width  of  four  mllllmclrca.  ThU 
eleiBCBt  was  cosn«ifit  liircctlv  with  a  refloeling  eal- 
Tanometer  with  iwi'my-Gw  obmi  in  circuit.  The 
•pherolda  were  (onoetl  la  anwonhriiirduTeraiiilrit- 
lampw  and  ao  apecia)  precaution*  wete  taken  to  lecnre 
•ana)  temperaiara.  Tbe  loop  waa  pluiiet^  in  the 
ep4Min>ld,  and  deOecttoa  noted.  Ten  rraJiiuti  were 
tnoa  taken  with  rery  small  rariatlooa,  and  tlien  the 
loop  waa  placed  in  a  beaker  of  water  almoat  In  con 
tact  with  tbe  bolbe  o(  two  thermoraeten.  Tbe  water 
waa  Ibea  lieat«d  till  tbe  liefleeUon  waa  the  tame  aa 
that  (tvan  by  tbe  *pli«n)lil,  and  the  tliennometen 
were  read  ai  tbb  point  both  while  bnatinK  and  cool- 
ing Tbe  rarlatlona  of  temperature  wern  let*  than 
1":  and  Udi  part  of  tlie  tixperlmeiit  vat  repeated 
•eveMl  timea.  The  wholaespeilinenlwa*  ropoateda 
nnmber  nt  time*  on  different  day*,  wltb  rcenllt  all 
within  P. 

The  trinperatnre  thna  found  wat,  for  water,  00", 
and  for  alcobo),  8DO. 

The  lite  of  the  nherold  bad  no  effect  on  the  torn- 
Persian',  as  the  defleetlon  remained  conitant  at  long 
was  enough  liquid  to  protect  the  loop  from 


radiation.  In  the  cue  of  alcohol,  tha  siobala  could 
beeiirrounded  with  Tapor-flamesuniil  greatly  reduced 
fn  ilw,  vlihout  visibly  Increajlug  tbe  deaoction. 
Ether  wa*  oxpcrimeDtod  on;  but  the  temperature 
prored  to  be  so  low,  barely  above  that  of  the  room, 
that  no  satiafaclory  re*iilt*  could  be  ebtaiiMd. 

Tbt  teries  of  experimenla  Unta  at  a  lower  and  tOM 
rarlable  tenipeniture  than  has  ntaaliy  been  aMlpied 
to  the  apberoldal  atatei.  Loina  Bill. 

DarannuUi  ooIIbi*,  Jan*  9. 


Tba  InTcatot  of  the  vertleal  MBtni  la 
pbolography, 

InSdenee,  Ka  Vs,  Mr.  G.  Brown  Guode  Myt,  coo* 
cemlng  tbe  Invention  of  ilie  vt'ttictl  camera^  "  At 
a  matter  lA  fact,  tho  vertical  cameni  now  uaed  for 
photographing  natural-hlatoiry  apectnkena,  etc,  l«  the 
outcome  of  a  ■uggeatlan  made  fa)  December,  ISMv  by 
Profeaww  B<ard."^ 

As  thii  letter  it  written  to  out  on  record  the  hbloty 
of  the  Invention  of  tbe  Tertkai  camera.  It  U  necea- 
ury.  in  justice  lo  mytdf  and  other  Invealora  of  a 
vertical  camera,  to  ttale  that  tho  ncUa  concerning 
tlie  bi»Uiry  of  the  inienlion  were  omitted  from  my 
orixliisl  article  (.^'ciencr,  No.  03)  at  the  tafEfTttlon  of 
the  editor.  Tbe  hcu  concerning  tbe  Invention  and 
use  of  tbe  rertlcal  camera  known  lo  ma  at  prtaeni 
areas  foUowt: — 

In  1863  J,  G«rlach  publlsboil  '  Die  pliotO|[tapbio 
al«  lillfKulltel  til  tnikroskoplscher  (orachung,*  In 
which  waa  flg iireil  anil  d«Kribed  a  vertical  camera. 
In  160S  Honteisler,  in  '  La  photographle  ap(iili|ute 
aux  rt«herohea  mlcrographique,'  deacrlbtd  mid  flg- 
urml  a  vtjy  much  improved  vertical  camera.  Both 
of  theu  nrv  fl^r#d  and  iletcribed  In  Frey,  'The  ml- 
croaoope  aiid  [nicr««ci>p)cal  technology  '  (.few  Tork, 
ISIZJ.  In  1672  John  C.  Mo«e  Invented  a  twlneing 
vertical  camera,  which  wai  described  and  flgured  in 
the  U.  S.  pateat-oOlce  report,  October.  IST1,  p.  Ml, 
plate  page  SIA.  Thla  oamen  waa  alto  flgured  In 
the  8at»l(/U  jtmerfcoK  11871)  and  In  Xdanre  kotm 
(inD).  In  IfrnalioappeaiedadeacKptlooand  figure 
of  a  vertical  camera  by  Sehuifer,  In  'The  mlcroeuope 
and  hlttoioey,'  p.  tii.  The  above,  together  with  the 
tetter  of  iir.  Ooode,  the  note  ooncemlnK  Oi.  Darma- 
dlcu't  camera,  and  the  papers  by  mytalf.  constitute, 
so  far  aa  1  know,  all  ili«  pubUtbed  notlcce  ot  a  verti- 
cal cametn- 

By  the  courtesy  of  the  gentlemen  named  below.  I 
am  onabtetl  to  make  Important  addlUona  to  tbo  hta- 
tory  ot  this  tubjoct.  John  C.  Uoe*.  president  o(  tbe 
Moss  engnvliw  company.  In  a  private  letter,  taya, 
"  I  remember  bavlag  used  a  camera  In  a  vertical 
position  In  1SS4  tocopy  daguerrolypesand  tlutypca. 
...  I  also  utrd  tbe  tame  amngcmeni  lo  photo- 
eraph  some  sliells  and  other  atnall  objecU.'  Dr, 
Deecico  says,  "  I  have  mod  the  camera  in  a  vertical 
poeition  atnco  1813.  The  simple  alieratloiu  on  tlia 
camera  were  deviled  by  myself,  aod  executed  In  the 
ib<nn  of  the  asylum."  Prof.  E.  Ramsey  Wright,  of 
Toronto  unlvctilty,  alio  naet  a  vertical  camera;  but 
tlie  ilate  of  its  invention  by  him  la  not  known  to  tat^ 
To  brieily  mnimuriie:  tbe  BntBgnre  and  description 
ot  a  vertical  camera  knoim  to  me  were  thoto  o(  Oer» 
Itch,  in  lga3;  while  the  first  louae  the  vertical  camera 
was  John  C.  Uoet.  in  1S&S.  Every  per«oit  using  tUl 
inttnutieni,  to  for  as  appear*  at  present,  waa  m  orfgl- 
nator.  Init  John  C.  Mo**,  teems  to  have  been  A« 
originator,  ot  the  idea  of  a  vertical  camera. 

SotoK  B.  Gaoe. 
liban,  Joe  n. 
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CHARLES  ADOLPH  WVRTZ. 

The  subject  of  lliix  ftkctdi.  Chnrkit  Adolph 
Wurtz.  wlio  iHik]  oil  till?  I'iUi  of  Mny  nt  I'aiis, 
wu»  tli«  chief  FL-prviitintalivc  in  Fnimx-  of  wlial 
ik  g«ii«nlh-  known  n»  modern  chvmistrv.  lie 
WII4  burn  Novt-inlMr  86,  IflT,  At  Strassbtii^g. 
Here  b«  began  hia  studies,  and  rcceirCLl  tliu 
dcgnc  or  doctor  of  m«dic-ine.  Before  liU 
gntduation  in  medicine,  be  woa  made  aaaist- 
inl  in  tlie  chemical  department  in  the  meill- 
cal  fucntiy :  in  \M!>  he  beeiune  a.iHi»tiiiit  lii 
Paris;  m  I84l>  he  was  mode  chemiral  dlnx't- 
or  of  tbe  .'iehool  of  Art  and  munufiic-tiircs;  iu 
IdAl  lie  benune  i^roTetixor  in  tlic  Agronomic  in- 
■UtuUon  of  VersniHcw:  nnd  in  1K.'>4.  sftcr  the 
deftth  of  Orlila,  tie  wjw  elrrtcd  professor  of 
medical  uhcmintr.v.  Liking  upon  himself  tlie 
duticH  <^niicrU-d  witti  the  chnir  of  pure  cbem- 
iMirv,  up  tu  thnt  time  lield  bv  Dumas,  and  that 
of  liixi(.-olog_v.  In  1866  he  vroa  niade  dean  of 
the  medical  faculty. — a  poBition  which  he  held 
limit  1875,  when  he  became  profeasor  of  or- 
ganic ehcmistrji'  In  tbe  faeultj-  of  scietives. 

WurtK'a  conlribiilidiia  to  diemlnt  ly  ai-e  numer- 
ous aiid  important.  He  t»  fnirly  entitled  tu  b« 
counted  among  tliuse  who  have  originnU-d  and 
develojied  tlie  lieus  vrliidi  arc  now  bcid  by 
the  majority  of  chemists.  The  two  hypotheaos 
nliicli  nt  Uiv  present  day  ronn  the  basis  of 
3])t-(-iiIiitioo  ooncoi-ning  chemical  ptienoineua, 
nre.  1",  the  hj-pot!teeifl  of  Avogadro,  aceimlio}; 
t*>  whicti  ei|unl  volumeti  of  all  ^aoes  contain  the 
same  number  of  luolecniea:  aud,£*,  the  valence 
hypothesis,  according  to  which  tliv  eleim^olury 
atoms  difl'er  among  each  other  uk  regnnU  the 
number  of  atom!*  of  otheT  clement*  ntiich  they 
can  bold  tii  euinhineition.  Thim  we  have  tbe 
compounds  rcprcjicnted  by  the  formulas,  II  CI, 
ll,0.  and  ll,X,  in  whicli  the  atoms  of  chlorine, 
ojcjigeti.  nnd  nitrogen  are  i\'prc*cDted  in  com- 
binntion  wilh  one,  two.  and  ibiec  atoms  of  hy- 
drogen rcapoclivcly.  llcfore  these  diirercucva 
KmoDg  the  elements  were  recognized,  tlie  ex- 
istx-ncc  of  various  tyjies  of  oomjioDUiU  was 
olwened.  In  a  vmguc  sort  of  way,  cumpounda 
were  referied  to  this  or  that  t} gie :  gradually, 
however,  ihe  iilea  of  ty]>e«  t>cciiinfl  more  defi- 
nite, and  then,  unduuhledly,  exerle^l  a  great 
influeucu  on  Uie  •Jovelo|>m<>nt  of  chemistry; 
Itutding  directly,  as  it  did.  to  tlie  ooncvption 
nf  valence.  Tlie  tiisl  ira|KirUint  iuvestigation 
of  Wurut  had  much  to  do  with  giving  detlnile- 
iiCM  to  the  roiioejition  of  typ(«.  In  the  paper 
cuniaiiiiug  the  n-sults  of  Uie  in\'C8tigstion,  he 
described  certain  coiuimunds.  which  he  regard- 
ed 08  ammonia,  in  which  one  of  tbe  parts  of 
li\-drogcn  was  replaced  by  eooiplex  groups  oon- 


lainingcarl>onandhydrogen;&s,CII,  (methyl) 
aiid  C',11.  (ethyl).    Sepreaentiug  ammonia  as 

N  A  II,  tlie  new  tuliataneca  can  be  rejtraBented 

thus,  N  -{ II     .  N  -1  H      ,  etc.    It  became 

dear  thai  substances  can  be  mode  whidi  bear 
a  very  simple  relation  to  ammonia  ;  nnd  a  good 
experimental  basts  waa  ftimishcd  lor  referring 
these  cumpouads  to  the  ammonia  type.  In 
regard  to  this  disooveiy,  Kekul^,  the  dislin- 
guiahcd  Geniian  chemittt,  aaya,  "llie  discov- 
ery of  the  boseH  eoiTe«pondiiig  to  ammonia  is 
indi«putalily  the  corner-Mono  ol'  our  preaeni 
ric«»." 

It  i*  an  cxtrrniely  interesting  foci,  that  I-ie- 
big  prcdirt«'d  the  discovery  ten  yearn  buforv  It 
was  made,  in  developing  his  views  rcgaitling 
the  nature  of  Uie  nitrogenous  bases,  the  alka- 
loids; but  the  \-icw  that  these  bodies  can  be 
referred  directly  to  ammoDta  in  the  sense  in 
which  Wiirle  regarded  them  was  not  gener- 
ally accepted  by  chemists  until  shortly  after 
his  difloovery. 

Another  Importwil  Investigation  of  Wurtz 
la  that  wbicli  led  to  llie  discovery  of  llie  so- 
called  diatomic  alcohols,  ttic  chief  ofwludi  \i 
glycol.  Urdinar\-  alcohol  may  be  refenvd  to 
Uie  water  type  in  the  same  way  that  Wurlz's 
bases  are  r^erred  to  the  ammonia  ty|K> ;  i.e.,  it 

may  be  regarded  as  water,  O  I  ,i.  In  which  one 

of  tlie  hydrogen  atoms  is  replaced  by  the  com- 
plex group,  ctliyl,  C^IIj.  According  to  this 
view,  which  \»  founded  Upon  experimental  evi- 
dence, alcohol  is  reprueoled  by  die  formula, 

^]ll'"'*  '"  *'*^'*  Bortbelot's  memoir  on 
tbe  ftls  and  glycerine  appeared.  In  this  il 
was  shown  that  glyc«rine  acts  in  general  like 
OD  alcohol,  bul  that  acids  unite  with  it  in  three 
proportions.  Wurtz  su^^i^citt-d  that  Just  as  or- 
diuaiy  alcohol  may  l>e  reganlerl  as  derived  tmm 
wnter  as  above  hidlcaled,  glyceriite  may  be  re- 
garded as  derived  fh>m  water  as  reproeuted 

!C  II 
..*    *.     In  other  words, 

onlinary  alcohol  in  derived  from  water  by  tlie 
substitution  of  one  group,  C  jllj^,  for  one  hydro- 
gen atom  in  one  molecule  of  water,  0  -  .. ; 

whereas  glycerine  is  derived  ftom  water  by 
tbe  siibstilution  of  one  group,  C,Hj,  for  three 
atoma  of  hydrogen  in  three  molecules  of  water, 

0,  I  U*.     This  led  Wuru  to  inquire  whether. 
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1b  »  similar  way,  tfaera  might  not  be  alculiuh 

dertTxl  Trotn  two  moWnlefi  orwntcr,  (>,  |  ..', 

by  ogtMtitiitiDg  Konic  groii)>  Tor  two  liydngcn 
nXattu.  Il«  soon  <)ijt<-orori-<t  tlw  fintt  iik-ir- 
bcr  of  this 
group  of  bod- 
ies, viz..  gli- 
iwl.  wbidi  lie 
aliuured  to  b«  n 
oom|>oiiiiil  III- 
tenuMliaic  W* 
tw«cn  (inliiinn,' 
alcotiol  nnilgly< 
ocrtnc.  Ileiv|i- 
rriK'nUil  it  bv 
tho  formtilii, 

ProbAtily  th« 
nottt  iiu|>orlant 
result  or  tilts 
dl»CD\'er)'  was 
thf  liiet  that  tlie 
nttcniioii  uT 
otiraiinU  nn* 
dirvctoil  10  lh<^ 
ditTtfrviiifa  bi*> 
tween  tli«  ra<li- 
caU  C,Hs  III 
ordinary'  slox 
hol.  C,il4  in 
glycol,  ond 
C,H(lBglyo>i-- 
Ine.  Ill  ibo 
Itrtt  tbc  rndical 
take*  tho  \iinw 

of  OP«  KlORI  or 

hydrogen,  in 

the  second  one 

ra<)lcul  replaces 

two    nioms    of 

b}'<lrogt-ti,    and 

in  Uic  iliinl  the 

nKlical  replaces 

tlirfL-    ntom* 

of  111  ilrogi-n. 

Ileie.  thru,  in 

tbe   iiolynloiiiio 

radi(*als.    1T0 

tittv  tbe  bcjpnning  of  tli«  coneeplton  of  Tii- 

tflocc.     'Iiitt  as  radicntM  vxi^t  vrbicfa  can   ro- 

plut)  one.  two,  or  three  kydrogeii  atoms,  so 

•imilor  ditrer«iwi»  exist  Ii4.-tuc«u  the  elements. 

Reganiiiig  Uie  diseovcry  orgtycol,  Ladetiburg. 

Id  his  '  Kntnickcluiigsgoscliiobte  der  cbemi«.' 

aays,  "  Seldom  liiu  Uic  disoivery  of  a  single 

body  ex«rt«d  Mich  an  ioflnciiue  on  the  devol- 


otimenlofchemtMry.  »cl(lom  Iim  ■  single  com- 
(wiiiid  given  ri«e  to  Kiieli  n  tvtin  of  Iwaatind 
nnd  its<-riil  iRYolignlions, !«  glycol." 

Tbe  ide«8  suggesli-il  by  iheinTestigRttonson 
llifi  siilistitnted  ammonias  and  tbe  polyatomio 

radicals  w«re 
followed  up  by 
Wurtx  and  oth* 
em.  nml  ilw  rt- 
KUltiHllieebvn)- 
i«trr  of  to-day. 
Wnrtz  has  been 
nn  itctivc'  por- 
tieipstor  in  all 
imporlant  di»- 
ciissions  re- 
^untinK  fiinda< 
imntal  iDiiltem, 
and  hmt  ably 
nod  vigoronidy 
itefend^  the 
nKxliTi)  viewB 
iigniiist  the  at- 
Ineka  of  Ber- 
llioiot.  St. 
(_l.iire  Devitle, 
nnd  others  In 
France.  Ooe 
of  the  Inst  of 
ihc»e  (tiiicns- 
sioiw  was  car- 
lieil  on  only  a 
ffw  years  ago. 
It  pertained  to 
llic  (juestloD 
wbetber  Avoga- 
dro's  hypoUie- 
sia  ia  valid  or 
not.  Many  of 
the  mo»t  promi- 
neut  French 
cberalBtii  rc^iso 
to  Rceept  it. 
anil,  in  cuftoce 
of  their  por- 
tion, tauntingly 
refer  to  two  or 
three  apparent 
e;cceptioiiB. 
I'Tie  particular 
cnse  wliieli  gave  rise  lo  tbe  <liscu»eioii  referred 
to  is  llial  of  chlotnl  livdmtt.  WnriK  claimed 
thai  the  reason  why  this  oom|wuiid  doce  not 
conform  to  the  hy|>otbesis  is.  that,  when  heated* 
It  breuks  up  into  water  and  eblorul.  Thlit  liia 
opimoents  strenuously  iteuicd.  Itoib  sidtd  in- 
troduced very  delie.ne  and  skil^il  ex|ierimciits  ; 
but,  as  is  usually  tbe  case,  uo  linal  eoiiclustoD 
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wM  r«icli«.l.  NevcrtlwiMs,  n  liirgi*  nudi^ncc 
of  chemists  wm  int^mtcd  and  iiistriictcil  by 
the  discussion,  nntt  eliomintry  rtwn  brti«flUtl. 

It  vrorild  lead  too  far  U>  nttrinpt  to  give  nn 
aocouiit  of  all  (hut  Witrtz  hnfi  done  for  elicm- 
Itttry.  Id  addUiou  to  tb<?  eiiocb-iD&kiiig  con- 
tributions uentioiied,  bU  syaihe^ih  of  iituriix-. 
lib  motbodii  for  the  ayuihesiB  of  hydrotniboua 
iiikI  of  itif  ndtla  of  larlKtn.  hia  metliml  for  Ibo 
Initi.iruriniilidn  of  nulphiirio  ncMs  tula  plionoU, 
mid  iiive-'ligittioii.i  oti  Ibi-  cuiKtonnaiiuii  Df  aide- 
liydrs,  nrt-  all  wurthv  of  miidi  niuit!  tlitm  unll- 
nnry  nK-nlion.  He  bait  iilao  bn-ii  u  (inililic 
wrilcr  of  cxi-pll<iiil  books  on  cb<'tiii«lry,  iwniv 
of  irbitb  are  rvcogniznl  ns  standuiU  :  and  h« 
baa  been  nn  editor  of  journals  of  dicmisTry, 
his  HBine  being  found  nl  |jro»ent  on  the  title- 
pasea  of  ibe  Annala  de  flAfmtc  et  de  phytigut 
Hiin  tlie  BtiUrtfn  de  ta  Soditf  chimiquv.  Tbe 
titles  of  hia  i>riiid|Mil  bookfl  are  incUided  in  tbo 
follovriitg  liat:  Sur  I'lnaalnbiitv  ilea  residues 
provT'Diinl  iICH  dLntilhriea,  18S!l ;  Lei,-oii%  dc 
pbilosoiibii-  diimitiuc.  1864 :  Trait£  £l<^'tneu- 
taire  dv  Wiimiv  mC^iliwde.  l8S-l-mA;  Lc^ns 
^Ifmentaircs  do  cbiini)-  nidt-rnc,  lS$6-&6:  the 
nk'tjoiinnirc 'k-  chiniii;  jMin-  «t  ap|)li(iiife.  whii-h 
iijilicurt^d  in  |iarl«..  beginning  in  l.sC.S:  Trail*; 
do  cbimii.-  biologiqne,  vol.  i.,  IKHO;  iin<t  Tbe 
atomic  tln-ory,  one  of  the  ^-olumes  of  Ibe  In- 
teniational  mentille  st-rii-!i.  Ilia  Etenivnla  of 
chemistry  ban  U^en  iranalat>?d  into  Eiii;liBb. 
and  bas  rencliinl  a  tccoiul  edition  in  Ibia  coun- 
try'. His  nritinga  are  clear,  vigorona.  and  iu- 
teresttng.  His  faimeas  asabistorian  bas  i>een 
quf'atloued  ;  and  it  iiiii»1  tte  ciMicedLiI  tliat  bla 
ftutbualaam  ocnsionnlly  leil  bini  to  wbat  calmer 
men  are  inclined  to  regard  as  ineunvcl  jndg- 
mrnt.  expressed  in  strong  language.  One  of 
liis  ramarka.  wbicb  naturally  nroiiHcd  Ihc  in;  of 
the  Gcnnana.  !s  tbe  miicb-t) noted  plirnse  with 
which  be  introduced  bis  dictionary:  "La 
cliiniie  est  une  M-k-uoe  fbtn^aiat' :  ellc  fill  t'on- 
stilu^c  par  I.avoiaier,  d'lminoi'tello  m^'moire." 

In  ]KO'i,  on  tbe  recommendation  of  tbe 
Academy  of  sciences,  Wurtz  waa  awaMcd  tbe 
imperial  biennial  prize  uf  twenty  tbonaaud 
francs.  In  ll^6<  tir  su<>cevdcd  f^doiiEe  as  a 
meiaber  of  tbe  chrnncal  aculion  of  tbe  Aca<l> 
emy  of  scieneee.  In  I  H7«  he  ix-i-cived  the  Far- 
ailay  niedal  tVom  tbe  Uoyal  Muciety  of  Kti|iinii<l, 
on  itio  occualon  of  Ills  being  invited  to  deliver 
iIm'  Faraday  IccUiro  before  llio  1-^iglisb  cbeini- 
exl  nocitrty.  In  1881  be  was  bonoi\>d  with  an 
Hptvointnieiit  as  senator  for  life  in  tlie  Freiivb 
senate. 

JmiMrfbct  as  tbb  ak«tob  Is.  it  niU  at  least 
aerve  to  show  Uiat  Wurtz  occti]>ied  a  oominaud- 
Ing  position  ainoiig  dieEnltta  of  ibe  jirvBeDt. 


Hit  low  U  a  serEoiis  blow  to  science,  and  espe- 
cially to  tbe  [trogrcH  of  ehemi*try  in  Franw. 
It  will  be  bnni  to  find  a  xucce^sor  possessing 
his  energy  and  ability.  Uumns  died  a  montli 
ago,  ntXer  liaviag  ivacbed  a  good  old  iige, 
and  after  be  bad  ceased  to  work  actively  :  and 
wbUe,  now  that  be  is  gone,  we  more  clearly 
recognixe  bia  gi'eatneaa,  we  can  nevertbelesA 
more  rt-a<Illy  reooneile  ourselves  to  hia  loss 
than  to  tbal  of  Wurtz,  who  accnied  atill  to 
iK-long  to  the  younger  generation,  capable  of 
guiding  others  for  years  to  come,  aud  of  add- 
ing to  bis  former  brilliant  discoveries. 


RESt^t.TS  OF  DREDGISOS  IN  THE  GULF- 
STHBAM  HEGIOS  BY  THE  V  S.  FISH- 
COUiflSSIOX.^ 

6.  fivldanoea  of  tba  wdstenoe  of  Ugfat  at  great 
depth*  in  the  saa. 

The  cridences  of  tbe  presence  of  tight  and 
its  quality  simI  source  at  great  depths  are  of 
Diiicli  interest.  At  present  very  little  exi>eri- 
menlal  knowledge  In  regard  to  ibese  questions 
is  available.  Tliat  light  of  some  kind,  and  in 
considerable  amount,  actually  exists  at  depths 
below  two  tbouMnd  fatboma.  may  be  I'egarded 
as  wrlnin.  Tbix  is  slionn  by  Ibe  preaeno-  of 
well-dcvc!o]M?d  eyes  in  inosi  of  the  lisbeii,  all 
of  the  cephalopoda,  most  of  tbe  ilccaiHwl  Cnis- 
taoea,  and  in  some  species  of  otlier  groups. 
In  man}  of  these  anlniala.  living  in  two  thou- 
sand to  three  thousand  fathoms,  and  vwn 
deeper  timn  that,  tbe  eyes  are  relatively  larger 
than  In  tbe  allied  aballow-water  species:  in 
others  the  eyes  dilfer  little,  if  any.  tu  size  and 
Bppeamiice.  flroni  the  eyes  of  corresponding 
•hallow. water  forma;  in  certain  olber  ea»ea, 
especially  among  the  tower  tribea.  tbe  eyea  are 
cither  rudimentary  ur  wanting  in  gi'ou|iH  of 
wbidi  the  shallow-water  represenlativus  bare 
eyes  of  some  sort.  Tbi*  lust  eowliliim  i»  not- 
able among  tbe  deep-water  gnstrot>oils,  which 
ai-e  mostly  blind  ;  bnl  many  of  ttiesc  are  prob- 
ably burrowing  species  :  and  it  may  be  that  tbe 
prevalent  extreme  soflness  of  the  ooze  of  the 
bottom.  Olid  tbe  general  burrowing  habits,  arc 
conncete<t  directly  with  the  absence  or  rudi- 
mentary condition  of  the  eyes  In  many  ajwoles 
belonging  to  iliircreni  duaaea.  Inctudii^  Crua- 
tacea  aud  lisbo.  Such  blind  sjiedea  usually 
have  highly  devetoiK-*)  tactile  on^ns  to  com- 
pensate lor  lack  of  vision. 

Other  important  facta  bearing  directly,  not 
only  on  tbe  ej-iXence,  but  on  tbe  r/ualilii,  of  the 
light,  are  those  connected  with  the  coloraUon 
<  em  Jftirou,  Km.  ».  is,  t7. 
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sf  Um  dottp-Mft  M{wciM.      In  geuertil,  it  may 

I  sokl  Uial  a  lat^  ]>roporLioa  of  tL«  <lcep-Bea 

axis  are  bigtily  entorid,  and  Ibat  their  colors 

cerulaljr  proteettvt.    C'«rtaiD  epevies,  be- 

log  to  dllTcreiit  groups,  tiave  pule  colors, 

'  an  traualiiceiil,  wtiile  nrntiy  agre«  In  culor 

rith  the  mud  nnd  ooxe  uf  Ibe  Itotlom :  but 

DC,  cs|M-<;i(illv  anioiij;  the  fisbes.  are  very 

i,  or  ov«n  ntmotit  black  ;  moat  of  tlivM  arc 

[trobBbI;  iDstancCfi  of  adaiAationi*  for  ])role<:tioii 

I  cnvuiks,  or  concealiucnt  from  prey.     But 

<  slrikiog  insUiDCM  are  to  bo  found  among 

tfae  oomMOUB  brightly  oolorod  spctries  beloDg- 

ing  to  tbt  echinoderms,  decA]M>d    (.'nt§tacoa, 

|[ceplia]0{)Ods,  snoelids.  aud  Aotboiioa.     In  all 

cae  cioups.  8|>ecies  occui-  wtijch  are  as  liigfbly 

colored  tu  (liefr  sbsllow-wator  allies,  or  creu 

.  more  M>.      B4it  It  is  remarkable  Ltiat  in  the 

Idoep-wa  animahi  Ibe  bright  colors  ari>  iilmoal 

ilwsys  Mhailes  of  ormiigv  and  orantfft-rcd.  oc> 

fouioDally  brownuli  rod.  pur]>l«,  niid  |»irpli«h 

red.     Clear  yellow,  and  all  slinttca  of  grcon 

and  blu«  colors,  ar«  rarely,  tf  ever,  tuet  witli. 

Tliese  fiict6  indicate  tbnt  tbc  deep  sea  is  illu- 

luinated  only  by  the   sea-green  sunlight  that 

liaa  pmsoed  throtlgb  a  vast  etrntnm  of  water, 

^ftnd  tbererore  lost  all  the  red  and  orange  lays 

by  abi0r))tion.    llie  transmitted  lays  of  li;!lit 

could  not  be  reflvcteil  by  the  aniiniila  rcforriHl 

to,  aii<)  Uiercfore  tlu-y  noiil'l  be  i-cii4lerr<l  in- 

\-isible.     Their  bright  iwlors  can  only  become 

visible  when  Ibey  lire  1>roiight  up  into  iIm:  while 

Bunligbt.      I'heae  bright  colors  are  ttiereforc 

Jti»t  as  mneb  proteetive  aa  the  dull  and  blaek 

oolorx  of  other  siiedes. 

The  deep'Sea  atar-ftsbes  are  nearly  all  orange, 
omige-red,  or  scarlet,  even  down  to  three  thou- 
LMt>d  faibonu.  Tbc  larger  opbiuraus  are  gener- 
ally orange,  orange-yellow,  or  yellowish  wliilc  ; 
tbe  burrowing  forms  being  usually  whitish  or 
mud-wiored,  wbile  the  numerous  sjwcies  that 
live  dinging  to  ibe  branufaca  of  gorgooians. 
and  to  the  fitoou  of  FcnuaUilacea,  are  generally 
orange,  scarlet,  or  red,  like  the  c-onis  to  whicli 
Uteyellng.  Among  such  speeies  arc  A»trocbalo 
Lyinaiii,  abuodsnl  on  Iht-  bushy  oraogo  gor- 
gonian  coral.  Acanella  NormaniiOlten  in  eoin- 

finnt  with  several  other  orange  opbiurnns 
a-loiigiiig  to Optdacantba, etc.  Astixiuys  J^ove- 
□i  aixl  utJier  Ai>cviea  ore  conimon  on  I'euuatu* 
klsooa,  and  oj^ree  ver^i'  ]>crfevtly  lu  color  with 
tlieu).  Ttieoe,  and  oumeroua  others  iliat  might 
be  namet).  are  iiiMtaiicea  of  tlie  sjMcial  rnlapta- 
tious  of  colors  and  Itabiu  of  eooimcusaJs  for 
tite  benefit  of  ono  or  both.  Many  of  tlic  large 
and  very  abundaal  Aclininr.  or  Hca- u  nemo  net . 
arc  bright  orange,  red.  scarict,  or  roty  in  th<-ir 
colors,  ood  are  often  elegantly  rnricd  and  striped , 


quite  as  brilliantly  as  the  sballow-vater  toaaa ; 
and  Uie  same  is  tnie  of  tbe  large  aud  elegant 
otip-eorals,  Flabellura  Cioodei.  F.  angulare, 
and  Caryo|>hytlia  ooramunia,  —  all  of  which 
are  strictly  dee|>>sea  spedes,  and  have  bright 
oran):e  and  rnl  animals  when  living.  Tbe 
gorgonian  coral*  of  many  S|)ocies,  and  tbc 
numcronx  Kca-iH'na  and  scia-frsUicrs  (I'eiinatu- 
lacea),  tvhicb  arc  large  and  abundant  in  the 
deo|)  sea,  are  nearly  all  bright  colored  when 
liring,  and  either  oiange  or  red.  All  tbese 
Autbosoa  are  ftirnisbed  wilh  powerl^tl  stiitgtug- 
organs  for  olfeuee  and  defence ;  so  that  their 
colors  cAQDOt  well  Iw  for  n»ere  pioteclion 
against  cnemiea,  for  even  the  most  mrenous 
fishes  seldom  disturb  them.  It  ts  ptobablei 
tberefore,  tlial  their  invuibte  colore  may  be  of 
use  by  voni.faU»g  them  fVom  tlieir  prey.  wbicU 
must  actually  come  in  contact  with  those  nearly 
atatiooarj'  animals,  in  order  to  be  caught. 
lint  there  is  a  larga  species  of  scate-cowrcd 
annelid  (Polyuoo  auraiitiaca  Vcrr.)  which  Uvea 
habitually  aa  a  commensal  on  Boloeei-a  Tue- 
diae.  a  very  large  orange  or  red  actinlau,  with 
unusually  powerftil  stiagiitg-or^ans.  Doubt- 
less tlie  worm  finds,  on  this  account,  perfect 
txrotectloD  ftgainsl  fishes  and  otlier  enemies. 
This  annelid  is  of  the  same  Inteiuc  orange  color 
as  ita  acIJnian  host.  Stich  a  cotitr  is  very  un- 
usual among  annelids  of  this  group,  and  in 
this  cas«  we  must  regard  it  as  e\-idently  pro- 
tective and  adaptive  in  a  tctj*  complex  man- 
ner. 

It  has  been  urged  by  several  writers,  that 
tbe  light  in  Uie  deep  sea  is  derived  ttom  tbe 
phosphoresce  ace  of  the  animals  themselves.  It 
L*  true  that  many  of  the  di-ep-aea  jVolliozoa, 
hydn^ibi.  0|ihiurau8,  and  Dsbc-s  are  phosphons* 
cent ;  and  very  likely  this  |>rO|>crty  i»  possesaed 
by  memliert  of  other  group*  in  which  it  has 
not  been  obsen'cd.  Hut.  so  far  a*  known, 
phosphon-sceriof  is  ctiicHy  devc!o|»e«i  in  consc- 
qneiKo  of  nenous  excitement  or  irriLttion,  and 
is  evidently  chielly  of  use  as  a  meati»  of  <lefencc 
agaiDSt  enemies.  It  is  possessed  by  so  many 
Anthoioa  and  acalephs  witicb  have,  at  the  same 
time,  stinging-organs,  that  it  would  seem  ss 
if  fishes  had  leanwd  to  instinctively  avmd  all 
pho^horeaoent  animals.  Consequently  it  has 
become  possible  for  animals  otherwise  de- ! 
fenoelcsiS  to  obtain  protection  by  ac<|ulringj 
tills  properly.  It  is  well  known  to  flsliermea 
tliat  llsbes  svoid  neln,  and  caiiiivt  be  cau<;lit  in 
them  if  ptuMpbore*ceut  jelly-finlies  become  en- 
tangled in  tlw  nienhes:  tlwrefore  it  can  linrdly 
be  possible  that  tlierc  can  be  an  amount  of 
phosphoresce  Ml  light,  regularly  and  constantly 
evolved  by  the  few  tlev|>»ca  animals  having 
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Uii8  power,  MiHlclciit  to  caiiM'  any  ^ciivml  illn- 
tnlnation,  or  poireriUI  eoougli  in  linrc  inllu- 
enred.  over  Uic  rrboli'  i)ct-im.  the  ^-volution 
of  i-omplex  eyoji,  Srilliaiit  nml  <-oni|ik'X  pro- 
tect[ri>  colors,  and  complex  commvtiBnl  ntliipta- 
tloii*. 

Il  acems  to  mi-  prolmbk  thnt  more  oi'  less 
sunlighl  (Iocs  nctuully  penetrate  to  the  jjientest 
<le|itl]H  or  tbe  oc«nn  in  llic  (orm  of  a  sod  sea- 
grvcn  liglit,  perhaps  nl  two  ihouaanti  lo  three 
thousand  fctlioms  equal  in  iniciisily  lo  our 
pKnially  moouligbt  niffhta.  and  puiiailily  nl  llie 
greatest  tU-ptlia  equal  only  to  HlArli}fht.  It 
tmial  Ite  reuieuibcred  thai  hi  tlie  dei-p  «.-»,  Tmr 
from  biiul,  the  wnler  in  fnr  more  iranit|inrent 
tluui  near  the  comI.  A.  K.  Vmikii.i,. 


AWnoNSB  LAVAUSE. 

Dt:xt>noLoGicAi.  science  hoe  met  vitti  a  threat. 
All  almost  irreparable  loss,  in  the  death  of 
Alplionae  Lavall^e.  the  )>est-knonii  and  niosl 
iii]cc«B»rbl  student  nri<l  collector  of  trees  of  thin 
generation.  Twentj-fl^e  years  ugo,  under  tlic 
ndvicc  and  iiispiratlou  of  Decai»itc.  he  com- 
menced lo  gather  upon  Ills  eftLate  at  Ifi'gm, 
near  fans,  the  eollectlun  of  Ircox  and  Kliriibs 
which  has  since  dcvclopcil  into  the  richest  and 
most  complete  arborelnm  ever  established. 

Mr.  Lax  allee  dill  not  confine  hinuM-lf  roirely 
to  the  colleL'tion  and  cultivation  of  trees :  he 
Btndicd  them  thoroughly  and  crilicalty,  pub- 
lishing Oom  time  to  lime  the  results  of  hi* 
Investigations. 

The  nomenclature  and  syoonjTny  of  the 
forms  nnit  vnriutieit  of  innny  K<>">'ra  of  lives 
cultivated  in  the  diin-ivnl  I'oiintrit'S  of  Kuropc. 
long  ngo  fell  into  an  nlniwil  hripi'lcxs  con- 
ftision;  and.  to  bring  sonic  order  out  of  this 
oonnision.  Mr.  ].Avall<'e  set  himself  rcsolutelj- 
to  work.  The  result*  of  these  investigations 
were  published,  ten  years  ago,  in  tbe  catalogue 
ol'  his  collections.  A  second  and  gi«ally 
enlarged  edition  of  this  n^fnl  work,  written 
with  a  riper  Jud^eut  and  fuller  knowledge. 
In  many  critical  qaestions  of  synon.Muy,  waa 
ncarlr  ready  for  th«  printer  at  the  lime  of  3[r. 
Lavalli^'*  lieaili.  He  had  comuiciiced.  too,  the 
publication  of  the  ArborHwm  StgrezUtHvm,  of 
which.  liowe\'er.  only  five  part*  hail  appeared. 
This  sum]>ltiou«  work,  superbly-  illustmlcd 
with  figures  engraved  from  steel,  cotiIaine<l  the 
desiriptioDs  and  hislor)'  of  some  of  thi;  rarest 
or  leaat'knuwn  plants  of  Mr.  Laralll^c's  col- 
lections. His  latest  published  work,  a  magDifl- 
wnllj  lllitsiialed  folio  in  which  arc  de6cribe<l 
Lra  dfmatUta  a  grandea  /Tears,  has  only  Just 


leacheil  Uie  author's  correspondents  in  this 
country.  This  was  to  be  followed,  in  the 
course  of  the  year,  by  an  iltnstraled  monograph 
of  the  geuuB  CraUiegiis.  which  has  long  occu- 
pied Mr.  LavalWe's  attention.  His  collection 
of  ditferont  forms  of  the  apecies  of  tliia  most 
diflleidt  and  ))erptt?xing  genus  was  unsurpassed, 
and  hl.4  opiHirUinilies  for  obseiving  them  in  a 
living  state  iineriunlled  ;  so  that  a  valiiiible 
revision  of  this  gonus  might  have  been  looked 
for  fmrn  hi*  i>cn. 

Mr.  Lnvall^e.  at  the  time  of  his  death,  was 
president  of  the  Central  horlictiltural  society 
of  France,  and  perpetual  treasurer  of  Uifi 
Natioual  agricultural  society,  and  had  just 
declined  the  professorship  in  the  Museum 
d'btstolre  naturelle,  lately  made  vacant  by  tbe 
death  of  hlsold  master,  Decalsne,  llehad  been 
in  ill  health  for  several  inonttis.  but  his  deatb 
was  entirely  unexpecU-d.  It  was  caused  by 
aneurism,  and  oivurreil  at  Scgrex  upon  the  3d 
of  May.  only  n  few  lioiint  after  his  return  tVoia 
a  long  resilience  in  the  south  of  Pramv.  .Mr. 
IrSvall^c  wjis  only  forty-nine  years  old  at  ilic 
time  of  his  death,  C.  S.  S. 


BURIAL-MASKS  OP  TUB  AXCtEyT 
PERUVIANS. 

A  RECE5T  oontribntion  to  the  tturoau  of  eth- 
nology- illustrates  one  of  the  most  curious  of 
ancient  burial  customs,  it  Is  almost  a  univer- 
sal practice  with  primitive  peoples  to  de|)osit 
articles  of  value  with  the  dead.  The  ancient 
Penivians  were  most  lavish  in  this  respect. 
Food,  raiment,  Implcroents.  utensils,  rich  tap- 
e-ilTie!>.  and  prec-iousarliclea  of  silver  and  gold, 
as  well  as  objects  of  superstitious  regard,  were 
fm-ly  siicrillccrf. 

Most  interesting  of  all  these  offerings  were 
the  mask-like  hcnds  generally  placed  within 
the  outer  wrappings  U|>on  the  top  of  the  mummy 
pack.  At  Ancon  these  objetls  were  usually 
made  of  cotton  cloth.  A  small  square  s.ick  or 
pillow  was  made,  and  stulfed  nilh  leaves  or  sea- 
weed. One  aide  was  painted  to  represent  the 
human  face,  and  to  Uiia  a  wooden  no«c  was 
stitched.  Hair  was  attached  to  ilie  back  of  the 
head,  and  a  more  or  less  elaborate  tiead-dreas 
was  placed  u[>on  the  crown. 

The  si>ceimen  referred  to  is  of  this  class. 
Il  was  oblaiiiml  from  a  grave  In  the  vicinttr  of 
Uma,  and  purcltaaed  by  G.  H.  Iliirlbut  of  Chl< 
cago.  It  dilTers  greatly  from  Ancon  *iieriinens, 
but  is  somewhat  similar  lo  an  example  Illus- 
trated by  Squier.  also  IVom  tbe  vicinity  of  Lima. 
It  is  interesting  chiefly  on  account  of  the  heter- 
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eial  train,  wuruoiuljr  loaiUrcil  by  llie  iDnflaf:i>meDl 
of  Uis  N«w  Yotk,  W«M-8boiv.  ui<l  Buffalo  ratlroMl, 
Wi  N'flw  York  on  Ui«  mornin);  ol  Jime  ft,  carrjlng 
•  lanw  number  of  ni«mbers  (rom  tlic  oulorn  (lHt4», 
wIiIIf  mtuijr  more  come  troni  oihor  4irM(Ioti«  :  tli« 
tolal  niitnbrr  prrai-ut.  Incltidhig  guetU,  \tt\nii,  bc- 
tVDon  llirec  aud  four  huailreil.  At  tbe  opcniDg 
mMUug.  OD  Tu«>d*y,  June  10,  ihe  rMdIngof  paper* 
«M  begun;  and  many  of  gnat  lnt«reit  irora  pro- 
■enled  at  thlt  anil  t1i«  tuUuwtn^  ««a>iont.  Mr. 
Jamoa  B.  Francli  o[  Lowell,  past  prMldent  of  th« 
M>cieiy.  pn>««nt«d  od«  deacriUns  ttamit  toiU,  mad« 
luider  hii  direction,  tn  determlnt  tli<  •fltcloncy  of  a 
Hamphrcy  turtiliui  WMer-whf f  I  of  tuyte  power  (aboiil 
STC-Iiorse  jMiwrr),  IftMly  put  Into  on«  of  the  millB  of  Ihe 
Treaioiiland  Stiflolk  man u fuel tirini- company M  Low- 
ell. Tie  t«t  tlioweil  an  effidcney  of  atmiu  nli[t>ty- 
tvo  per  cent,  which  wm  camlilrrrd  tiitlstaciory.  Mr. 
Frmici*  aUn  prr-trnivd  a  pnper  givliif  the  result* 
of  s  lirge  niinilwr  of  eiperiini^iiCe,  which  he  had 
made  in  coDnectlon  wtib  thU  turbine  t««t,  to  tlelei^ 
mlna  the  coefflclenU  of  thn  formula  (or  the  Sow  of 
wKicr  over  a  ■ubiBcrjcml  wnir,  or  one  In  which  ibe 
level  of  tlie  water  on  the  ilowii-iireiun  Me  1>  above 
the  crotl  uf  the  weir.  Experiroenti  on  wnln  of  Ibl* 
kinil  have  not  bMu  very  niimoniat,  mpeelnlly  wlih 
Unt*  <iDniitllln  of  water.  The  maaimuin  <)UuutIly 
In  Mr.  franrU'ieKperinieiiUhndbeeii  souiewlint  ovlt 
two  hundred  cubic  feet  per  second,  and  lili  paper 
gnvv  ilie  proper  contUnti  lo  be  uiunl  tn  llin  ordlriary 
fot-mitU  (or  co«n  of  thin  kliul.  IIU  reiults  muai  be 
cunaidered  m  ut  Great  vsluc.  snd  at  forming  a  wor- 
thy tupplemviil  to  hli  (ormor  estendeil  experiment* 
on  otxllnary  weirs, 

Mr.  A.  M.  Wollintilnii  resil  a  paper  on  a  line  of 
rnllmod  which  he  had  lucaCed  from  Vera  Crux  In  tbo 
City  of  Mexico,  comparlot;  II  «1tb  on  exlsthiji  linn 
built  *om«  lime  uga.  AltliouBh  Ihe  oleratiDn  tiur- 
Biouncod  vo*  iho  ume  In  lioih  catea  laboitt  8,060 
feet),  the  ohi  line  bail  a  i^rade  of  SIS  fool  per  mile 
for  ino*t  of  lite  distance,  and  hul  coat  over  three 
timet  tlie  eattmoted  cost  of  the  new  line,  which  had 
K  conttnaoiia  gmdc  of  Kxi  feel  lo  the  mile  for  a  ilis- 
tAKoe  of  about  eiithty  lullet,  broken  in  but  one  place 
by  s  level  slr«lch  of  half  a  mile,  at  an  Importiuil 
•Utlou.  This  U  probably  ihe  toiiectt  unbroken  Kriide 
la  the  ororld.  The  maxlmam  ctirvature  was  aboiil 
the  tame  <n  both  lines,  llmugh  rather  sharper  Iti  the 
CMir  of  the  new  Hue.  where  the  amollcn  mdliu  waa 
about  :v>0  feet. 

Mr.  P.  C.  Asserson  of  Norfolk  gaio  Iho  raenlta  of 
hi*  ex  perl  men  U  In  onilraTorlng  lo  protect  wood  from 
the  raTa)[c«  nf  iho  Teredo  nsTitJie,  Be  bad  tried 
eome  twenty  dilTvrenl  preaerralircs.  bolh  point*  and 
■uhatnncet  to  be  injected  Into  the  wood,  and  limt 
found  nothing  elfcctlvc  except  creototc.  LenTing 
the  bark  on  pile*,  or  IncultiK  ilieni  hi  a  sheaihine  of 
pUnk,  wa*  alio  ttUed  h)  b«  effei-iual.  at  tli«  Trtnlo 
Couiil  not  cross  a  senm.  and  therefore  could  not  petie- 
iraie  thr  pili.-  undt-r  iheso  dreumetancea.  In  tlie  di»' 
COMlon  on  thla  paper  ll  wnaitnli-il  tlikt  covering  piles 
with  yellow  melal  had  proved  eOi't^tnni.  n*  ilienni- 
mal  would  uoi  pursue  Us  ravages  wiibln  the  distance 


to  colored,  evenllhonnh  It  nii|(ht  be  able  to  gain  ac- 
eeet  to  the  wood  on  eillier  tide  n(  the  mvial.  11  waa 
Ibcrefore  only  ncccMary  lo  coi-er  pitea  with  the  meial 
down  lothamnd  bottom,  or  a  Utile  farther.  DrlTlng 
trnail-lieailed  nivilt  thickly  all  over  the  surface  nl  tlM 
pile  waa  also  said  to  hare  prMarved  piles  fur  oeer 
tevcnty  years,  by^reventin^  Uie  entrance  and  growth 
of  the  animal. 

Mr.  ttubur  Moor*  of  St.  Loul*  deecribeil  Ihe  land- 
ing arrnngemeiiu  for  a  cur-ferry  acrM*  the  Mississippi 
lUrer  at  St-  Louis.  The  onllnary  ranfe  of  the  w»E«r 
being  about  Ihliiy-one  feet,  and  iho  current  eery 
■wifl,  the  problem  bod  prrieulcd  suuie  dllSculIy; 
and  it  hail  been  iiccotaary  to  protect  the  bank  of  the 
rii-or.  for  tome  distance  above  and  below,  by  trillow 
inultrcsses  sunk  with  stone  iu  the  ordinary  nay. 
Tlie  ileulli  o(  tbo  arrangement  nUopted  wore  (.hown 
by  drawIngR. 

Mr.  D.  Piiicerald  of  Boston  read  a  paper  on  the 
rninfall  at  Lake  Cocliltunle.  dlteutting  the  ruulu  of 
obscrvallonsoxiendlng  from  I8.'i3  to  the  present  time. 
Ill*  reinli*  dttf^'r  somewhat  from  those  obtained  by 
Mr.  Scholi,  in  hit  work  on  rainfall,  published  among 
Ihe  Smithsonian  con iri  button),  cm  accnimt  of  the 
loni;er  period  at  ihe  comninnU  of  Mr.  Fii»ii»rald. 

The  appilcallon  of  the  walcr-poncr  of  MiLKiirn  to 
the  Konemllon  of  eilectrlcliy  was  Ibc  subject  of  an  in- 
terNiing  paper  by  Mr.  Beiijiuiiin  Rliode*  of  Nia^tara 
Fall'.  He  ealimaled  the  averaue  piiwer  as  oeven 
tnllllun  horvr-powcr.  on  the  total  full,  Including  the 
ripidi  above,  of  tun  liuiulrv'l  and  thirty  feel;  andtht 
cost  of  the  plant  neeeajary  Ui  nillite  Ihli  power, 
trantform  It  Into  electricliy,  and  transmit  II  any- 
where within  a  radlut  of  five  hnn.lrcd  milea.  wa* 
placed  al  live  thousand  million  dollan.  About  sis 
thoutund  hotse-power  is  uow  In  use  al  the  falls,  the 
grpaler  pari  on  the  hydmulic  canal,  which  lAkes 
lite  water  frtjni  the  exlrrnio  tiexl  of  the  rapids.  &nd 
dischargM  It  below  ih«  fallt,  utiug  It  on  the  wheels 
under  heads  of  from  fitly  lo  a  hundntd  feet.  Water- 
power  has  been  its<id  (o  run  a  Brush  dynamo  tlnco 
1670,  for  llgbliiig  thd  ground*  of  Protpecl  Park. 
The  speiaker  ealculsie'l  iJiai  iliere  would  be  a  MVlng 
per  hgtil,  at  the  city  of  Uuffalu,  by  uiiing  tlie  NlaRara 
walcr-iMiwer  Inaleod  of  steam-power,  of  forty  dollars 
per  annum.  The  well-known  advantagi's  of  the 
wnier-poiviT  at  Niagara,  aa  regard*  tteadlnnss,  etc., 
were  dwell  upon. 

Cnpi,0.  E,  Micharle*.  U.S. A.,  dlscutaed  the  hcary- 
glin  qiinttlon,  toiling  the  ground  thai  it  would  be 
better  lor  tlie  goiernraeiit  to  make  large  contract* 
with  privnie  tetabiishmenls  for  the  mniiufacliirv  of 
heavy  cannon,  ihan  to  establish  a  goveniment  foun- 
dry for  Ihclr  innnufoclum,  and  advocating  the  em- 
ploynieni  of  a  Rodman  jfiin,  cmi  from  ii[ien- health 
hieel.  annealed  from  the  Interior. 

Tlie  most  imporUuit  butiness  action  taken  by  the 
ancloly  wo*  a  voce  to  mcinorlallie  the  president  of  Ihe 
United  Siaie',  anhinicihni  the  pr«tiil»ninf  the  society 
be  appolnteil  a  member  of  the  hitematlooai  confer- 
ence to  meet  at  Washington  in  October  next,  to  Bx 
and  dclermlne  a  prime  meridian  from  which  lime 
should   b«  reckoneil.      The  c^immitUv  on  utoadatd 
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tlnw  nporhMl  Uut  »  gratt  »a^rftjt  of  ihoM  «boM 
opbikiai  bul  b«en  lougbt  bul  exprested  Ui«midTc« 
hi  (star  of  »  conMcuUve  numbering  of  Ibo  boar*  of 
tli«  <U;  from  I  lo  ii. 

M  ibc  vv«(iic>it  sMilan  on  TuMdiy.  June  10,  Lbe 
■odtttf  w«t«  wdcwufd  to  BntTalo  bj  the  ciljr  olBc«n; 
■ad  Ibe  prenitcDt  of  the  toekt^,  Mr.  D.  J.  Whiue- 
taotr,  deliTcrvd  the  annnat  ^iildrRM.  On  Wrdn«*day 
kn  (XcunUin  itm  iiimI«  to  ib«  40-CAllcii  'n&i  farm, 
wh^re  Imi'rtivMiMnM  aro  being  maile.  il^ti^niHl  to 
(M)lltsi«  ilie  tnuufer  of  eo*\  tram  the  nllroiMls  Ui  (lie 
Uke  veiwlR.  Tbry  villconikl  In  an  cxicn>lvp»yiilCRi 
of  iloflu,  cxnvatnl  on  t)i«  iiuilnUiMl,  tOKt-llicr  wlUi 
coal-pock«l*  anil  olbur  MTUuturta  for  luailliig  ioto  tli« 
bnou.  JJw  bj,  an  cxlciiiiive  lUirMec-place  lorermi 
la  provUed :  the  loodiil  ftan  being  dravn  up  ■  luag 
Indlac  of  iTi-*i|»-iTorl[,  from  wbleli  tliey  il«ioeiid  by 
p>T[ly  afi«r  unloadin);  tli«lr  coal  btiiralli.  The 
vwDKtAia  of  coftl  thiu  formed  U  pcnutraiitl  l>y  & 
wi>o4ea  tunacl  cl^t  tvet  iiiunrr,  lnl(i  whl<'li  car*  ar« 
nm  and  loadtd  tliroDgli  jlUlIItik  doi>r«,  wlieii  tho  CimI 
It  to  b«  (raniportml  lu  tlt«  |iock«is  ni  the  drrcka.  At 
ihia  place  a  hnudml  and  twenty  thoustuid  tons  of 
eMl  may  b«  ttorcd  during  the  waxun,  whRD  naTlga- 
Uon  li  dottml,  or  from  \>rv.  1  lo  May  1.  Alih()uj{h 
Um  il«ck  fraetafle  of  BuIIaJu  already  meaaurvB  flre 
mllw,  ihe  Tlllt  fanii  iinpniT«in«nU  w)II  add  clglit 
inilM  tnorc,  at  an  atlmntcd  can  at  ciglily  dollan  jwr 
foot  tronu  Tlie  unloading  mid  liiadlni[  tiu:lliti<tara 
■Imuly  iro  comideio  at  BulTalo,  Ihat  a  t«o-ihoui«nd 
Ion  veawl  may  anfn  load«d  irith  grain,  and  depart 
loaded  with  eo«l,  within  dglitMn  hour*.  Tliere  U  a 
(Towlnf  damaiMl,  howef«r,  for  grcaur  capacity  aa  cli« 
lake  uaSo  tncreaaei. 

Thursday  wa<  devi>t«d  to  an  exeunlon  to  Nlngarm 
Pall*  and  tbn  new  cantll«rer  liriilge,  aiid  on  Friday 
iha  rMdlag  ot  pa^t«  wa«  reatiraiil.  tit.  E.  L.  Coo 
Ibelt,  cbi«f  uiglneer  ot  die  W(si-Sliar«  railroad,  and 
(oniMTly  in  cliargn  of  Ibo  worla  at  tlio  nwiith  of  lbs 
MUalMlppI,  read  a  paper  on  tbn  Soulh-I>»H  JotUea, 
dwwIIInK  ctil«lty  upon  iti«  letttuiia  whfcli  liail  been 
taught  by  tli«ir  construction.  Tlie  channel  is  now 
nMrty  (traighi  for  Ih-o  nnd  a  qiurtcr  miles,  and  the 
depth  I*  conllniully  Incieaalng.  A  iiirvcy  made  la«t 
]|«y  tbowod  the  leaat  ilepUi  ibroiigli  ili«  •:liaiin*I  i«  be 
iOfty  feet  except  In  a  few  places,  ami  everywhei« 
much  ill  execH  ot  tliat  guanuiieed  by  the  contract. 
Mortwier,  tlie  Jcttlea  bad  now  become  thorough iyeoi- 
bfiMed  III  Itie  iiuid,  which  had  Iieoome  flrnily  paclwd 
Into  all  their  liiienOcef,  ao  that  thijlr  pennaneiice 
wai  waarcd.  There  was,  furilier,  no  advance  of  the 
bartoward  Uiegulf.nlthough  It  rapid  advance  ha4b*en 
pndlctfd  hy  many  engineer*.  Tlie  effect  on  com- 
nerce  liad  been  t-erjr  great,  and  there  wa«  now  nu  Je- 
■•7  wbaterer  at  the  raoutb  of  the  river;  so  that  Xew 
OrtMB*  might  be  Faid  to  havo  a  belter  clianiiel  fn>m 
Um  oe«<an  than  Hny  other  city  in  America.  Th« 
IMUlU  of  Ibe  work  hod  clMrly  proved  ilie  iutvantfl|:« 
ofacotieenlralionof  IbeforCdOf  itie  cuireni,  and  boil 
■bown  Ihat  the  river  eould  obtain  whnt  it  could  main- 
talii.  and  Hut  It  could  not  maintain  what  It  eould  not 
obtain.  AllCfelher,  tli«  reeultof  tli«  woiki  bail  been 
in  evoj  wsy  uUatactoiy. 


A  paper  by  llr.  BenjaiBin  ReMe.  ou  the  manage- 
meiil  of  fom«  engaged  In  railroad -irach  repair*,  waa 
lliteniyl  I'l  with  evhlent  Appreciation  by  llie  railroad 
eiiglnevrs  preaent. 

Hr.  E.  Swmi,  itate  enginrar  of  New  Totk.  coalrfb- 
uted  i>  paper  on  the  cnkrgeittent  of  the  Brie  Canal, 
ars»lnK.  liut.  In  order  to  b«  a  ptepw  highway,  the 
canal  aliould  be  large  enouifh  lo  cArry  the  laricwt  lake 
vetaeb.  oe  eighteen  feel  lie^ji  and  a  hiindr«d  ft«t 
wide  on  the  bottom,  villi  loelu  foot  hundred  and  flfly 
fvel  long  and  sixty  feet  whir.  The  coat  of  the  iiii; 
proreniMil*  propowil,  which  would  InvolTC  a  reloca- 
tion of  part  of  tlie  canal,  niiO  Ibe  canallxation  by  lock* 
and  duns  of  the  Uohawk  Rlrer,  a>  well  a*  some  works 
tw  the  lludlon,  nns  etilnialal  at  from  a  hundred 
anil  iwenty-tlve  to  a  liundrod  and  fifty  million  dol- 
Ura;  while  the  probable  lomiB^wai  placed  u  twenty 
to  twenly-fii'c  million  tons  per  annnni.  Thirty  year* 
ago  the  Krie  Canal  carried  nlnc-lcntlis  of  all  the  liaAo 
between  Buffalo  and  New  York,  while  now  it  carriea 
leu  than  one-Hllh  ot  the  total.  The  pa|«r  waa  fol- 
lowed by  one  prepared  by  Capl.  Drake  ot  Baffalo, 
urging  the  Imporionce  and  Uic  dieapoeas  of  waier- 
carrtage. 

llr.  J.  J.  K.  Croos  ut  New  York  read  a  paper,  com- 
paring  the  water. rales  in  a  large  number  uf  cltlM  and 
town*.  Aunmlngihc  conditions  ot  a  dwelling  (or 
sevim  iwi^ins,  he  found  that  ibn  nne»  would  taiy  in 
dllterent  towns  from  Sve  dollar*  to  seventy-two  dol- 
lars per  annum,  and  thai  they  vera  by  no  idcmi*  In 
proportion  to  the  cost  of  the  work*.  The  arerac" 
raiM  111  different  parts  of  ttio  country  wor*  compared, 
and  the  adTaniagea  of  meaHiirln^  the  water  detlretvd 
to  cuDnuincrs  were  discuMtd.  , 

The  remainder  of  the  searion  was  devoted  to  a  dls- 
CUMlon  oil  Che  •tibjeet  of  iieel.  and  a  comparison  be- 
tween steel  ami  Iruii  tor  structural  purpoMa;  but,  on 
■ooount  uf  the  KKn  t  of  time,  a  number  of  papers  were 
read  by  title  only. 


RBCSyr  OBSER  VA  TIONS  ON  EXPLO- 
SIVE AGENTS. 

Jpnnixc  from  the  many  auenipta  OMde  to  vary 
ihe  fiirm  and  composition  ol  'expkolTagelaline,'  ifaU 
methml  ot  using  nilroglyceriiM  Is  meeting  with  favor. 
A*  invented  by  Nobel,  It  i(  made  by  dlMolvlni!  eetca 
pan*  ot  solabie  gun-cotton  In  ninety-three  parts  of 
nitmglycerliie  nl  a  temjicralure  ot  3a°  C.  Under  the 
circiiinslAiicea,  the  whole  ma*s  gelatiniM*,  and,  when 
cool,  ti  quite  a  stiff  and  iranaltaoeul  Jelly,  insoloble 
In  valer,  quite  Inieiuible  to  shocks,  and  holding  its 
nitioglyccrlne  flrmly.  Unfortunately  ltaRUbllilyh*LS 
beciiine  a  mailer  of  doubt-  Hill,  Gen.  Abbot,  and 
otiien  have  cited  Instance*  ot  tpontaneou*  decom- 
position during  storage;  and  Uie  writer  has  rtcently 
descrilird  tli<>  rlrciimaiances  altcndlng  a  similar  cue 
oci^urriiii;  under  his  own  obMrratlon.  The  cause  ii 
believed  lo  exist  in  Ibe  lat'k  of  uniformity  of  cool- 
position  of  tlic  gun-cotion.  and  the  failure  lo  remofe 
from  It  the  tacl  traces  »[  free  add.  Il  I*  hoped  that 
lluMdUBGulUes  may  be  oTenximc. 
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TIi«  variatlniu  from  Uia  abots  comiMatlion  IttT* 
ooiMlitid  In  nrjlnjt  {li«  proportion*  gEvi-ii.  Ui  iLc  nil* 
ditlon  of  cnmplior,  bciiiene.  Mid  liia  like  iiabitatiow 
U>  lacrM»«  tbe  inicruibltUr,  and  of  oilillzlng  and 
combiutible  •gnnti  to  cli«tpcii  ili*  cmi  nnd  modify 
tb«  focee  of  Uto  nxploaivo.  Tiiv  wldr^i  depanuro 
from  ilic  orifiinal  esplosiiri;  geiatlDi?  U  probably  found 
In  the  ihImiIuifi!  tlylMl  'lorcllo,'  liirrtiK'il  tijr  J.  U. 
Lcwiti.  Tbis  li  ranila  lij  »iibJi>clinE  flnoly  powilortd 
paper  (tock,  or  othor  form  of  Cfliuluse,  in  tli«  nctinu 
olUgti.pruturaataamniitlt  tbeo«11uiooelnciiiivi-ri«d 
Into  a  gvlatliioiM  mu*.  This  is  then  fuuIihI  uuiI  lui- 
■a«n«d  ill  iralcr,  irhcro  It  prewn-c*  its  gi-lallnou* 
form  indefinitely.  Saran  jiarl*  of  iliU  K«l>t.hilx«d 
celiuloM,  MTonly-tlve  pans  of  iiilro)ci)'««riiu>.  and 
elghiB«ii  pni'tt  of  nitre  are  incorjiorattdiiigetlierover 
a  waiHr-billi  jt  aicupcmturoor40°(^.  Ttmrvtulti* 
■  irbillih.  opiAqur,  Bvlalliiouii  maM.  Tli"  Initrvitlpnta 
are  rarlvd  by  tubui titling  ilexlriuH  aiiJ  orillnary 
coUuloM  for  a  pari  ot  the  gelatinix«l  celluloae. 
Juiljtiuf  from*om«of  the deacriptloiu of  tbli p'lirdcr, 
rarloua  colorliig^naticr*  ar>  aUo  u«*d.  1(  i>  claimed 
for  Ihl*  oipltwlTe,  tliat  while  it  lit  »iablc.  and  holil«  iu 
ultri«l)c«riii«  SI)  firmly  tliat  it  b  not  separaled  by 
■iilplitirii'  eiJier,  nJcohoI,  or  water,  and  while  il  btimi 
in  llie  open  air  wilh<iiU  explonion,  yi't  it  may  bo  nx- 
ploded  In  a  drtll-holft  by  ordinary  (ii»>>*.  Three  lac^ 
torlMar*  now  prodiidnfC  Ihrt  vxpUiaire  In  Europe, 
and  one  haa  recently  been  itartt-d  on  a  very  exteniJve 
leale  in  New  Joney.  Tliiatr  iait  w<>ika  ar«  Mated  t« 
hare  ■  capacity  of  flvo  tonj  of  JHlH'dl^r  gii-T  dxy.  A 
novelty  in  theae  works  It  Iho  u*o  of  Iiidla-niUwr 
pipe*  laid  UQiIergroniid  (or  conveyInK  the  nltroKlyrfT' 
ine  from  llin  coiiTortliiK-houAe  Iu  the  incorjiorntiiif:- 
Iioutes. 

Ani'>U{;  the  procuaei  Invented  for  making  nliro~ 
gtycerine.  the  une  doflind  by  Bouimy  and  I''aucli«r 
aeemed  to  offer  tli«  best  aunrance  of  ■afei)',  »wiii)C 
1«  the  abaenae  of  all  energetic  action  during  the 
opefatiun  of  oonvertion.  In  tlili  procet*  nitric  and 
■ulphuric  aclda  were  mixed  togctlicr  In  equal  ]iropiir- 
lion*.  A  aacond  mlxtnra  wa*  then  made,  with  one 
part  of  giycertne  to  three  and  two-teiiliii  parti  of 
kiilphnric  acid.  When  ignite  rouled.  flfty-ilx  parti 
ol  tlie  flr«t  mixture  wrre  mlxtd  la  an  e<artbonwan> 
vcafci  with  finly-two  part*  of  the  seooDil  mixture, 
and  allowed  to  remain  from  ten  to  twenty-four  bours, 
when  lh«  nitroglycerine  win  timiid  to  time  tnniied 
quietly,  mid  colloctod  mors  or  lena  couipictoly  on  the 
lop  of  ilic  add*.  Tbe  fatluro  of  the  nltrrj^lyoetiiie 
lo  Mjiarate  completely  and  at  onoe  from  the  ocldi 
bat  been  pointeil  out  ■>  a  source  ot  danger  In  the 
proocaa,  alnce  nttroslrcerlnc  U  ilccumpmed  through 
pnitodgcdflontjict  wiifaitrtiimartdi'.  In  (pttcof  Ihi*. 
A*  pToeeM  hat  been  in  u««  at  the  French  ),i>vem- 
mem  factorr  M  Vongee  since  I8T2,  and  hut  one 
accident  i*  reearded.  They  doali,  howavrr,  with  com- 
paratlvaly  ilmltiNi  quaniitlet,  aiKl  uacd  jiure  mnlertali. 

Probably  ibe  Urat  attempt  to  apply  itie  proceai  on 
a  commercial  scale  was  ina<l«  at  rembrey,  in  Wnlcs, 
In  ISSS,  where  an  iron  onrcrtcr  «-**  coiiatruclcd  for 
nit  rati  OK  fifteen  hundrod  pontidtiif  slyceiliieluench 
Cbai^.    The  procota  of  ralxinK  dlltered  from  that 


DMd  at  VangB*,  In  that,  while  the  Altai  mixing  waa 
done  there  liy  hand  with  a  woi>il<.ti  paildtc,  at  I'eiu- 
brey  tlie  »ul|jho|:lycorin«  mixture  was  blown  Into 
til*  acid  mlituni  In  the  fonn  of  a  spray,  while  the 
acid  mixturewaiheinKaKJtutodby  ablasTof  air.  The 
proccai.  as  tliu»  moililleii,  bad  been  In  operation  hut 
a  few  months,  when  the  converter,  while  containing 
from  live  hiindn>d  to  six  hundrvd  pound*  of  iiltro- 
glyrt'iiiic,  was  blown  up.  ('ol.  Majendie  has  given 
an  ext«Tiiled  aocuuut  of  the  elrcuniitaiices  In  lii*  re* 
port.  No.  48,  to  Uie  homeaecreiary:  and  heconiddera 
the  ex|>loiioii  due  to  violent  chemical  action,  ratab* 
iiahod  in  acid  tiitroglyiviine  present  iu  the  convertLT 
Dr.  l>u|>r<!.  however,  found  the  glycorlne  utcd  to  be 
contAuiUinteil  irltli  fatty  ncldt,  wblla  no  effort  had 
been  made  to  free  itie  nitric  acid  tram  altfou»  acid. 
ThI*  lack  of  care  would  have  led  to  danger  In  any 
proccM. 

Some  years  since,  Dr.  Sprangel  propoied  a  conven- 
lent  and  safe  way  of  formini;  exploiilve*  liy  imlng 
oxidlxlnjf  unit  cnnihiisUble  ngcnia  of  such  a  nature 
thai,  (hey  could  bo  ruillly  mixed  at  ttie  place  where 
wanted  for  une.  Several  Ruch  mlalurc*  have  lieen 
derlsctl ;  among  otbern,  '  rnckaruck.'  which  cmi'isii'  of 
polaiHliim  cblomtc  and  oltru-bDnuine,  and  which  haa 
Siveii  gi'iatl  r«>ull*.  Vot  tliiii  explosive  the  chlorate  1* 
furnished  in  bag*  of  aultabi*  aiu  :  and,  when  waiitvd 
for  use,  thes«  bags  are  immerMKi  in  the  i><|iild  nltro- 
bMiMOe  for  a  determined  loogtli  o(  time,  when  they 
are  ready  to  be  oiplodi-d.  Tlie  taatt  rvceui  expiotlre 
of  Ihi*  claM,  '  pniiclastltf,'  i»  compoocd  ot  liquid 
nltroKen  tetroxide  and  a  combustible  agt^iiT  prvfcra- 
bly  CBihoii  ilixulphld*,  In  tlie  pn>partlaii  of  three  vol* 
umes  ol  the  fini  liquid  to  two  of  Iho  (acond.  Tbe 
heat  de>e|c>i)vd  hy  the  combuttiiih  of  thin  inlvturc  la 
estimated  at  about  SOOGo  C. ;  and.  when  hurniiLjt  freely, 
tLe  light  U  *a  bright  ai  to  eqiul  iliat  of  thi^  cnlL-ituu 
IlghL  The  Inventor  cUlin»  thai  It*  explotlve  power, 
when  confined,  surpasaM  IhnC  of  dymimlie  ;  but  tbe 
Frtiiich  explosive  commisalon,  when  mini:  Abel's  lead 
cylinder  tost,  ohtalnod  a  alighily  loss  value.  With 
a  mixture  of  c<iubI  volumei  of  nitrogen  tetroxide  and 
of  nitroioluene.  however.  ihe3'  obtained  tlie  aame 
value  OS  tor  dpiamlte  No.  I.  NotwiUislandlng  ttie 
power  <if  the  jioiiclastlte  mixtures.  It  la  queatlouable 
whether  such  a  aubitance  ai  nitrogen  totroxldo  can 
he  brought  into  any  general  titA. 

While  much  attention  hu  been  given  to  the  high 
exploslTnt,  ilie  claims  of  gunpowder  Iisve  not  been 
overlooked:  and  many  rhaiiKm  linve  been  propowsd 
in  the  form,  tlie,  shape,  and  densiiy  ot  tbe  Kr*ln> 
and  In  the  moile  of  manufacture  and  composlliou  ot 
the  mixturo.  The  most  novel  among  Ibeae  is  the 
hydror'nrbon'iMiwdar,  matle  from  n  mixture  of  nitre 
or  potaMium  chlorate  with  a  solid  bjilrncarbon,  *uch 
a«  panfflne,  aspbaltum.  India-rubber,  and  ihe  like. 
Tbo  Incoiporatlon  Is  cHectcd  by  llie  aid  of  a  volatile 
liquid  solvent,  wblcli  dlssolvM  tbe  liydrocarbom,  and 
furnishes  a  plastic  mass,  which  may  lie  mouldod  into 
any  desired  form,  and  then  han]ene<l  by  aUoirtng  Ih* 
solvent  to  BVapomtii.  A  in.'cuhar  advantage  dalmcd 
(or  the  powder  is  its  ImperrioiuueM  to  water. 

A  variety  of  gunpowder  made  by  the  llottwcll- 
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llunlwnt  pnwdw  compftnjr  u  l>iin«b«r|,  i*,  faowcrcr. 
c(ln;c  tli«  oKut  auction  on  MMuat  of  Ui«  high 
'.  iclodlii-f  and  low  pf«uiu«i  whlcb  It  bM  aein< 
r  glren  In  |Mai;ll««.  'I'tiK  ;ntiii!i  wri|:)i  nboiK  fortf- 
'  KMuu,  Ii>v#  n  tjMiCiflc  i^Tliy  at  l.stt,  aiwl  li«va 
Iht  hniitcatial  prltmuk  rorni  *o  Ktncnlljr  Mtopud 
tn  Kurapc.  with  ana  unil.  Tli«y  liarc  the  color  of 
OOecM:  and  fnxn  llil*  clianclerfitk  ili«  powder  baa 
boeonakuownM 'cocoa'  innlvT.  Th«roddlUi  hua 
■r*m*  lo  be  da«  lo  ml-buni«d  cboKxaaL  Powden 
hnvu4oi«  mule  wltk  ml  coal  bnv«  bMn  found  to  be 
reartUj-  lnOainiuabtr,  and  to  explode  irlih  daugma* 
bniMiunw**.  producing  Iiigb  local  pnuaiirN;  smI 
bMcv  carv  baa  bmn  taken  lo  dtlccl  unly  wvlMnitovd 
black  c«al  tir  (tie  miniifaclurp  i.>f  mUilwy  giinpoir- 
der*.  In  fplio  of  llie  fad  IbM  'eoooa '  poailrf  coo- 
taln*  i«d  oial,  it  liai  Um-d  fouml  by  i>xpei'lni<'iii,  tbui 
a  grain  i>f  It  btuiu  alowly  ami  wltli  very  *>%bt  defli- 
(ntion.  when  IgBlted  Ui  ibe  open  air:  luti  thai  ■  uom 
■a  grt*\  B*  fltiy-Sve  kllop^mB,  >ben  eiioloanl  lo  a 
vaoilrii  bus  and  i)-iiiti'd,  burriPil  alowly,  vllliout  os- 
plodln^  aa>l  limply  laimi  Iba  cover  ot  tlie  box  willf 
oat  ditplaclng  it  Tlilt  may  be  owing  to  ibe  larje 
pcrceiiUi^o(cbarM«l,  tbv  lovpercmlaficof  lulpbut, 
■nd  (he  blub  «|Wi-ilk  crnviiy  :  bui  ilin  >hiwiiM>  ot 
eombiHtlon  U  p^iually  maiknl  <rbeii  a  cmin  It  cru«h«d 
to  neal^povdvr ;  anil  II  It  probabli*  lliat  Ihere  fi  a  dif- 
ference In  Ibe  kind  iif  cluricrtal,  ta  well  ■■  in  (be  quan- 
tity. In  aiMilluit.it  U  Clatnied  Hut  tlil>  pnitdiirb 
bol  (btliily  liygroaoopilc, and  yinldi  t-fiy  llitio  Hiioke:. 
TIhi  ailvanlsfie  of  ililn  laii-meiitloiivil  jirupertr  it 
abown  by  ibe  r«Miii  eiptrlcnce  at  Ateuiidrii,  vbere 
tJw  Biu^lab  wtn  comtpelled  Iron  lime  lo  time  lo 
eease  ftrtng,  ia  allow  the  (mofto  from  their  gno*  to 
dear  airay  ;  aiitl  in  the  fiudiui,  whetK  Ibe  Bngllib 
were  blinded  by  llie  smoke,  under  wlikb  tlie  oiieiny 
crept  upon  ibcm.  On  ihe  ollii-t  hand,  It  U  iiatod  tliat 
'cocoa'  powder  (nuU  badly. 

With  piD[i<i«d«r,  •*  irliii  oil  ni^-biknlcnl  mixtarce, 
Ibe  unKomiiiy  M  the  product  dejwiidn  largely  upon 
the  tlioroiigbBOM  of  th«  incurponulon.  Tolvel  itiin- 
powd«r  for  thl*  man  Impi'itnni  comllttoo.  it  b  cui- 
tomary  lo  llnib  a  quvilily  u|h>o  a  plitte  ot  glau.  and 
to  riunine  llie  retidue;  but  thv  dMiquescenl  and  |wr- 
i^hibJe  rliarai.'l<.T  of  Ibrdeponll  iieccultatea  loitliedi- 
ate  riiunliiaiiuQ,  vbllc  long  and  tmiuiMit  uxperteuctt 
vltb  llic  Int  It  rHjuired  in  order  lo  viiable  one  lo 
draw  s  proper  onkIhiIou  from  llie  ubMirration.  CoL 
Cbabrier  liaa  propo»*d  Ibe  uie  of  paiwr,  cotored  blue 
by  atarab  and  potaMlun  lodhk,  upon  whlcb  lo  make 
Ibe  flaah.  the  color  beliid;  dUcliargcd  by  i  lie  comhui- 
Uon  of  Ibe  powder.  Tie  tctl-papen  of  Ibli  prntv^i, 
lumevpr.  are  alio  evaiivici-al.  and  Ibc  Iralnoil  muoi- 
ory  mail  be  mlicd  niuxi  in  rvai-biiig  a  decUIon.  The 
wrilei'  Iia*  rtcvntJy  piii|iuteil  Ibe  uae  of  n  paper  col- 
ored with  Turabull's  hliH:,  lucb  m  la  pmrluceil  In  Ibo 
■  bluF~prii>t  ■  pructTvi  of  pitotogrmpliy :  iliico  tlie  color 
of  tbli  paper  i*  ili>clia/|[*d  by  tlie  ««tii>ii  at  atiHi  al- 
kBllne  mJi*  a*  aiv  ruriued  In  the  cotnbuitiim  of  guit- 
powder.  For  kw.  Ilit  pappr  i*  dainiicnnd ;  ihc  ponder 
1*  placed  upon  It  In  ■  uniform  bi.-ap.  and  llirn  n&Uicd. 
Tlie  paprr  li  ri|io*p.|  lo  ihe  aciiiMi  at  ili«  Tt-*idi(e  for 
halt  a  mliiiue.  a«d  Ibeu  wailied  in  running  water. 


aj>d  dried.  TIi*  mult  la,  that,  wberever  a  globule 
baa  nwtcd.  the  eolor  i*  blracheil.  It  li  hclii-Ted  thai 
(heee  tpots  will  be  nuallrr  and  more  uoLfnrnily  dl>- 
irtbuiod  M  the  locorporailon  appMichM  caaipt«t«- 
nem,  provided  ibo  tuto  of  ihc  <lilT«reiit  Mmptai  t«l«d 
UoiberulHi  tlii*<at»e.  TliMe  teu-papen c«i)  be  pre- 
•ervml  witlioiit  change,  and  may  be  Hied  aa  ilandanb 
for  cDuiparlion,  or  furwaiiM  lu  axp*rta  for  exsinlna- 
tion.  CUAB.  E.  UuMtOE. 


XOTICBS  OP  ETHNOLOCIC  I'UBLICA- 
riONS. 

TirK  ellinology  vf  Uio  Kihlmo.  Imtter  called  Imiult 
pMplc,  b  to  na  ot  an  over-renewed  Ifiiereai,  noi  only 
Ml  nccoiuit  ot  the  n-ararchea  around  the  arvllc  poIe> 
In  Uie  turili«ruicc  of  which  tbia  race  Itaa  breii  emi* 
nenity  helpful,  but  alaa  for  di«  peeulUr  athaapapbh: 
poaltloB  of  (b»  peo|kle  among  tbe  oili«<r  Amevlcan 
naUona.  Dr.  Franz  llii«>  ba«  lUaeuaaod  itio  prevent 
M«u  of  tbe  Neiichlllik-B*klmo.  fln.t  aeon  by  Sir  Johu 
Itoaa  I  ia3&-a3),  and  PKonUy  vtoltad  by  Lieut.  Scbwau 
ka,  and  Ill<iatrai4w  hit  article  by  a  tofiogrspble  nupu* 
Another  article  ot  singular  Intereai,  by  Gdwnnl  B. 
Tyler,  doali  wiih  -Old  Scandinavian  clviliiaiiuo 
■nong  Uie  niwleni  eaklinw,"  will)  two  pbto.'  and 
coBtalaa  a  larica  amount  of  facta  tiew  to  ict<<iice. 
Bering'!  Strain,  cooaldeRd  u  llie  '  bridge '  between 
thn  two  contiuenia  and  beralapbem.  neceiMrily 
call*  Ihe  iLitenllon  of  nil  ethnotiigiHa  to  the  Irlbtn 
Inbsbllinc  l»Ui  tiika  of  it.  Tbe  ellinugrapbiu  r«l^ 
liana  ot  IbeM  aro  expounded  with  minute  care  by 
Prof.  G.  tierlniid  nf  ilie  Strsibnrg  uiilruralty,  in  a 
paper  Inacrilwd  "Zur  eibaograpbie  dee  iuaaenton 
nordoalent  von  A«i«i."  ■  The  iribea  on  the  Aaiaik 
aide  ftiv  deicribcd  fron  the  accoonta  glren  by  Um 
laleat  iravoHcn,  and  old  arrura  concerning  tbem  ars 
rafui*d. 

Rer.  J.  Owen  Doracy,  [ormcrly  inlatiDnair  amoug 
the  Ponkn  Indiana,  and  a  apeclaliai  in  ilie  study  of  all 
tribe*  and  langiugaaof  lltaUakoianfiinlly,  biu given 
a  Inctil  '  acoiunt  of  Ihe  war  cuatonu  of  the  Oaacu '  • 
na  Ibe  rmnlc  of  a  vtsll  to  Ibat  tribe,  mail*  In  IMS. 
Tbue  intcrcating  war  and  hunting  cusionai  are  dilety 
baud  u)Mm  iha  gontUe  or  loicn-clan  ayncm.  Tbe 
rulea  olMerved  In  CDCamping  and  other  military  acta 
were  niott  rigidly  and  nnaltervbly  enforoeil,  ymt- 
bafs  rooTc  so  than  unr  own  mllliary  regulation*,  aiul 
ibrougb  their  arclialc  formi  teallfy  to  a  Llgli  aiitlqully. 
f'nttoiDt  like  th^ao  may  be  iracad  among  uJI  the  war- 
like tribei  of  the  UiaaiMlppI  plaiu,eveD  at  the  iNreaent 
lime,  when  Ibey  are  liedgei)  in  within  the  Darrov 
Unit*  of  Indian  reiervatloiia.  NniBcraut  lllnatra- 
ilontracilllataaclcarvrundentamlliigof  thopnuttee* 
detcribed. 

Dr.  W.  J.  Uoffmau  preaenia  ut  a  "CompartMn  of 
Kahbno  plctograplit  wlili  tboao  i>f  other  Americftn 
abor1(iDfa."  *  Intrnpenlng  bb  anl«le  with  nnmeran* 

>  XiUkAf.  t—IUO:  rr^n.  Btrlta.  irilk  ttl 

•  ji^n.  ■■»>«)■.  (h<.,  laN,  aia. 

•  Ulltt^r.  ftirtWIt.  ir-tk.  Affffa,  iiiU.  »«. 

•  Amtr.  ■•at,l«M.  1U. 

•  Tnot.  aitUrofi.  ha  ITiiHt..  tl.  IB, 
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niuUTiUoni  uid  llntnililic  icnip*.  Another  pkper,' 
bjr  A.  S-  G«ucIieL,  dl*eut«e>  h\*  oihnoIoBlc  and  lln- 
gulsilc  obumtiDDii  muXe  aitiixig  tbe  SIiatluiiiabA 
IndlM*  uf  St.  Xuy't  pHriUi,  La. 

Ethnologic  rHulU  ot  a  vialt,  mado  in  188S,  to  two 
Iroqiioii  roicrvatlon*  In  Xow-Torti  tiinlc.ire  piibllnhod 
In  French  nnd  In  Dutch  bj  l>r.  EI.  ion  Kuti!,  who  In 
the  urn*  rMir  himIo  MBDiilulogh-al  nnd  oibur  r«- 
learchea  among  th«  IndUni  of  tho  »ouih-we>t  of  the 
Gohcd  St«t«*  ami  the  nortli-wott  of  Mexico,  lnclud> 
lag  tho  pnnlntula  o(  California 

Wooil'Cnrvlnin  of  th«  llaidn  and  otlier  trlbi-i  of  I1i« 
Dorlh-wm  coast  of  North  Ainctiia  are  Cf^urvi]  upon 
Ihlrti!eii  spktiilidly  colored  plalo,  wlUt  dcacriptive 
l«ttcrprc«a,  InnfolioToluninratliM'Anitrlkaanord* 
wuikiiiiio:  noiiMte  efg«btilBM  ethnoIofcEachcr  rvlMti.' 
Tb*  objMU  r«i>meiit«d  con»i>t  of  niuki  of  buoian 
and  Miiinal  •hnpe:  of  ImplcmcnU,  *nvb  ai  upooca, 
TtM»,  nlllca;  ot  Irougha,  Jiofil*,  liloli,  and  ntlipr 
wood-CATTlngs.  —  aft  of  wliich  aro  now  cxhlliito-l  In  the 
CoIlMtlon  of  t)i«  Berlin  royal  miiaeuni.  Tliia  folio 
WM  pabliihpj  bjr  Asbor  A  Co.,  In  Berlin,  under  the 
auspice*  of  the  dimrtlon  of  tho  vlhaolofflc  depart- 
ment In  tlieniiiwimi  in  lei83(  Dr.  Adolf  BasUuii);  uid 
an  Bngllsh  vdltion  irui  Uiiied  In  tlie  aame  ]r«ar. 

The  poliilcul  and  «id>t  condition  of  the  Llbcdan 
iMgroN,  an  ImmlRnitlon  from  North  AmaHca  Into 
wetun  Africa  la  (lEgcustvd  in  a  Ioti^  and  terjp  olabo- 
mio  arlielu  road  to  ihc  Geognphlail  ioclpiy  of  Berne, 
SwIlUTlaiid.'  The  capital  of  Dili  Ktliloplaii  rvpubltc 
is  Mnnroiln:  tho  popiilatlon  coiisitts  of  two  el«rmnnl* 
quite  dlHtlnd  from  each  other. —  the  alioilginal 
ntgroet  and  the  immlftratod  acttler*-  Klavsry  Is 
noralnallf  abollaheil  Iijr  tli«  contlltiition  of  the  re- 
public; liiit  a  ouhslltuto  hna  been  found  iii  the  so- 
called  '  hkisliulgi-en.'  «bo9«  only  toilet  cdiisUIb  In  a 
hanilki-rcbler  worn  about  tholr  tolnn.  The  Liberia 
eonitltution  proi'lalma  full  llbettj'  of  religion,  con- 
science, of  apsocb  «>id  presa,  and  gntultous  education 
of  chlMran:  and  one  of  the  mote  noticeable  para- 
graphs precludce  while  people  from  acqnlrins  ony 
nsd  etiate,  and  from  being  1nlru*li>d  wiili  any  public 
oOIce.  J.  Itlitlkofcr.  the  atiihvr  '^f  the  art]<:l«,  kIvm 
many  obanrvstiuns  and  personal  eiperienccs  from  Inn 
trarrlf  fn  the  interior  and  on  the  const  of  Liberia. 

An  i^icellent  etlino.archeoloKtciil  piibllcjillon  on 
Bavaria,  which  dewrvee  mure  than  a  pnstini;  notice. 
Is  publlabeil  under  tlie  title.  '  Beltrlkge  xur  aiithropot* 
Ogle  uod  ttrKMcbiehtc  DAyems.'  These  con  tHbu lions 
are  the  organ  of  tbs  Mnnlch  society  of  antbropoloicy, 
ethnology,  and  prehisiorlcs,  being  Issued  In  four  num- 
bers to  a  rotume  of  lexicon-octaroslM,  and  profusely 
lUuslnted.  Under  tlic  eillcorshtp  of  Job.  Knnke  and 
Vic  Rudlngor.  Ave Toluines  have  liecn  Iwuwliipl'i  the 
ptearnt  ynar.  Tlie  most  esienslre  and  difficult  topic 
now  onKTOMlng  the  atieotlon  of  tliat  sclenll6c  body  Is 
Uie  piiblicallon  of  the  areheologlc  map  of  Bavaria,  — 
»  bud  which  covers  an  ana  of  76,000  O  klliimciros, 
aikd  biu  been  in  lU  aiora  level  psrts  thoroitchly 
eiplorsd  by  archeologisu  for  remains  of  anti<inity. 
Of  Um  Bftcen  sheeu  of  tbe  mup,  fti-e  have  been 

■  n<aa«.  atUkrvp.  Mr.  Walt..  II.  p.  HI. 

■  Jalirtib.  f^tr.  ffitltA.  Mttm.  V.  Ik 


isnied  by  the  editor  In  ehargo,  Prof.  P.  OhbebU^er, 
who  uses  over  tweuty  oolorsd  sigii-marks  tot  the 
objects  discovered,  and  adds  a  siaUstical  ami  topo- 
graphic rcgittorof  the  Hndt.  The  occurrence  ot  all 
the  '  bocbHekor,'  a  rvlle  annlogons  (o  the  'garden- 
b«ds '  of  the  Amsrlcau  north-west,  has  been  repre- 
sented ott  a  separate  map  111  the  fifth  voltime:  they 
are  almost  entirely  llmite<l  to  the  toutbem  paris  ol 
Banrla,  extending  between  AngBborg  and  Salsburg. 


MENTAL  EFOLUrrOX  LV  AXlitALS. 

^nuaof  iiUdlignet.  By  Gkohok  3.  Komanxs. 
New  York,  AppUion,  I8S3.  (International  sci- 
entific series.)    498  p.    8". 

Afenial  nv^uiion  in  animali.  By  the  nm*.  N«w 
Yorb,  Applrton,  188f .     381  p.     S". 

1n'  the  wide  range  of  iat«rc«IJng  Tacts  col- 
lected and  [iiiblished  a  year  ago  in  'Animal 
ititellif^tice, '  Mr.  Rotaniies  laid  a  broad  CouDda- 
tiiin  Ibr  hiei  iireseiit  work.  *  ^te^(al  eroliitioo  In 
niiiuuils ; '  nnd  these  voltnnoH,  tve  And,  are  pre- 
liiuiiiury  to  a  rorthconiiitg  work  iii>oii  '  >lonlal 
cvoUilion  in  mnii.'  whicti  will  complete  tin.'  moat 
extensive  study  or  comparative  psycliologj-  eii-cr 
nltempteil.  Thie  snbje<:t  has  not  bitherto  re- 
ceived the  oomprchensire  trciitmcnt  which  iti 
Jm|>ortance  deserves.  Une  of  the  most  ribil 
questions  of  our  times  is  the  genetic  eonlimiily 
of  the  mind  u.t  wvli  as  lln,-  physicul  structure  of 
man  will)  ihiil  uf  Uio  loner  animals:  it  iiutrka 
llie  point  where  the  view.t  of  Darwin  and 
Wallace,  and  of  mnny  of  Uieir  followers,  di- 
ve rgV ;  and.wliatevcrourownopiniotiBinay  be, 
ire  mti«l  regnrd  litis  n»  the  crowning  probleiD 
of  imiiDfil  erolulioii  in  it«  hrntulcnl  wnw.  In 
tile  first  few  pages  of  t)ie«ie  two  works,  it  i* 
easy  to  <liseerii  tile  author's  pci^ounl  stand- 
point, nod  to  foresee  that  the  third  volume  will 
contain  au  elnhoration  of  the  psycliologj-  of  tho 
*  IX-nceiit  of  man.'  Reaening,  however,  a  coui- 
pleU  di«cuMtioii  of  the  final  (ineatlon  for  the 
laUr  work,  lie  earrics  us  hure  to  the  ttiimmll  of 
the  lower  animnl  scale,  ably  followiu)(  eveiy 
tine  of  incfuiry.  Although  not  a  profound 
thinker,  ^Ir.  Romanes  is  a  thorough  nnd  origi- 
nal inveslig.ttor  ;  and  his  ptevioii*  labors,  both 
In  biology  and  psychoiogj-.  'inalify  him  pociil- 
isrly  for  tliis  line  of  reseaieli.  ^Vhile  as  a  phi- 
losopher he  generally  follows  Hume.  Mill,  lliiin, 
an<l  S[)eiiccr.  his  position  as  a  ]>syclio1ogi8t  18 
often  very  iiidejiendenl.  As  a  follower  of  Dar- 
win, he  naturally  inc-liiiea  strongly  to  his  views 
on  many  i|Ui^tions:  atlribiitlng  to  tiaiuial  se- 
Icclton  almiint  unlimited  infliienee  iu  the  devel- 
opment of  instinct  und  inlelligcnev. 

Based  upon  the  generally  acctjtled  trulh  of 
the  evolution  theory,  below  the  Ltimnn  scnld 
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the  pUn  ur  th4>  work  ia,  Grat.  itio  collection  of 
■  rasi  Diitntier  of  aathvulic  ol>»crvntion8  upon 
the  lomr  aniinii]«  (ibU,  nilti  gcn«rnl  com- 
menis,  occnjneii  the  whol«  of  the  voliiiue  upon 
*  Aolnul  liiU-lligVDcc');  M>coni1.  aclosc  nonlvsla 
of  tJw  (esU  ormin<l,iU  physical  )>flsis,aii<I  tbe 
nieans  >rc  bsve  of  (li-'teiiii tiling  U^  ]>r<.ii«tii'i? ; 
ihlrti,  an  cxntninalion  of  ibe  nieiiinl  riicullics, 
uicti  Its  roiisfiouaaeas,  MeoMiliun  and  (x-rccp- 
UoD,  instinct  and  r»i»on,  in  llivir  hrgbi-r  and 
lowfr  manifosUlionii ;  foiitlb,  tin-  n|>]>liciition 
of  adual  obHiTvulions  to  the  dclcnninnlion  of 
Ui«  viiriutis  li;vcts  in  the  animal  M:alc  at  which 
lh«M  ]jlieDOn)Cna  of  (.'onBcioui^ntKa,  aeneation. 
and  so  on,  nppe.ir  ;  finidk,  a  fiiU  diai-us^iou  of 
tbe  nrotilcin  orin«liiii.-t.  as  sming  iinntllol  ntitli 
ifilvlligcnco.  Tb«  chief  merits,  iw  w<-ll  an  tliv 
!(perialand  altnoKt  ii»itiTin<^tnitiil>li!  ditKciiltic« 
of  Mr.  Roinanea'  work,  nn-  hkI  with  in  Ihcso 
la«t  two  wctJona.  In  the  aociiiniilntionof  well- 
oscertaiiifl  facts,  he  hns  stnrtc<t  in  a  sound 
scioniific  nwthod :  the  int«ri*i^''^^>o"  of  these 
fkcta  is  a  nio«t  delicate  ta^k. 

lb  a  certain  act  prompted  b^'  liiatinct.  or  i»> 
t«llt|ten<T  ?  Do«a  It  indicate  oouNcioiia  elioice, 
or  mi-roij-  the  responM  of  rellcx  nclioii  to  a 
Certain  stimidua?  I>o<>n  it  indiatic  n  knowl- 
e<lg»'  of  the  relation  of  means  to  end?  These 
ar«  snbUe  jinitilfms  nil  along  the  line  fhom  the 
anthropoid  apo  to  the  Amoeba:  their  Inler- 
prelalioii  by  the  two  acbools  of  pAvcliologists 
la  ofU'n  direcllv  contmdiclory.  vol  u|K>n  this 
the  wliole  argument  iiiuM  ronl.  Tin-  dilTieuI- 
liK  increase  as  wc  dvoi-cnd  th<.'  scale,  'Hie 
Blinds  of  others  van  only  lie  known  as  ideal 
projectioiM  of  Oiir  own  mental  states.  Here 
arisea  the  dofibt,  in  applying  our  criteria  of 
mitid  to  pnrliciibir  ensi's.  whicli  Increases  aa 
wi-  rpwde  from  minds  like  our  own  to  lhoa« 
IcM  so.  passing  into  a  gradual  serica  to  not- 
minds. 

The  observations  Id  the  first  roliintc  under 
consideration  relate  to  mciiibcrs  of  all  the 
larger  divisions  of  tl>c  animal  kingdom.  Their 
nninber  and  variety  aro  surprising;  and,  al- 
though Uie  author  lias  carcnilly  endeavored  to 
exclude  all  tlKmc  in  the  least  dcifree  doiibind. 
many  of  Ibcm  will  spiwar  increiliblc  to  peraons 
unfamiliar  with  this  class  of  Uleralnre.  These 
BOecdoles  form  a  Bn{>eib  Qeld  for  induclion  ; 
y«t  many  of  them  arc  marred  for  scientific 
parposcs  l>y  tbe  liaaty  coocltislons  of  tbe  ob- 
Bcrvcrs,  wbieti  are  appcodeil.  I»  tbo  cloning 
chapter  u]m>u  inoiikevA.  Uit-rv  is  a  novel  diary 
of  the  babitd  of  a  Innwu  capneliin,  which  wai 
written  for  two  mouttia  by  .^liss  Komnne«. 

In  the  Moooil  \'otumc,  before  sevking  to 
determine  the  levels  at  whicli  wo  moot  the  lower 


aiul  higher  menial  ]kheiiomena.  the  author  triea 
to  show  very  clearly  hla  own  conception  of 
mind,  and  by  what  meaiia  we  can  legitimately 
infer  Ita  presence  In  an  animal.  "The  dls- 
tlncUve  element  of  mind."  be  mys,  "  la  con- 
sclousne**,  nikl  the  tci>t  of  conti-ioiunesft  la  tlie 
|>ower  of  choice."  The  Ainction  of  wh-ctive 
discrimination  nitli  tli«  oompU-meiilar;'  power 
of  adaptive  rcsjwnse  is  regarded  ils  the  root- 
principle  of  mind  ;  and  it  is  found  only  in 
agents  which  are  capable  of  feeling.  Tbcsa 
root- principles  of  feeling  nnil  choice  may  bo 
traced  down  into  tbo  vegetable  kingdom,  where, 
for  example,  we  find  an  inaeetivorona  |>tant 
rejecting  a  bit  of  gUi&s,  but  feeling  and  closing 
upon  a  Uy.  To  tbe  objection  that  plants  are 
not  in  any  proper  sense  cjipnblc  of  feeling,  the 
author  iillows  Uial  at  the  liottuiu  of  the  Kcnic 
the  lorniK  Imvc  lost  all  tbcir  original  lucaniiig ; 
yet  llic  apparent  abuse  of  tvroM  wrvcs  well  to 
emphaeixe  the  fact  of  the  gradual  dawn  of  thesfi 
powers.  The  great  streas  of  Mr.  Romanes* 
argument,  as  a  consistent  evoliitionisl,  is  the 
universal  gradation  which  we  llnd  thro4igboiit 
the  scale,  whidi  he  strictly  maintains  Is  one  of 
deyrte  only,  iilthough  ii  ma}'  appear  to  be  one 
of  ki/ul.  ^Vilh  tlii.i  principle  of  gradation 
constantly  in  mind,  the  reader  will  be  Icaa  sur* 
priscil  at  some  of  the  autlior's  conclusions. 

We  see  feeling  and  choice  acquiring  the 
semblance  of  their  higher  meaning  among  tho 
eoeleiite rales.  In  the  Medusae  for  esample. 
where  we  lirat  find  definite  aeo*e-orgaii8.  In 
thia  group,  accordingly,  I'olluwing  S]>encer.  the 
author  discovers  *  the  raw  mateiial  of  con- 
■ciousness.'  flere  arises  another  difUoulty 
in  dielinguiahing  between  the  inrnlal  choice  of 
eonsciouanase,  and  the  appareni.  but  not  real 
mental  choico  of  retlvx  action ;  and  the  only 
distinction  that  can  be  drawn  coiiaista  in  ilie 
latter  "depending  on  inherited  meclianisnu 
within  tbe  nenous  sj'stom,  being  so  construclol 
as  to  effect  partievtar  adaptive  moretncnts  in 
response  to  parltCHlar  stimulations,  while  tho 
former  are  independent  of  any  such  inherited 
atljualmenta."  Itellex  choice  is  habitual  and 
invariable:  mental  choice  decider  lietweenooe 
oftwo  alternati\-ea.  in  case  of  new  experience. 
Sensation  ia  feeling  arousiNl  by  a  stiiuulua.  and 
always  atlendeil  by  coiisc-iousness ;  and,  to- 
gether with  tho  Hue  of  coiiscioiu  choice,  we 
meet  Ibe  dawn  of  inlelligfiK-e,  or  mind  as  we 

{generally  understand  it.  Docs  tlu--  organism 
earn  by  its  own  itidivitlnal  as  ili«tingiii»lKtl 
from  Its  race  experience!'  If  it  docs  so.  ita 
mind  U  placed  beyond  tbe  area  of  merel; 
re  Hex  action. 

Ila^-ing  ailvanoed  Uius  fhr,  the  author  (list 
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divcovers  mcnion>'  of  n  lovf  order  nmong  the 
|{astro|K>ils ;  cxficriini-iitH  with  the  echino- 
lieruu  niiil  tiiglin-vnistaccans  bsviug,  up  lo  this 
time,  given  rather  negsUve  results.  The  latter 
fiict  U  tli«  more  aurprUiii);;  bet-auji*  anioofi; 
•oino  of  iho  terrestrial  arthropods  —  the  aula. 
bec«.  ami  traspa  —  this  faculty  Is  so  woii(ternilly 
dtt\'<'lope(i.  Memory  of  th<!  higher  kind,  which 
<1cp4,>04ls  upon  the  utaoriiition  of  idenn  tiy 
aimilflrity,  la  met  with  iimoiig  the  fisli  and 
batrachlaoB.  Thi*  iiii-olvvtt  another  faciiliy; 
nami-'ly.  [nrcc^ption.  Oiffcriiig  from  Spencer 
ill  inaiiy  pitrtKiihirs,  and  showing  less  con- 
fldeiiL*  in  liim»«If  as  to  the  rise  of  ijorfcption 
tbnu  at  iillier  point)),  the  author  in  general 
rC';iai''lN  it  HS  the  faculiy  of  cognition,  oiul  Kuds 
clear  evidentc  of  it  among  the  Insects,  reach- 
ing the  general  conclusion  that  i«flex  action 
«nd  perception  advance  together.  Imagination 
is  minted  to  rise  Bleji  by  step  wttli  memory 
Jind  ;>crL'eplion  among  the  molliialcs.  iuAect.s. 
Spidoi-s,  efiislaeeaii^  :  and  the  doiihting  reiulor 
is refcin-d  to  tlie  actual  olitcrvationt in  '  A tiiiiial 
intelligeuce  '  which  xuxtuin  Uir»c  OODclusions. 
As  to  tlie  more  eomjilex  nienlnl  powers,  pro- 
ceedioK  in  the  Mine  line  of  argument,  the 
author  dint^vcrrc  reaaon,  with  a  knowledge  of 
the  relation  litHwcvn  menns  and  end.  among 
the  bees  and  wasps;  in  this  order  he  alao 
observes  eoroaniiiicntion  of  iiieaa  :  nndi'mtand- 
ing  of  words,  and  dit-aming.  are  found  nniong 
the  bi«t&:  tools  ai*  inlelligenily  uswl  by 
monkeys  and  eli-plmnis;  an  indelinitc  wenxc 
of  morality  i^  ^leen  aniong  dogs  and  anthro- 
])oid  aiies.  The  disLiiKMon  of  cou^cienw,  voli- 
tion, and  aliTitr.'Klion,  is  reservetl  for  the  last 
volume.  The  various  nppi'oximnte  levels  at 
which  the  aigns  of  the  emotions,  the  will,  and 
the  iotctlect  apgwar,  are  presented  in  n  large 
diagram,  in  which  the  faciiliies  branching  out 
from  a  single  stem,  neurllity.  are  seen  in  a 
condensed  view  of  the  entli-e  Byntem. 

Fully  one-balf  of  '  Mental  eroluiiou  in  ani- 
mals '  is  devoteil  to  t)iv  sul)Jeel  of  instinct ;  and 
wit  Is  t [billed  ivith  the nlinostfu1m-.ssand[.'tenr- 
ness.  with  a  cTiti<.'ul  diMcusaion  of  the  theories 
of  difl'erent  writers,  it  forms  an  invaluahie  nml 
standard  contribution  to  this  much  mooted 
Bubjeci.  In  general,  supporting  the  theory  of 
Darwin  in  opposition  to  the  contradictory 
Niew*  of  Lewes  and  Spencer,'  it  Is  shown  llial 
tie  origin  of  instincts  may  be  cillier  primary 
or  secondary ;  that  is  to  say,  — 

"  loillacts  may  arise  eitlier  by  naiiiml  ••lecllaB 
flxlit);  oti   piiriwMlM*  hsblu  which  oluiDce  lo  be 

■  la  lilt  I'rtirelpin  ef  pafvtuilan.  TbI*  irark  *«•  wriiirn 
WRii*  llx  luibttcMloB  or  lb*  UiWiD  «l  ipi^n.  Mr.  Siwneiir 
■ov  •4iB)u  tlH  wide  Induono*  el  uiiunl  mIccUod. 


Firofitabley  so  convnrtlns  these  hsbLla  into  Instinct* 
prSmsrj),  wltlimit  liitnillgenM  ever  being  coneemed 
hi  tbo  prodiu;  or  bj  hnhlta  orlglnalljr  Intelligent  b^ 
Gondng  by  rupotltl'in  sutomatle  |«eoondar]r). 

While  either  of  these  causes  may  work  alone, 
j'el  frequently  in  co-operation  they  evolve  in- 
stinct more  rapidly  by  blended  origin.  In- 
stiiiGl  in  accordingly  defined  as  "  reflex  action 
into  which  there  la  imported  the  clement  of  con- 
scion  uncss ;  "  and  thf  |io[nt  is  ably  suslatDed. 
Uial  .Spencer's  derivation  of  instinctive  fKHn 
rellex  iicli<>n«  morelv.  is  inadeipuite  for  the 
higher  animals,  nhife  Lewea's  theory  of  the 
■  intelligence  "  origin  is  inaderpiate  t"  esplnin 
the  iTistincts  of  the  lower  anim.'iU.  Darwin's 
essay  on  instinct,  part  of  which  only  api>eai%d 
in  the  'Origin  of  species,'  is  published  us  an 
ap])cndlx  to  this  volume.  The  nullior  ac- 
knonledges  his  indebtedness  to  this,  iie  well  as 
to  many  manuscri|it  notes  left  him  by  the  great 
nnturalieit. 

.\n  outline  has  been  j^ven  of  these  unusually 
interesting  works  ;  and  there  is  little  npace  left 
for  exlendeil  criticiKni,  although  at  many  imlnta 
it  is  richly  deatrr^ed.  We  find,  anmng  other 
defects,  liiBt  the  candor  of  the  author's  preface 
is  not  sustained  throughout.  He  dischums  the 
discussion  of  all  philosophical  questions,  su(^ 
u  tlic  cniisal  relations  between  min«l  and 
matter.  a»  apnit  from  the  objects  of  the  book  ; 
yet.  at  several  rtmah  places  where  he  feels  called 
ni>on  to  explain  the  origin  of  facnitioa.  he  does 
it  in  termn  <if  nerve  llbrt-s  and  cells.  For  ex- 
ample :  ill  the  origin  of  I'DnAcionsness  we  liiid 
him  groping  afU-r  Spencer,  and,  with  some 
hesitation,  dcririiig  this  faculty  from  'gan- 
glionic IViction ; '  while  at  another  turn  he 
levei'Bos  the  causal  relation,  since  it  is  con- 
venient todoso.  and  suggests  a  psychical  caiisb 
for  some  material  change.  Discussing  th* 
origin  of  nerve-flbres,  he  again  quotes  Spencer ; 
although  Balfour,  in  his  addrvsa  before  the 
llrltUb  aMsociation  in  IBSO.  gave  the  whole 
weight  of  hilt  authority  against  Spencer's  tbeo- 
relieal  views.  The  nccounts  given  of  the  evo- 
lution of  the  f<i«l  germs  of  mind  and  nerves 
are  necessarily  obscure  -ind  nssailahle.  It  is 
true  that  pure  speculation  is  nnavoitlable  in 
such  an  intangible  sphere  of  inquiry  ;  bnl  the 
intrinsic  merits  of  the  orgumeut  are  'limmcd, 
and  we  believe  the  truth  is  delayed,  when  the 
reader  is  so  often  lett  in  doubt  as  to  where  the 
aulhor'a  observallou  ceases  and  his  imagination 
begins.  As  before  slated,  It  Is  not  the  facts 
of  actual  ot»ervulton  brought  forward,  but  t)ie 
chnnicler  of  the  InferenecA  whldi  are  drawn 
from  thcs<'  fact*,  wtiich  will  arouse  con  trove  raj. 

The  Ameiic.in  edition  of  '  Mental  evolution  ' 
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Is  »  carelvss  |>iililicaUon.  Buldu  numerous 
trpoftniplilcul  errors.  iIhim  trho  Trent  uiirorlu- 
Date  enough  to  purduiM  an  earlv  co\n'  fouml 
two  Imiwriant  i^iagnuDN  omitUil,  one  n't  irhicli 
U  kbaolutely  es»cnt)Bl  to  Uic  iindurslMMling  or 
Ifae  oonlcxt. 


■ 
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FISKB'S  ELECTRICITY. 

Eltftrieitg  in  lieor^  tmd  praetiee ;  or,  (Ac  etrmtnlt  t{f 
tUfirieat  tnmrrriaa.  By  B.  A.  Fi[<NE.  New 
Ywk.  Con  NortronJ,  1883.    270  jv    S". 

TitAT  tbe  work  of  Lieut.  Fiske  m«ets  in 
aooie  degree  a  want  Telt  bv  a  Gonsld«nil>lc  Dum- 
ber of  persona,  is  aullieicutly  shown  b^'  Uie  fact 
that  It  bus  already  ruached  a  tlilrd  edillou ; 
but  wc  mual  nevcrtlicleas  confeits  to  a  fi;«Iiii|[ 
of  wrions  diitaiipotntinoDt  on  reuding  it.  The 
exprctation*  raist-d  by  thv  tillc  nrv  linrdly  jin- 
til]<-d  by  the  content* :  since  tlic  ttitcus^ions  of 
theoretical  points  are  very  brief  and  tiniMlis* 
flkctori-,  while  the  portion  {routing  of  clcelrical 
engineering  proper  ia  §oniewtiat  Undigested. 
Jo  fact,  there  is  a  certain  *  scrsppiness '  about 
the  work  a>«  a  whole,  wbiob  Is  a])i)arenlly  due 
to  over-hasic  In  preparation. 

Tlie  tint  live  chapters,  occupying  about  one- 
fourlb  of  the  Ijonk,  arc  ejurt-incly  clomentary, 
and  cnntflin  little  that  will  not  be  fuunil  more 
fblly  stated  in  almost  any  work  on  electricity, 
while  occasiona]  loose  statements  al«o  occur. 
Tbns.  io  the  diapt«r  devote<i  to  work  and 
potential,  the  writer  seent  to  overlook  the 
exactness  iotroduood  into  scieutiflc  measui'c- 
ments  when  Gauss  ffrst  proposed  an  absolute 
srstein  of  mtm*  and  force  measurement.  Im- 
mt<Iiatcly  niter  tin-  dilinition  of  tbe  foot-pound, 
wc  find  the  following  ittateinent:  "This  tinit 
is,  however,  too  largo  for  iiicu.-'urii^  with  cou- 
reniencv  in  n>nnycMc«:  nnd  for  this  reason 
a  much  smaller  one  has  l>ccn  invented,  call») 
tbe  •erg."'  The  only  definition  given  of  the 
dyne  is  "an  extremely  minute  weight,  being 
aboat  ,((  of  a  gramme."  Other  cx.^mplee  are 
to  bo  seen  in  the  table  on  p.  ^14. 

Sdcli  laxity  of  expression,  although  it  may 
secni  to  simplify  Uie  subject,  cannot  fall  to  prove 
confiialng  OS  soon  om  Uie  reader  ically  bcslns 
to  study  Ibc  matter.  Slinihu-  want  of  onre  in 
exprvsaion  wjll  trouble  the  student  while  read- 
ing certain  parts  of  tlie  chapter  on  the  laws  of 
currents.  From  the  etatementa  on  p.  t!U,  re* 
garding  the  arrangement  of  liattery-ci-lls,  tlie 
reader  migtit  erroneously  infer  ttiat  liigh  internal 
reaisUoee  in  a  ecll  is  in  itself  advantageous  in 
iD<Teasiug  the  strength  of  the  ourn>nt  given  by 
■  battery. 


Considering  tlie  |iortion  of  the  work  deroUd 
to  the  applications  uf  electricity,  we  lind  a 
great  inefjuality  in  tlie  space  devote*!  to  im- 
portant matters.  Tbc!'ulij<Ttorelectro-nielal- 
lurg;>'  is  allowol  litit  n  single  page,  and  ibe 
extensive  use  of  dynamo-ioacliinca  in  the  elec- 
trical deposition  of  molals  is  not  discussM)  at 
all.  Of  the  ten  pages  given  to  storsge-l>at- 
teries,  Ave  are  filled  with  a  mere  statement  of 
the  claims  of  certain  recent  patents,  without 
any  iuformatiOD  regarding  their  value.  On 
tbe  other  band,  neither  the  chemistry  of  the 
lead*I>attery  nor  Uu-  spi'cial  ndvuntii^es  and 
disadvantages  of  tbe  Moragc-battery  are  con- 
sidered. 'r>i<!  chapti-r  on  Ihenno-elcciric  bat- 
tericM  eonlflins  mi  allusion  to  any  forni  of 
tliernto-battcry  whose  use  tit  tbe  nrtx  hiis  been 
attempted  ;  and  there  is  twtevcn  a  mention  of 
tlie  names  of  Farmer,  Noc,  or  Clnmond.  In- 
steotl  of  tliis,  five  pages  of  patent  claims  arc 
given,  several  of  which  arc  not,  in  fact,  for 
thermo-electric  batteries  projwr. 

Tbe  remainder  of  tlic  work  deserves  some- 
what  more  praise.  The  chapter  on  eleetrloal 
measure  I  lien  t  contains  a  description  of  the 
earlier  forms  of  ani|i£re-uicter  and  volt-meter 
of  Deprez  and  Ayrioii  und  I\-rr^'.  There  in  no 
rcfcrencv  to  Sir  Williaui  Tbumson's  current 
and  poteulisl  galv»noinctcn(.  Under  teleg- 
raphy we  find  the  bridge  duplex  method 
described,  but  the  dilfereulial  nictliod  is  not 
allu<ied  to.  Tbe  principles  of  the  (|iiadniplox, 
as  well  as  those  of  the  haimonic  telegraph, 
are,  however,  explained.  I'hv  chapter  on  tbe 
telephone  is  interesting.  It  is  unfortunate 
that  not  even  a  iiaasing  mention  is  made  of  the 
Itlake  trunsmitter :  while  the  rarely  u»ed  trans- 
mitter of  l-Ali«ou,  Slid  his  ingenious  Imtanpnic- 
tical  electro- motograph  receiver,  are  described 
at  some  length.  Tbe  following  chapter*  on 
electric  lighting,  dynamo. mochincs,  etc.,  arc, 
00  the  whole,  the  best  in  the  l)Ook.  The  prin- 
ciple of  the  differential  arc-lamp  is  oxplaiucil, 
and  brief  desciiptions  are  given  of  most  of 
the  leading  types  of  dynamo- machines.  Tbe 
closing  diapter  on  electric  railways  contains, 
itmoijg  other  umttcrs,  an  account  of  tbe  system 
of  Field  and  Kdlson. 

InjUKtiet:  tothe  work  under  review,  wc  ought 
to  Miy  that  many  of  Iho  faults  wbidi  we  have 
critiviscil  have  their  origin  in  titc  fact  that  our 
nutiior  has  attempted  the  im|)0SMbte  feat  of 
discussing  the  theory  ami  practice  of  electrical 
engineering  in  a  work  of  only  two  hiindrci)  and 
sixty-Ore  |>ngcs.  As  a  oonseijueocc,  neither 
thcoT)'  Dor  practice  is  described  at  sufllcient 
length  to  meet  the  wants  of  the  reader.  More- 
over, we  are  Snnly  of  the  opinion  that  any  one 
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wiahin?  to  andersUad  the  a{>]>licntioDS  of  clce- 
tr!cit,v  must  first  acquire  a  (borough  kuowlcdge 
of  the  theory.  Having  sciurcd  lliis.  he  will  find 
no  trouble  iti  rcudiug  any  works  ilovoled  to  th« 
practice  or  electrical  eugiueering. 


AMEBIC  AS  COASTER'S  NAUTICAL 
ALMANAC. 

Th*  Amtriatn  eemler'a  nautiral  almanac  fiir  Ihe  ytar 
1SS4-  Publishi-d  by  nulhorily  <)f  tbi.'  secpelory 
oE  the  nkvy.  W&*liiiigton,  JSurtao  of  naBigatian, 
ISM.     l&dp.     8«. 

It  has  loDg  fit^ii  ciirtoinnrv  for  the  |>rincipiil 
dealers  in  chroiioiiK'tcrs.  hydrogrniibic  cbnrts, 
und  iiavii;atioit  supplies  gciicmlly  Ihrougbout 
the  courilrr,  to  puhUsh  snnually.  in  cheap 
pam|>hl«t  form.  ccrUiii  of  the  fiindameatal 
dkta  required  in  the  uaWgalion  of  ships,  and 
compiled  lurjiely  from  the  pubUcAtiou^  of  the 
'  Nniiticnl  nliuaiiac '  utfice.  Such  stiiall  prints 
have  I'ominhidy  In-en  dispoMMl  of  for  a  few 
cents  per  copy,  ur  ^wta  stray  to  masters  of 
vessels,  m  the  tiihiifar  diiln  were  so  !>enit4.'n!il 
among  adrcrtistineiits  of  the  irarea  of  Hicms 
deftlen  at  to  render  tti<-ir  distribution  ■  mnttvr 
of  iotereat  to  the  piililislicre. 

Tlie  receut  action  of  the  sn|ierinteudeiit  of 
tli«  *  Nautical  almauac '  office,  in  Iwipnning  the 
r^ullu-  issue  of  the  ■  Aroerieao  coaster's  nau- 
tical almunac,'  will.  It  is  to  be  hoped,  put  au 
end  to  l\i\*  nnautliorixuil  extraction  from  die 
publication*  of  the  scietilific  uillees  of  thi^  gov- 
ernment: for  the  ni-'w  nnuunl  will  (<ontnin.  in 
a  eonipuct  anil  convenient  furm,  tbe  upbi^ineral 
data  of  every  sort  required  by  mivignlors 
aloug  the  American  Atlantic  coa«l,  niul  i« 
Issued  under  the  offlciat  aanction  of  the  set*- 
iviary  of  the  na*  y.  The  '  CoasU-r's  almanac ' 
is  made  up  fWiin  data  alrcn<)y  in  goo<I  part 
acocsaible  to  navigatora  in  one  Torui  or  an- 
ollier.  but  which  are  now.  for  the  llrei  lime, 
brought  together  into  a  single  ^rnall  vol- 
ume, obtainable  with  little  trouble  and  ex- 
pense. 

Wc  liavc  Grat  the  elcmeuta  pertninliig  to  the 
position,  motion,  ant)  apjiarent  ina^uitudu  of 
the  3im.  together  with  the  ccpiation  of  time,  — 
all  given  for  (irccnwich  noon,  a*  in  the  lar- 
ger annu.-tis  of  the  same  oltlcc.  l-'olloning  are 
the  time*  of  the  moon*»  plia«cs,  —  when-,  by 
tlic  way,  the  meridian  is  omitted,  and  a  doiibt 
i»  likely  to  arise  whether  they  may  not  be  ap- 
plicable to  some  meridiiin  other  than  (.irecn- 
vricb.  —  underneath  which  we  find  ibe  sidereal 
time  of  mvan  nooti,  aud  blank  coUimas  left  for 
tfao   narigator  to  enter  with  every  day   the 


necessary  data  regarding  his  chronometer,  and 
the  latitude  and  longitude  of  hJs  ressrl  at 
noon.  The  next  succeeding  pages  contain  the 
positions  of  a  hundi'ed  and  OHy  fixed  stars  for 
the  hf^nriiiig  of  the  year,  followed  by  a  table 
for  finding  the  IntiliKie  by  an  obterx'ed  altitude 
of  Pohiris,  and  a  Inblo  for  converting  solar  into 
iddcreal  liinr.  A  matter  of  aomc  account  Is 
the  omission  from  tliis  portion  of  tlie '  ('oaater's 
almanac'  of  all  data  regsnling  ibc  planets. 
A  half-dozen  mUlilional  pages  would  have  suf- 
ficed to  give  the  jHwiliuns  of  ihn  four  bright 
planets  ortHnarily  employed  by  navigatora, 
with  precision  enough  to  make  them  quite  Mi 
uaeAtl  as  the  Uat  of  star-positions. 

The  astronomico-nautiial  <Iata  occupy  near- 
ly forty  pages,  or  about  one-fourth  of  the  en- 
tire book.  Follow  iiig  are  Iwent.v  pages  of  tidal 
datu.  compiled  from  Uie  oomplete  tide-tables 
published  by  tbe  olltcc  of  the  coast  and  geodet- 
ic stir%-ey.  'Hie  approximnti-  predicted  times 
of  )iij[h  water  at  the  priudjial  ])orln  on  the 
Allaniic  oOflKt  of  the  UniU^d  NtalcJi  are  given 
for  every  day  of  the  year;  while,  for  inter- 
mediate ports,  tables  of  tidal  constants  arc 
added.  The  times  of  high  water  arc  rcdnccil 
to  the  slaudards  of  the  eastern  and  centml 
meridians,  resijcotively  five  hours  and  six 
hours  slow  of  (Greenwich  time. 

We  have  next  a  very  ••omprehensive  list  of 
more  than  five  hundred  ligbtbouacs,  lijihled 
beacons,  and  lloalinK  lighla,  on  ihe  Atlantic 
anil  f!uir  (MiLitB  of  the  Uuit<-d  States,  occu- 
pying tliirty-live  double  pagrs.  and  giving 
the  name,  location,  cliaracteristic,  and  onler 
of  each  light ;  aUo  the  geographical  ]K>*i- 
tion.  height  above  tlie  sea-level,  mnximuni 
distance  at  which  visible,  the  color  and  pecuU 
iarity  of  the  lighthouse  or  vessel,  and  the  char- 
acter of  the  accompanying  fog-sigoal.  This 
is  followed  by  a  ten-page  list  of  lights  tn 
the  West-India  Islands,  and  on  the  lidjaeent 
coasts,  the  coast  of  Uraxil.  etc.,  to  the  Ma- 
gellan Straits,  almllar  data  being  likewise 
given  for  these  lights.  The 'Coaster's  alma- 
nac '  concludes  with  nautical  directions  for 
manoeuvring  In,  anil  uvoiiliog  the  centre  of, 
cyclones  in  the  North  Atlantic;  the  twenty- 
six  articles  of  the  revised  international  regida- 
tioDs  for  prp\-cuting  collisions  at  sea  ;  general 
information  rcg.inting  life-saving  slntions.  with 
instructions  to  facililatc  the  shipwrecked  mar- 
iner in  receiving  the  assistance  of  these  sta- 
tions; and,  finally,  ilescriptions  and  explana- 
tions of  the  signals  dis]>layed  by  the  army 
signal -service  as  caiitJonaiy  against  B|>])mach- 
ing  storm,  severe  winds,  uiid  rough  weather 
generally. 


Jin.T  (.  1884.] 

* 

The  n«w  alDumnc  bears  In  cv«rj'  inn  Uie 
tDBrfcs  of  prc|>aration  witli  a  i^nsiiliTau^  rvgttnl 
for  tho  vtJinLi  or  tlint  c'loM  of  uicii  likt'W  to  n%e 
it :  anil  iIk-  mnk^up  of  iU  conU'nln  lian  «vi< 
ttrntlj  liM-ti  in  Urge  part  suggvstnl  l>y.  or 
an<)i<r  the  dirc-clion  of,  sumc  odifcr  ftilly  ac- 
quMiil<il  iritfa  the  roiitiiio  ami  nercssitie«  of 
practical  nari){!ilioti ;  and  subsequent  )MU68 
may  tie  expected  to  oonlsin  many  adilitional 
iniprovemeuts.  Tbo' Conaler'aalriuiiiac  '  U  not 
louuded  to  replace  the  ■  Ainericim  Dautl<-al 
nlmanat-.'  or  uavieator'H  eiiiiioii  of  ihe  litrgi? 
■  Ephetoerls,'  irbidi  Iiuh  lievii  i^ueil  l>y  tJiis 
oflicv  forea<^  yuarsincv  iH'iA,  aixl  will  be  con- 
tinued a»  bcretofore. 
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MKTAlLUnQYOP  PRIMITIVE  NATIONS. 

DU  nuMlU  M  dm  itatunilten;  mil  beriictiiehligting 
prMitloritclur  ivrAiUnUw.  Von  R.  AXDRIK. 
Uipaig.  P*ii  If  Co,  186«.  10+169  )<-,  h7 
iUiuir.    8°. 

Ix  oitr  opodi  tbc  priroiUw  ntattin  of  Mvuge 
nations  rapkllj-  iti«npp<-ars,  am)  the  nianufau- 
tiire  of  tfae  last  tools  rccnlllttif  Ihr  Ntom^  ago 
will  soon  be  ahandoadl.  The  riivtorin  of 
Kew  Kiiglnud  nlretuly  furnish  »i>t-tite<'l  lonui- 
iwks  to  our  ncateni  lixlians.  and  the  Cen- 
ll-African  n^Ki^  aliools  lli«  hippopotamus 
hud  elephant  niLli  a  breech* loader  of  ibo  nKMt 
i-rcnt  iialli-ni.  FaiMN  like  theau  arc  a  9uQ]- 
Pcicnt  ir4trnin^  to  the  vtbnologiitt  for  collecting 
note  irhatcTcr  can  hn  brought  to  postvrily  from 
th«  implentcnt*  and  rude  nucbinery  of  the 
~Direr  racea  of  mnnkind.  To  aid  this  purpoar, 
rAndrec  has  undertaken  to  illustrittc  uno  bnuKfa 
of  i-thiioloipc  rcAcarch,  mctalliirg)',  and  to  show 
tbi-  osteut  of  our  present  knovflodge  ooncvrn- 
ing  ita  practice  among  the  abi>ve  rat-es. 

fits  lenrnc^d  treatise  excbidea  tbe  ETiropean 
and  Si-niitii.'  nations,  of  wblcli  the  meUillurgy 
is  «illim-nUy  known,  and  hiul,  except  irittiin 
Ibe  UKMt  i«<:t?nt  time*,  but  littk-  direct  influ- 
cnce  uiion  Unit  of  ptimltivo  natfonei.  The 
moflt  ini|wrtant  mt-'talit  to  be  oonsid^'n-d  were 
li  copper,  tin,  anil  bronze.  The  FVypttans 
the  enrlim  pcriml  vron^  no|tiaiiit>-d  witli 
|>rouE«  and  iron;  bni  the  mannfacture  of  iron 
9la  by  tlic  Central>Arric9in«  nas  an  inrention 
of  lUelr  own.  and  not  borruiri.'d  from  K|;ypt. 
It  llr^l  developed  in  nortb-caslorn  or  in  Cen- 
tral Africa,  and  IVorn  there  mwst  have  reached 
MUtbcru  Afl'icu,  aa  Andree  lielievcs.  Iron 
looU  followtil  i  in  mediately  upon  atone  tools. 
Incfl  copper  la  limited  to  a  few  portions  of 
bat  ooDtioout  ouly.  Tliu  Kasl  ludic!)  hod 
'a  stoue  period   for  thomii^lvi'-t ;   and  uetuls. 


cxcfjit  tla,  do  not  aocm  to  linrc  b«en  im- 
[iart«sl  tlii^rv.  Copiwr  in  ublain4-d  by  very 
archaic  metliods.  It  cannot  be  decided  which 
metal,  ooppcj-  or  iron,  is  of  older  usu  in  that 
country. 

Tlie  Malayan  nations  form  another  inde- 
pendent area  or  domain  of  metallurgy,  their 
peculiar  practical  ineUiodii  reaching  IVoui  Mad- 
agascar to  New  (iuinea.  Iron  via  their  oldest 
metal,  and  it  probably  ytnn  no  among  th» 
Indo^hlnese  t»  well,  in  ita  cultural  devel- 
0|UDent,  ('hina  itaiub  wholly  for  itxclf,  and 
llilrty-fivc  htiiidreit  years  iigo  it  produoeil  tho 
liiH«t  hrotizi-s:  but  Chinwie  prchistoric«  have 
not  lu  yet  been  stilticivnily  Btudied  to  decide 
which  metal  was  tho  tlr^l  to  be  wrought  in 
that  distant  realm.  Wbcn  llussia  iuvaded 
Siberia,  some  of  its  tribes  were  reducing  ajtd 
working  iron  orvs,  baring  been  probably  taught 
l>y  Turkish  nomads.  Meteoric  iron  naa  put 
to  use  by  several  American  tribes.  eapevtaUy 
bj  the  Eskimo.  The  riKJuction  of  ore*  by 
charcoal,  and  their  smelting  by  fire,  wen-  dis- 
covered at  three  diirerent  ajmta  in  Uiis  wustern 
hemhpliere.  wholly  IndejM-ndcnt  of  each  other, 
—  In  Mexico,  in  ('uiidinamarca,  and  In  Peru. 
Tht:  oblvf  mi^tal  of  Mexico  was  oopper;  of 
I'erii.  bronu! ;  though  both  were  iisod  simulu- 
iicuii^ly  wilh  «ton«  implements.  Analyoea 
ouule  of  American  bronua  have  proved  them 
to  b«  alloys  of  taetAls  Joined  In  very  diifcrent 
pro|>ortioDs. 

The  *  Scandinavian '  theory,  tliat  in  ever)' 
part  of  the  world  the  metals  sbouki  appear  in 
tlic  same  historic  order  —  copper,  tin,  bronze, 
iron  —  among  all.  even  tho  most  heterogene- 
ous uaLions,  ha»  held  supremo  sway  in  science 
for  almost  half  a  century,  but  is  now  en- 
drely  opsot  by  tlie  investigations  of  R.  Andrce 
and  others,  A  fact  which  alone  would  sultlce 
to  disprove  it  is  this,  that  the  piioduction  of 
bronco  is  a  more  dtlllciilt  process  than  the 
production  of  iron.  Many  nalioii.i  have  bor- 
rowed melallucglo  prooesses  uiid  mt^tliods  from 
Other  natwos.  aa  proved  in  many  instanoea : 
but  these  methods  and  practices  ba^**  also 
been  tbe  reaiilt  of  inventions  imlepcixli'nt  of 
each  oilier;  ami,  to  explain  tbe  similarity  of 
proceascB  in  countriea  widrly  separated  ftoin 
each  Other,  tbe  aimumption  of  separate  inveu- 
tiou  is  the  moHt  prob.tble  and  natural  of  all. 

Although  tlio  above  results  gleaned  IVom 
Andrce's  publication  give  only  a  superficial 
idea  of  its  oontonts,  we  deem  them  sulllcieHt 
for  attracting  tbe  notice  of  etfauologlsta  aitd 
archeologists.  and  add  Uie  statement  tfant  eier^- 
page  of  it  teems  with  irapuiiAot  or  unex|»ccted 
disclosures. 
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OOVBOtKMBNT   OBOANIZATION8. 
n.  B-  (MloflMl  nrtt;. 

YfUoaKltiaf  nationiil-park  tvnty. —  Pr«]><trali«at 
(or  ni>l(l-wnik  hy  t1>i>  WUoniione  park  ili*ialon,  wider 
Mr.  Aniolil  [lattuc,  tirt  now  aearl}' complete.  Th« 
eKp«r)eiice  of  last  teumi  ennbln  iho  member*  ot  tli« 
ti«ny  to  take  tlie  field  *rltli  n  (sir  lilna  at  the  nature 
«f  the  folcniile  mckt  of  the  park,  and  ot  the  theniial 
probl«Tii«  wlib  wlikli  tliey  wlil  Lave  lo  ileal.  Liut 
niminer'*  notes  liave  been  condeiued  and  arnuiged 
for  the  iiurpow  of  eomparint;  tho  condition*  i>l  ili« 
firings  and  gfi^KT*  nbMrved  with  Iticir  coiidiliuus 
duilDg  the  cortvfipoiiitinjj  nioiillio  of  thi*  year.  A 
Conil«rttaii  at  Llie  tliennnl  activity  ubi^rred  In  IflSS 
Willi  t1ifl<titcD*ltydl>playedlii  lATS*lmwi>,  tliat  In  tho 
greater  number  ol  Inntance*  tlie  ctinnicM  livia  been 
unimportant,  and  tiMt,  contrary  tu  the  opinion  fre- 
quently •Inlcd,  there  haa  bven  no  diminiillon  in  the 
tnt^nftty  o(  thermal  aellon  In  tlio  park  durlns  the 
lut  all  year*. 

Mr.  Itaicu*  rcporW  thai  two  addition*  ilioiild  be 
made  to  Uie  lint  o(  actUe  geyteia,  —one  In  the  Fliv- 
bule  batlns.  In  the  lower  (^ur  buln.  and  miit 
In  the  upprr  bailri.  The  former  I*  altiiAled  i>n  Ibo 
broad  lintcr  frrace  or  Ilat,  that  Ilea  north- «-<.■»  I  of 
the  mnaiids  of  tha '  Fountain  0«yicr.'  I>r.  I*ealc,  In 
bla  report  of  1S78;  aaggettatb*  powlhflity  of  Its  being 
•  KeyMr.  It  bas  a.  lar^e.  gray  pool  (ninety  lo  a  bnn- 
drml  feet  In  dlnniPti-r),  wlllioiit  any  paftieutar  licnnty 
of  form  or  cuiur.  Near  ibe  we*l  border  of  tlie  pool 
It  a  flMuro-lIke  vent,  over  which  the  waiei',  onhii;  to 
Ita  greater  dvpili  Uier^.  liu  aduil-sreencolor.  Tho 
following  description  of  an  oruplinn  U  (roiii  the  note- 
book of  Mr.  Walt«r  11.  Weed :  — 

"  At  0  r.M.  (Sept.  24,  ISSSJ  the  water  waa  perfectly 
quiet,  no  ebullttloM  irhalcrer  being  noticed.  At  .'i.('2 
k  targo  volume  of  uteain  wai  thrown  oul,  accompa. 
Died  by  a  vi^urou*  bulitins  of  ilio  water,  which  In- 
ereued  In  violence  until  iit  G.OG  a  uiau  of  water,  als 
to  eight  feci  In  diameter  al  the  bale,  waa  Ilirowu  Up 
111  a  laperlnx  column  (torn  twmty-flvc  to  thirty  (<vt 
high.  Por  twenty  tecondu  th«*e  ipniti  conllnuti), 
after  which  the  ooiiimn  fell,  and  the  wat«r  bolleil 
i)uletly  (or  ten  H>cond«.  Uulging  a^-aln  comineitcvi), 
and  coniinu^,  with  occaaionaliuhtldriice.  unlllft.i:), 
tba  Jots  (an'ln^  In  helsbt  from  three  to  twenty  heu 
Tbc  total  duration  ut  the  eruption  waa  eleven  min- 
ute. From  fi.l3  to  !>.*&  the  water  boiled  i|iiietly:  al 
the  end  of  thia  time  bulging  a|:nin  commenced,  and 
another  eruption  ulnillnr  to  tlie  Onl  incurred.  There 
are  apparently  two  tenta:  llie  Jcta  actliift  tn||otbor, 
yet  not  perfectly  ayDchrimoiu.  A  low,  boary  miut  ll 
■hot  lip  from  the  leiaer  <ent." 

TbI*  geyaer  haa  been  namvil  tlie  *  Snrprlte.*  Prom 
tb<'  bclsl>'  "'  "■*  culiimn  and  forco  dbplayed,  It  will 
rank  as  tbc  third  geywr  111  Ihe  I^w«r  Baaln. 

Tlie  now  geyi^r  of  ihe  Upper  Baiin  1>  In  the  Emer- 
atil  gn>up,  a»d  U  the  iprlng  Xo.  ti  of  tliat  group,  de- 
icrlbttl  In  Dr,  rualo'a  rcirorl.  Mr.  Ha;ne  bai  named 
It  tll«  '  Clift  Geytn^,'  m  It  lie-  >u  iloM  umlei  Ihe  wall 


which  tkirt*  the  wnt  bank  of  Iron  Crceli.  Mr.  Weeil 
wa*  foriiiiiato  to  wItnM*  tlita  geyser  In  art  Ion,  ant) 
deicribci  an  eruption,  under  ilnle  of  Amc.  ST.  I83S, 
a«  followa:  "  Thi*  f^eyaer  pmaenia  a  ibnilow  baaln, 
with  ratber  Itl-ilelinad  niat^n.  formed  of  thin  plait* 
of  luineycombed  geyacrlto.  The  wat«r  near  the  cdiw 
U  turbid,  and  from  two  to  nigbl  feet  deep,  and,  when 
AnI  obnnrvnd  In  action,  waa  bidllog  rl^roiiily  al  a 
number  of  jiointa.  A  few  mloutea  later  the  water 
bulKCd  violently  lo  a  height  of  six  feet  In  the  contra 
of  Ihe  buln,  tending  out  wave*  In  all  direction*, 
which  brokn  upon  and  ran  over  the  low  margin. 
Tliit  waa  soon  followeil  by  another  bulge  etfiht  fett 
bi|(h,  aiicciv!ded  by  a  »eriei  of  ipurts  and  biiiRe*  lift- 
ing the  central  intiM  of  waler  to  a  hnlght  nf  iblrly  lo 
lifly  feel.  Thl»  continued  for  iwo  miimtei  and  a 
half,  wlinn  the  vlolcnc*  of  the  eruption  tiecamc  Icaa 
and  leas,  ttnUI  Ibe  jet  wai  but  three  to  eight  teetblgb, 
continuing  for  two  minute*,  nheii  the  wai<<r receded, 
aitll  bollliiB  vluoroiuly.  The  inner  baaln  waa  now 
*cen  to  Ih?  apiiroxlmaiely  thirty  feet  in  dUmetcr,  with 
a  «omewbai  niiidily  bottom,  blotched  with  black  and 
orange,  surrounded  by  a  ihallow,  gray-whlie  and 
btack'llneit  outer  bailn.  flfiy  by  ality  f(«^  tlalf  an 
hour  later  a  trraiiid  oniptlon  occurred,  ijultc  ■Imllnr 
to  the  Hrii.  The**)  crii|>tlun»  rvaeutble  thoie  of  tlia 
Ulan  tea*  in  appeanuice." 

D.  8.  bniaia  ef  •tbaolciiy. 

A»mtnt  rrpTU.—Tha  tlilM  annual  report  i*  all  In 
type,  and  will  moon  l»-  imueiL  Tlie  tecund  report 
ianow  being  lMue<I:  it  Is  a  volume  ot  lire  humlreil 
and  fourteen  pagead.-xxxTli..  1-417),  lliustrated  with 
aeventr-seven  plntei,  leven  hiindivd  and  fourteen 
flgnm,  and  two  maps.  Thirliien  at  the  plaiei  ar* 
chromoiilhoKraphs.  The  reiwrt  of  the  director  do- 
talls  the  olllce  and  fluid  work  of  the  buniaii  for  lb* 
fiscal  year  ISSO-SI,  and  pr««enl«  soma  remark*  inlro- 
diictory  to  tlie  accompanying  paper*,  which  Immedi- 
ately follow.  These  ar*  "even  in  number:  rlt, '  ZnBl 
fetiche).' by  Prank  Ilanilllon  Cnihing;  '  Myth*  of  the 
troquoii.' by  Ermlnnie  .\.  Smith;  'Animal  carvings 
from  ibe  moniid*  of  llin  MltnlMlppi  isliey.'  by  tlrnry 
W.  tienshaw:  *Sa»iiJo  silvemnlth*.'  by  Dr.  Wash- 
ington Matihewi.  IT.S-A. ;  "  Art  In  ihell  of  the  ancient 
.\mericans,'  by  William  II.  Ilolmei;  'Illustrated  cnl> 
alogiie  of  the  eolii'iMlon*  obtained  from  the  Indiana 
of  New  Mexico  and  Arixuna  in  1S7R,'  by  .Tames  Ste- 
venson; and  'Illustrated  cnlalogue  uf  the  collection* 
obtained  from  the  Indians  of  New  Mexico  In  1880.' 
by  ,lanies  Stevenson. 

Mr.  riiihlng's  paper  occupies  thiny-sevm  page*. 
ThA  fetiches  most  valneil  by  ilie  ZuDls  an  natural 
concr«ilons  nr  eroded  rock  forms,  baring  an  obvlons 
or  fancied  resemblance  to  certain  animals,  or  obJecM 
ot  that  nalun.  In  which  the  evident  'irl0nal  reaem- 
bianco  baa  baan  hel|ht«n«l  by  ani8cUl  meana. 
Klereii  jiiaiet  and  thre«  flgurea  allow  a  number  at 
tbrU  fetiches,  three  of  the  plate*  being  colored. 

ll  Is  the  plan  ot  the  bureau  to  pNwerva  and  record 
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ika  mrib*  and  folk-tore  of  [Im  tcrvral  IribM  In  ib«ir 
own  langTiigM.  with  iniorllnuar  iraiulMlon*.  The 
p«|Mr  of  Hra.  Enulniiln  A.  Soiltli.  Kltliouiili  it  ikia* 
not  In  tbla  voJvmv  pmitax  th«  (irlj^lual  laugtisg*,  1> 
viilUn  ftfter  tL«  reJuclion  of  the  orifpoal  lu  irriling 
in  lb«  ooiino  ot  tivr lloguiillc  woik,  after  Aproloiifed 
tvaiilPuOPniuuDKthi.'  Iroqiioltirlhca,  into  Oil*  ofwhtcb. 
tb*  Tiucuun,  *li«  wa*  kjoptvil.  li  ia  tbertifoM  ui 
auUioritUiv*  r«nil«riiig  of  *ouiv  uf  Ihv  Iniquobnijrllii. 
•one  of  whkli  hare  apptMivd  iti  oOier  famu,  ttai 
Otllen  of  which  liJiv.:  bnrTi  lor  llm  lint  liliio  cvllocloil 

hf  licnclf.  Mr.  H(-n>li4w,  in  forty-four  pVM,  <li»- 
CUM^  tli«  aniiaal  CBrviiii^i  froio  tha  nioiiudt  uf  Uie 
MlMtMippi  Tallcjr,  muI  rcmebus  the  following  E^uecBl 
eon«l(ul«M: — 

1*.  That,  of  ibentrringsfrMn  the  moiintls  which 
can  b«  lilen(l5til,  ilKre  ar«  no  repreMnlatlons  of  bird* 
Of  aulinala  nui  inillg«DiNu  U>  the  MUslulppI  valky, 
tmd  eiMLieiiaenilir  UiM  th*  ibeurlc*  of  arigUi  for  llie 
mound-btiltdan  •ucfMlnl  by  lh«  pr«Mnc«  in  th« 
n-MDiJ*  uf  carvlitfi  of  tappOMd  forelgu  animali  are 
wilhoulbaail: 


3^.  Tliat  al&rKcmaJoritjrof  theearrinKB,  inticail  of 
bfilnK.  M  aisiuii«J,  oiart  llk(iiM»«  from  nalUR,  |m»- 
MM  III  r«alliy  only  tlue  iinint  Kencral  ivMinblanc*  to 
tfa«  binta  aiiil  luiiinal*  of  lli«  regioa  whkh  they  wc» 
doubllm  liitcixleil  to  repivicul: 

Sf.  Thai  th<T<>  U  no  raaton  for  bctlevlni;  tfaM  the 
Bi&)kt  and  *ca)p(urM  of  liiiitiao  faw*  are  tmm  cor- 
ncl  likRintM  lliao  are  Ihe  animal  carvfiirt; 

*".  That  tha  ftole  of  art-cuKure  reached  \>j  Out 
tnound-hnildan,  a*  llliiitr.itf  il  by  thiHr  carving*,  ha* 
bMR  greatly  nrvrvsl I in>E ■.■'!. 

Dr.  &lBithFiKi'  [laper  fi  of  el^hl  tKigea,  and  i*  Illua- 
tratLiI  With  flvB  plaMs.  Mr.  ITolfflea'i  paper,  one  of 
tha  moat  laponaiii  In  tb«  volume,  U  notlevd  on 
luiothnr  p^e.  Ifar.  Slantiaoa**  pap«n  are  alKo  full; 
illiitir>l«d,  a  number  nf  the  plate*  being  colorvd; 
and  till)  i-jtalocuir*  am  not  tncrcljr  enumernUoni,  but 
aro  occoiapanieil  by  a  Jiidirloii*  amount  of  di*cu*>lon 
and  compiuiioii,  which  miili^r  Ihrin  of  •abttantlal 
valoe.  The  volume  has  not  only  n  cunipt^le  taMa  of 
oontenta  and  a  full  Index,  but  each  paper  has  a  Mpa- 
nl«  Ubio  of  eonlenta,  aod  Hat  of  llliutt«ilani. 
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laidny  id  aumal  tdwun,  FhiUdelyUi. 

Am  10.  — TbB  Rev.  Dr.  R.  C.  UcCuuk  lUtol  Ibat 
In  KovMub«T,  1SS3.  bH  recuivnl  frum  Mr.  Webtirr  of 
Ulinoi*  two  glubnlor  nudula  nl  rartb,  fach  about 
th«  Wac  of  B  Erapo,  which  wore  thought  to  be  UiB 
caeMBs  of  a  apider.  Slinilnj  balls  had  often  beeti 
found  *Ita«h«d  by  a  slender  tlirt-ail  or  cord  of  tllk  to 
the  uoilcr  liilc  of  fallen  boardi.  Dr.  U^Cook  was 
nutfh  poixicd  to  doclde  upon  the  lulure  of  theaH 
objncU,  but,  oti  tha  whole,  beliaveil  tliuoi  to  be  the 
work  of  toiDf  bymenopterous  Inicci,  and  not.  of 
a  spUer.  Two  khneumoni  which  i'ni^ri;«d  fruni 
tUDllar  oell*  aere  daiiinnluod  by  Mr.  E.  T.  CrMSun 
la  ba  Posooiaeliii*  ineablll*  Cr«M.  SubMqueutly  Mr. 
WclMter  sent  olber  apwimens,  some  of  which  wer« 
opened.  Tbey  conlalnoil  sllb»ii  tacn  nnibi'xldpil  in 
tha  oenira  of  tbc  inuil-bnil,  apiiarvnily  •>!  tpldvr  ^pln- 
iilnj;-work;  and  wilbin  Ibete  were  lifl«en  or  twenty 
yvlIowUh  eggs,  ciiitenlly  tbuao  of  a  >plder.  Tbe 
disjecta  nirmlira  of  two  adult  spider*  taken  iivar  Ui» 
balli,  although  oiucb  bn>k*n,  «iiabl«d  bini  li>  delur- 
nilii*  ihem  a*  dratalils  (a  family  uf  the  lubi.-- weavers), 
and  probably  of  tli«  genns  Micarin.  Tbric  bnil  bven 
founil  simply  near  Ibi?  muil-l>;i!U,  but  Uic  connneilon 
between  tbwiii  hail  nuiliwiMittsliiishcd.  Dr.  UcOouk 
molst^nnl  the  onouons  iu  order  to  give  a  oalural  txin- 
dillon  niure  fsTiirable  for  the  escape  of  the  spliler- 
llutfs,  should  they  hatch;  anil  na  May  30,  on  opening 
the  biix,  he  fi^und  about  thirty  liiwty  youag  spiders 
therein.  On  tli«  boitoui  of  the  box  wai  a  ilt^sd 
iehiieuiliou,  which  had  cut  It*  way  out  of  tlic  sldr  of 
ooe  of  the  balls  hy  a  round  bole.  Tbu  ipldcrlliii;* 
•apineil  to  hava  escaped  frdinilivlr  ball  nlun^  ihv  uliicht 
■laci  left  at  the  point  where  ibe  bit  ol  silken  curd  wat 


embedded  In  hard  earth,  and  ihcnco  [ipoirudcd,  form* 
ing  the  coaoaEi.Malk  by  which  the  hall  waaattadied  to 
■a  nudsr  aurfaoc.  The  aiipiui-anca  of  Ihc  spldcrlinga 
indicated  that  they  bad  been  lislclicd  two  or  three 
diyi  when  first  siin.  They  were  ei'ldcnlly  dia»*!ds 
of  tha  same  apeclea  aa  tha  broken  specimens  above 
alluded  Iu.  niu  Um  inifirealing  habit  of  concealing 
her  future  ppogeny  wilbin  a  globular  cr*dla  ol  mad 
was  dcmii nitrated  to  lieloog  lo  a  spider  a*  well  as  lo 
a  wasp.  That  ihlt  parilcnlar  species  It  much  subject 
to  the  attack*  of  hyoeaopterout  parasltxa  Is  already 
proved;  but  that  It  Is  niore  expusol  than  many  otiier 
■peclus  which  spin  silken  ciii-cporis.  ollierwiso  unpro- 
tected in  very  many  locatillcs,  does  noi  n|ip«ar. 
There  is  no  evidence  Ihsttuttranitea  habit  has  derel- 
opeil  from  necessity,  and  none  ihat  It  jvofea  mure 
protrcilvn  llun  the  ordinary  araneal  oocoonevy.  I>t. 
McCooh  hitd  named  tlie  specie*,  prorisionally.  Mlca- 
rla  liiuiilcun^ic  llimnu*,  mini,  anil  fuiuw,  a  cradle), 
nltbough  it  Is  possible  that  Ilenia  may  have  deseribeil 
the  species  a*  one  of  bis  genus  Uerpyllu*.  Tlic  only 
spldcr-cocooiis  knowu  to  the  speaker,  at  all  nM«n)- 
btliig  th<.i*u  >>t  M.  Ilmnlcunoe,  be  had  collected  nt 
Alexandria  Bay,  N.V..  on  the  St.  L«»niiice  Klver,  in 
Itiia.  They  were  attached  by  vet;  clow  splnnlng- 
wivk  to  tbn  under  side  of  stone*.  But  tbe  eiurnal 
case,  instead  of  being  of  muil,  was  a  mass  nl  agglom- 
erated jMU'ticIes  of  old  wood,  bnrk,  leaves,  bloisoms, 
ilicsliellsandwtngsof  Insecis,  etc.  These  were  bold 
toeettier  by  dollcnte  and  sparsely  spun  Slamc&ts  of 
silk.  Two  of  these  chlp-batU  were  oiwned,  and 
luund  to  cuntain  whitish  cocoons  altnllar  to  lliose  In 
the  mnd'balls  of  H.  limtiluunae.  Another  hod  witti- 
lii  It  llie  rharacicrlstk  cell  ol  some  hymenu[Meroua 
paraalie  containing  a  drlod-up  pupa.    A  very  Ihtu 
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t«Di;efiiig  or  yrllow  »oU  racloMd  tha  »Ilk«n  ciu«^  but 
fllhcrwlM  no  roiul  wu  lueil.  Oii  eoiupHriiif;  tliCM 
*pMltn«ni  irltb  tiio»e  rram  [llmui*.  It  nrHm  hi-Ii«ved 
ibal  tlicy  wrre  Ihe  work  ol  dc«el;  misled  or  parh>p* 
tbe  Minv  tpeclv*.  [t  1*  verf  common  for  tpSilera 
of  varioiinand  irldcly  icparaied  (&inillMtogivtf  tli«ir 
coctwiii  •  |>n>i«clire  iipht»lit«riag  i>I  icn|>L-d  buk, 
old  wooit,  i-EC..  ivnd  not  iuiiuunI  to  finil  xpodci  iliM 
eOTCT  their  egg-ncit*  wbutly  or  la  pwi  with  mud; 
bat  tbu  iip«AhM-  WM  mil  twxt*  CliM  niiy  ijn«ie* 
IimI  ynt  been  piibliilitd  as  nuiklng  focuona  lik« 
eitlicr  ■)(  lli«  ftbovc  docrlbcd  (ormx.  Ho  b«ll«VD(], 
Itieretord,  that  th«  fact*  irrra  wholly  new  to  nclence: 
eertaluly  tli«y  wer<?  iiuw  lo  tb«  Qeld  of  Amerlcut 
amiKoloi^, 

JitM  17.  —  Reterring  to  th«  I.jeoHt,  wIiom  weaving 
of  a  roattd  cofoon  had  Ucii  Iho  »iibji.-c(  of  iliuly  tti 
the  rjirl;  pnrt  of  M«y  (rm  Scirnee,  ii[.  08J),  Rer.  B. 
C.  McCuok  tiali-d  Ibnl  on  Juno  4  the  spider  wns 
found  with  tb«  )-ounK  hntcbad,  ftiid  covering  tha  upper 
turfooe  of  her  body.  Thf  «tupty  «ge-Mc  itUl  oliuix 
to  the  •plnDer«t«,  mid  Uie  foung  were  grouped  oTcr 
iho  upper  p»rt  of  lh«  itim*.  The  entire  brood  wm 
liebtly  puked  apon  and  aronitd  «ach  otiivr,  th?  lower 
luyont  apparanlly  holding  on  to  ibc  niothrr'*  body, 
bnd  Ihn  upper  to  lUow  beneatb.  Tweiiiy-loiir 
boon  Afterward  tbe  cocooti-cnir  wu  dropped,  and 
the  tplderling*  dung  t^  tlin  molbar  alona.  An  ex- 
amloatlon  of  Ili«  cocoon  ibaw«il  that  the  young  had 
ueap«il  through  ih«  chin  team  or  Juhil  turmeil  by  the 
anion  of  t]i«  «gg-«ov«T  with  the  eircuUr  cuHhiun  wh«ii 
the  latlor  wa*  palled  up  at  the  clrciimfncciico  Into 
globular  iha|w.  llierewi*  nollnMy  waildiiiewitliln, 
M  U  common  with  orb-weaving  "plclers  —  nothing 
but  ibi-  pinkish  diell*  of  the  iMcnpoil  young.  One 
week  later  nbont  one  hundred  of  tlii.'  >pldertln{[«  had 
abandoned  the  innt«nia1  |i«rcli,  and  were  dl*per«ed 
OTcr  ibg  inner  turfatc  of  the  jur,  and  upon  a  serlet 
of  Unea  stmcbed  from  *lde  to  AAi.  About  half  m 
many  moM  nmalaad  iipoii  the  moihor'i  back,  but  by 
(be  13tb  all  hiul  dlsmounteil.  HMniinic  they  bad 
InicniHed  in  %\tt  at  laait  one-half,  apjiiuoutly  witti- 

out  food. Protewor  Angelo  IJellprin  exhiblled 

a  number  of  tnkroici^plc  tlitlm,  rrrrlvcd  from  Ur. 
K.  M.  Cunnlnshaia  of  Mobile,  contalninn  fomininitcr' 
out  dredgtUK  from  Ihe  tted  Snnpper  Bank,  off  Mobile 
Uarbor,  Oulf  of  Hesico,  ind  prepatntlon.i  of  organ- 
tnnsfhim  the  rotten  llniotlone  of  the  north-raiirrn 
portion  of  Mitalnipiil,  — a  rock  wblcb  repreeenle  the 
tainerborileroftheGulf  during  the  cretaoeoa*  period. 
The  recent  forrna  ol  foraminlfen  are  intereiiing  ni 
tfturding  material  for  eompuiion  with  tboec  of  the 
ancient  tea,  Tbere  la  a  renurkable  difference  lu  the 
fonna.  From  tbe  pre>enl  witert,  about  eight  genent 
are  uidlc-aicd  by  tbe  lUdea  In  question;  DlKorbinn, 
Roiali*.  Tcxtutarla,  CrlMelbu-la,  and  KodotarU  being 
inclu<led  among  liie  P*rti<rat«.  AlthouBli  Olol'lge- 
rtna  fonu*  »ucb  an  iminirlanc  feature  of  Ihe  oore  of 
the  o|KTn  fCAi.  not  a  aingle  ipednien  whit^li  could 
with  certainty  be  refened  to  tbii  gi-iiu*  tru  tounil 
In  Ih«  materinl  froui  the  Gulf  of  McxIgd.  Tcx- 
tularla  wAi  tbe  moat  abundnnl  form.  Among  the 
[nijierfonita,  we  baT*,  of  tbe  family  Ulllolidae,  a 


very  con»ldflrabl«  abuwlance  of  (Juinqueloeullna  and 
Blloculln&i  In  the  foraminlfen  of  the  llinmione 
tbe  family  repreteuced  by  these  genera  leemt  to  bt 
entirely  nb*ont,  and  but  tew  of  tbe  other*  are  left. 
Dlt«orblnn  and  Texiularia  aloioet  make  up  the  entire 
fauna  repretented  by  the  ipecimen*  recalled.  Even 
these  are  o[  mucb  araaller  alM  than  correqionding 
formi  from  tbo  Gulf  oom,  ft  la  not  a  Ilttte  surprt*- 
Ins  thai  tbere  aliould  be  auch  a  dltilnctian  between 
tbe  organlacna  of  the  two  perloiU,  In  view  of  the  con- 
tbiuous  existence  of  the  body  of  water  !u  Hhlch  tbey 
lived,  and  of  the  pcnUlent  types  which  ihey  repre- 
sent. About  tweniy-llve  distinct  forms  of  forarol- 
nifera  bad  been  deieriuiited  from  tbe  greeiuartd  of 
Xew   Jeriey,  which   is   Ihe  npproilmate  ceulogical 

equivalcntof  the  rotten  llmeetonu  of  MlaaisBii>pl. 

Piofeator  Heilprtn  alM  exhibited  a  specimen  of  k 
beautiful  little  Ifilobite,  Catymene  KlagareDsl^  from 
the  hank  of  the  Yoioo  River,  above  Viekabiirg.  Tbe 
formation  at  the  locality  indicated  !■  eocene:  but,  aa 
Sllarlan  lietl*  exllt  larclmr  up  the  stream,  the  pmence 
of  tbe  •pcclinerii  at  the  point  tr>>ni  wblcli  they  were 
collected  undoubtedly  repTMCDU  a  downwaah  from 
above. 

Uotanleal  tretion,  Junr  S.  —  Ut.  Thomas  Meehnu 
rcmarkeil  that  few  Iwianista  would  expect  to  find  op> 
posite  lexte  la  Solii;  but  In  S.  nlicra  Uarthall  ibey 
appear  at  a  ceriain  stage  of  growth,  —  a  fact  which 
has  much  slgnlflcance.  Thisapeeies  is  of  that  section 
wbioii  has  tbe  iluwen  co<a(<laneoiis  wlih  llis  leaves; 
ihat  la  to  say,  InsUod  of  the  auients  being  aeaalle, 
Ibey  trnninate  short  liranchn*.  They  are,  however, 
not  abfloluiely  lerminnJ,  but  appear  *o  by  the  tup- 
|)raislon  for  a  lime  of  the  terminal  bud.  tn  Ihe  case 
of  tbe  female  amem,  this  terminal  bud  usually  slnrta 
to  grow  very  soon  after  Ihe  fl« wen  mature,  and  f'>nns 
A  aeoond  growth,  when  the  fertile  calkin  or  raceme  of 
fruit  become*  lateral.  It  is  tlie  Gr«t  pair  of  Ipare*  on 
Ibis  second  growth  tbat  la  opposite:  all  the  real  are 
allcrnaic,  aa  in  tbe  normal  character  of  tlie  genua. 
The  lenie«  are  so  uniformly  oppodte,  under  Uiese 
L'imunstance*,  that  tbere  miiet  be  fonu  general  law 
deiermlnlnd  the  condition,  wblcli  lias  not  yet  been 
developoiL 

EDglatws'  deb,  FttUiJilphia. 

Jhim7.  —  Mr.  Wlllinm  IT.  Kidgway  described  ft 
simple  crane,  conalsiliig  of  a  cylinder  hung  from  the 
Jibs  of  an  onlinary  foiuidry  crane,  and  utlng  Iho  steam 

directly  lo  hoiat  Lhe  load. Mr.  C.  Henry  Koney 

•xbtbltrd  ipecinicns  of  American  sectioTial  electric 

iindonETOund  conduil*  a«  laid   In  Philadelphia. 

Prof.  L.  M.  tlaupt  stipplementetl  his  paper  of  May 
IT.  upon  rapid  transit,  by  an  interesting  collection 
of  siatlsllM  of  the  growth  of  Ibc  city  from  tbe  tim« 
of  the  ■  luick-horao '  to  Ibo  preeent.  and  shoved  hj 
maps  that  his  ptvvloiis  auil^mcnia  w»r«  verliieil  by 

these  sUtlslica. Mr.  A.  E.  Lehman  exhibited  to 

the  club  ft  model  of  a  new  protractor,  and  described 
tbe  Invcnllnn  and  the  Improvomenta  he  htif  mode  In  IL 
Iteoneistsof  a  cumbi nation  of  protractor,  T-eqnare, 
scale*,  etc..  wblcb  may  be  worked  lepiarately  or  to- 
gether.   As  a  protractor  onlf.  It  Is  complete,  being 
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■ndusudtodegRMMiid  fnctloM  ihcrMf.Aiul  pto- 
TUcd  irlUi  ■  f«fal*t  rwdlnii  Ut  thrw  nilnutca.  [t 
imnbcnsM),  llkaMiofdiinr]riMi>«rartvor7protnch)r, 
fdrliMty  plMting,  nod  mnibinM  iriaiiglM  and  acftlct 
la  oci»  (BHrum^nt.  For  cMrdil  And  preds«  woric.  It 
la  mU  to  be  «qual  to  th<  bMt  tpevinl  ln*[Tiini<>tit.  ftinl 

to  b«  oo  hlxhor  tn  |wlc«. Mr.  E.  V.  U'lnvllllen 

(Mil  a  paper  on  totat  cbiracUiriitlci  and  Ili«  mode  of 
occuiT*nc«  of  tli«  brown  bcinattto  (llmoDlto)  ore*  ia 
caniral  PmnfTkinU.  taklni  for  bh  Aeld  of  llltt»- 
tntlott  tbe  ktmrSIIarlan  llinMU>ni<  valt«yi  of  Centre 
oooBtf.  U«  d«aertb«d  lli«  ■oUcliDol  ninivture  oi 
ibaat  vmltflj*,  and  tbe  graat  av«ion,  ncrlnl  nnd  nib- 
atrtal.  which  ibup  ro«lcj>  fix  ihouMnil  r<<fi  ibtck) 
hare  undergonir,  IniluriKiiii;  lh<>  poticloii  and  ebai^ 
•cter  of  tnanj  of  lli«  pr#9tii(  urv^depuslti.  II«  noted 
lhr»«  TvtetiM  ol  ore:  I".  Thi-  WMh  and  lump  hotna- 
Ul*  of  tbe  Barrcni;  2°.  Tbe  iruo  llmMlona  •  idpn 
ore.';  3°.  An  lnurni«dlat«  trttiuitUm  variety.  Tbe 
lint  b  alwayi  aaMiciateil  with  tbe  aaodj  magneaiaii 
bedi  low  dviww  in  the  **fl«  of  No.  2,  or  below  fire 
tboaaunt  fcei  beneath  tbe  orerljinic  Biidson-Klvor 
fUtea  of  Nol  8.  Tbia  cl***  *tiowa  rottnded  ore  and 
flial  ball*,  and  toneb,  barren  e\Aj,  and  are  M<conidat7 
or  iltriTed  depMlia  of  lrref;iilar  nhipc.  Tbey  b«»e 
bMa  leated  a  htindred  fcei  deep,  and  contain  from 
t6%  to  SSS  Iron,  and  .061%  M  .113^  pbosplionii. 
Tbe  almon  total  alieence  of  bUulpliide  of  Iron  la  no- 
tleeabte^  Tbe  Met  of  nilnine  la  about  a  dollar  and  a 
balf  per  ton.  Tbn  Iruiattlon  rarlijl;  wai  aMJsnfd  a 
poaltion  In  tb«  formailon  from  thlny-Ave  hundred  to 
live  thoaaand  feet  below  the  tlatcs.  Tbejt  are  cbar- 
•ctvrlMd  b]r  a  more  ealeartoiu  clay,  at«  compact, 
aBOrphou*,  liror-colnred  oret,  conulnlng  from  40% 
toM%lrDin,and  tmra  .115%  to  .306%  phoepborua. 
Th«  pipe  ofM  oooiir  utually  higher  in  tbe  lloMitanee 
IhJui  ellber  of  the  other  cvo.  but  la  Ibia  countjr 
Mm  tbe  foor  humlred  fn^l  of  up|H^r  Trenton  lajer*. 
Tfacee  area  occur  In  litu  between  paraltel  walli  of 
llmeatone,  In  pl*le->lke  inaaea,  M«lea,  or  m  cjrllQ- 
ilrlcal  pipes  In  bunvhe*  dgbt  or  ten  feet  long,  while 
feathering  oat  liotb  In  line  of  airiko  anil  dip.  Tii' 
deeper  bank*  >howUMire|>«al«doocurronceiircry«tali 
of  Iron  pjril**  In  all  U^ea  of  meUtnorphlsni.  The; 
oerar  ai  great  degitbi,  and  »how  from  4S%  to  03% 
iniii.  aad  from  .1011%  to  .!&'>%  phoiphonin.  Tlie 
fUnt  or  <)narti  gnaiis  wcarepanTlnj;  them  are  rarely 
waicr^wom;  and  thli  clay  ia  very  cakirvona  and 
eaatly  waahcil.  t>i>l re<tu[riiig  the  jigeing  neccuaryfor 
cleauslug  tbe  lover  ore*.  Cott  of  mining  Ibnie  ore* 
rarlce  frotn  nlaely  cenia  to  a  dollar  and  a  quarter  per 
ton. 

Vev-Xok  nJWMeotJBil  eleb- 
Juif  C.  —  Rev.  J.  I-  ZabH«blp  read  a  nollcc  of  Ap- 
pendlcolaria  eniomophiln  Peek,  a  new  funxu*  para- 
tltk  on  tbe  By  Dronophila  nfi^ricomia  Locw.  Tbe 
iy.  determined  liy  Dr-  IL  A.  Ilngen  of  Cambrid^', 
WM  anilced  at  Kyaok.  N.T.,  Iwlween  Ihi?  llltb  and 
8)»  of  March  ImU  tnfetied  wlUi  the  (udku*.  Bill  lo- 
feeied  epetioiena  have  ooi  ifnce  been  fuuiid.  In  tlie 
ipcjng  of  l8S0t  three  epeclmena  of  (be  *iinie  fly.  liini- 
lariy  infetttdt  were  oaplured  at  Now  llalilmure,  K.T. 


There  taller  ((icciinen*  were  preeerrcd  aad  mounted; 
bill,  from  lack  of  time  and  opportunity,  the  true 
nature  of  tbe  poraille  a>i  not  then  reeogntced.  Tbe 
tnngtu  baa  been  fubniltted  to  Prof.  C.  H.  reek.  Kew- 
Toric  atato  botaallt,  wlio  laa  kindly  examined  It,  and 
named  it  Apt-endlcaUrla  enioiDOphila.  It  i*  cloiely 
related  to  Lbe  Spbaaroncnwl  of  tbe  family  Coniomy- 
ceiea.  Like  Sphaeroiaeina,  tbe  fruit  ha*  a  bnlboui 
conceptade,  (Hrwounted  by  a  long  beah  perfofatod 
at  the  apci,  where  the  tpcires  ooae  out  la  a  glo1)ul«; 
but,  unlike  any  described  Sphaeronenia,  tbi*  baa  Um 
conceplacle  •oatad  upon  the  broad  tumalt  of  a  pedi- 
cle a*  lout  a«  the  eoBCOpiaeieilMlf;  and  alto  on  one 
aide  of  Uie  tuniniii  nt  the  pedicle  aad  at  the  b«*e  of 
tbe  coDMptaele.  It  baa  an  erect,  leaf-like  appendage, 
with  atroagly  »erral«  laaiglai,  like  a  while-elm  leaf 
folded  along  Ita  midrib.  Tbe  Rporte  are  itender, 
pointed  at  eacii  end,  aad  divided  by  a  nepiam  into 
twu  unequal  cells,  one  cell  being  lwh«  aa  lonn:  m  the 
other.  Tbe  total  length  of  the  fruit  i$  from  .03  to  .03 
of  an  Inch,  and  iliat  of  liin  npana  fmm  .001  to  .003  of 
an  inch.  Tbe  concepiaelet  of  llie  fiinffue  project  dl> 
rectly  from  illSerent  point*  of  tlie  surface  of  tlie  fly: 
to  that  they  are  found  In  all  poiltione,  — eivci,  hori- 
zontal, and  depDn<leiit.  They  grov  lomelJmpi  nngty, 
bul  ofieiior  111  cliiitera  of  two,  three,  or  more,  and  an 
found  naoRi  Irc'iuently  on  tbe  tibiae  of  the  hlnd-lega, 
bul  alto  apringing  from  the  Inner  pokterlor  *iiTfHe«i 
of  the  abdoniitinl  rlngi,  from  the  coatal  vein  of  tbe 
wing,  from  the  bond,  and  from  ilii^  thorax.  One  of 
the  New-Ballimore  iljee  bad  abniit  fldy  of  Dicm  con- 
oeptacle*  on  rarlou*  pan*  of  the  body  and  llmbe. 


tfOTBS  AND  NEWS. 

DiL  Git.i.  Iiai  recenliy  paid  a  villi  to  lbe  work- 
iho]!  of  lbe  iluMre.  KepeolO,  and  gim  an  account  of 
tlie  great  RumUui  telescope,  wlcb  scretai  pHrtloilHr* 
not  contained  In  Proteator  NewcocDh'ire  port  (■Scjcnee, 
Ko.  60).  The  tube,  Intiead  of  being  cignr-aliapcd.  u 
In  tbe  VTasblneloii  and  Vienna  teleacope*.  li  cylindri- 
cal, ami  therefore  no  larger  at  the  cencrv  thnii  at  encli 
end.  Tbe  object  of  chooetng  Uii*  lono  is  bi  onler 
thai  the  centre  of  gravity  of  the  tabe  may  be  aa  near 
M  jioattble  lo  the  jiolnr  axle  of  the  itutrument.  Tbe 
central  part  ii  of  cait-iron.  The  ateel  ptaie*  iltmtn- 
iih  in  ihlelcn(4i  fioia  lbe  centre  toward*  lite  object- 
glsM,  M  that  the  whole  alruclure  li  extremely  rigid. 
In  onlor  (o  gel  a  aulllcieBt  ilelil  of  view,  ilie  microm- 
eter baa  been  made  about  a  foot  long.  The  nilcrom- 
eier  eaaialna  a  small  spectroecope.  au  nrnuiged  that 
Um  epectruD)  of  any  rele*tial  nbjecc  cnn  be  obeerred 
wtlbont  any  change  of  lite  inatriiment.  Il  1«  expect- 
ed Uial  ib«  leleampe  will  be  mounted  at  PulkoH-a 
during  tbe  oomlog  autumn.  Some  dday,  bowever, 
ha*  fa«en  experienced  Iti  getting  the  dome  lnt«  erorlt- 
Ing  order,  and  litis  may  (till  larthrr  delay  tlie  mount- 
ing of  the  Instninienl. 

—  A  memorial  tablet.  In  honor  of  lbe  laie  Prof  eiaor 
Charles  T.  Uartl  of  tlie  geoloslcai  ttnTvy  of  Bratll, 
haa  been  placed  In  tbe  lllwary  of  Acadia  colttxe, 
Wolfvtite,  N'.S.    It  wa*  here  that  Profeeeor  Haru 
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reerirad  hi*  coIl»(Elat«  tnlninx,  aiid  Bm  manifeMed 
that  liitrn-M  til  tli«  *tilily  ut  iialtir«  wliivh  Iifciuii«  ho 
fillljr  il«volO|MrJ,  anil  ) ii.-l(]<.-J  Kioli  fiowl  Irull,  In  atlVT 
yenn.  The  •isten  of  I*n>tn>nr  Harli  wi>r^  |>r«*<?nt 
on  tbu  ocCMlon  of  llip  ua**ilin);  <i(  tLe  tablel,  kdiI 
tuTo  pmspitieil  i<>  the  callege  *  Bae  crajron  punnit 
of  ihclr  broUier,  bj  Block  A  Co.  of  Bmiod. 

—  U  hka  long  bocti  lh»  cuMom  of  o  rUin  entonxiU 
o^*tt  to  form  alliuuit  of  baiierlllu*'  w\ngt  by  prcM- 
IbkiIk^  vtiiim on guinined  paper.  Tli«KKtc«adliotwb> 
tiM  paper:  lint,  ntier  ibor  ara  strtppod  off,  lb*  icalH 
lie  with  lbvuiid«rtld0MpoHd.  Milan!  nii<l  Garbtnt, 
la  th«  curroBt  Toliune  of  tbe  ZoiAojli^hrr  amHger 
(p.  X7n].  ilMcrtbe  Ihe  following metliod  of  traiiKforrlng 
tb«  BCalw  to  a  Kcond  plpco  of  paiwr,  m  tbal  tli«y  inay 
lie  right  *liiB  lip.  Aticr  ih«  flni  pap«r  i*  dry,  Die 
MMnd  plKoitcaiiii^d  wiib  a  solution  of  eutt«-p«rcba; 
th«  two  ptecM  are  Iheii  preiatil  togpttirr.  niid  allowml 
to  dry;  thej  nr*  next  lonkrii  In  naii^r  iiiilil  tli« 
guiunied  poprr  can  b?  piillci)  off,  mid  It^ft  ur  wanhed 
until  all  tliomucUag«l»tllMotT«[t;  ilic  pap?rirll)i  llie 
icales  la  (ben  dried  In  Ihe  *uii.  Tbc  gutta-porchK 
loliilioB  li  preptiml  by  aiNikluh  Hvh  pwU  guit*- 
perflia,  CBt  TB17  thin,  tn  fifty  |mru  sulpburlc  ether 
for  tvonly-foiir  ti'iurn.  then  adding  Iko  hundred 
parta  b«niiiie  hi  uliicb  Qve  |«rti  of  eleml  baT«  be«B 
prcviotuly  diMolved. 

—  nolmoa'*  •  An  Inshell '  ban  «xtnct  from  the  »cc- 
ond  BBBua)  report  of  th«  Bureau  of  eihnutogj'.  ulinnlf 
to  apponr.  It  contain*  a  hundr«<d  and  twetity-tis 
page*,  and  lldj-iilx  plates.  A  auiall  poriioB  of  the 
Biatl«r  ha*  appearvd  prcviouily  in  the  MCood  votume 
of  the  1TashJn|:toti  ■nthropoliiglcal  >pclaty'ii  tranuc- 
Ilons.  Even  the  proacni.  pnper  la  1101  final,  hut  1*  to 
tie  le^arilc-d  alniply  n*  an  ciilline  uf  Ihe  lubjei^t.  Ui  tw 
(olloneil  by  a  morv  «xliauitivi!  uionograpli  uf  iho  •  art 
111  Bhell'  of  all  the  &iiclriit  .Vninrlciui  |i«i>|ile«.  The 
Bt«t  few  page*  treat  of  aliclli  luml  iia  I  in  pie  men  in  aud 
ui«itUI*,  either  uachaiifetl  by  aJrt,  or  comuriMl  Inia 
reaMk,  fpiioiM.  kuive*.  acraper*.  aericultiinil  tmple- 
mcitta,  flhliiii);  aiipliance*.  wcapoDi,  and  Iweexert. 
Uilcb  of  ihi*  matter  In  familiar;  but  It  la  admlmbly 
grouped  logMlier  and  llluairated,  and  new  facta  ore 
brought  U>  llsliu  tthella  were  fur  ooiami-'niul  pur- 
(HMea  oonverted  Inio  pin*.  hend>.  peiidnnli..  |H'rt»r)ileil 
plaiet.aiidengravcdgotgcif.  Ht.  IJ<>linc'L»(iia>e«ilit 
beads  M  to  tlietr  (omt  in  jierforated  »belU,  Oiivuldal 
bead*,  lnaa»tve  beada,  tubular  beada,  aud  ruiiJ«M,- 
Biul  aa  to  their  uaea  for  oraaiiienl,  for  currencr,  and 
fnt  miemonie  purpntea.  Tlu>  diapter  nn  waiupum 
uill  ^Ivc  );rraC  picuuiw  to  many  readers,  hut  that 
portion  tif  tlie  pa|)«r  wliieh  treata  of  engraved  gnr^ela 
puMetsoB  llie  iiiott  ahMirhing  intcnsL  "  Many  of  the 
gorpis  ■>bta!ued  frcim  the  Bioiiiida  and  giaie*  of  a 
tan^  diiirlct  have  detlgna  of  the  moat  EuierMtjjig 
nature  nignived  upon  th<«i."  Vot  the  purpoeet  of 
doMTiplton  and  i II u*t ration,  they  are  preieDted  la 
the  (oUuving  order:  ilir  cm**,  ili«  •nlloppd  illak, 
tlie  bird,  tbc  fplder,  the  >en>erit,  t1i«  hiinian  iter,  the 
human  flgure.  In  addition  to  the  many  Ihvorlci  of 
Ihe  orl^n  of  the  ema*  lymtiol,  Mr.  HoltDei  lugsieit* 
the  following:  "The  ancient  Mexican  plclographlc 
mmnacriptt  abound  In  repreMiitattont  of  trcct,  con- 


retitionalliod  In  auch  a  manner  a>  to  frprrMiU 
criMHi.  By  a  cooipariiiHi  of  UiMecurlouitreea  wttli 
ibe  remarkable  ctom  in  the  ralenqae  tablet.  1  hai« 
been  ted  to  the  belief  that  they  mnd  have  a  comnoa 
■Ignlflcaiici-  and  origin."  Tho^  familiar  nlth  lb* 
paper  of  I>r.  Jot^ph  Jones  on  Ihe  aiiti^nitloa  of 
Tenneasee  will  remcuiber  a  nuetle-like.  cArred  ahell, 
in  roDgh  outline  roeiubtlng  a  Mexican  ealetidar. 
Mr.  HoIumui  deeoribe*  and  figure*  a  number  of  (h«M, 
boKevliig  Iheiu  to  be  ealendnr  ditk*.  The  bird  dltka 
are  uol  rery  inlercnilng,  vlllier  in  fonn  or  rariely, 
although  tlic  occurrence  of  oild  formn  in  widely  sepa- 
rated areaa  will  oocn>lon  some  oatonlahmeni.  On  tho 
contrary,  the  ipider  gorgi^ta  are  t>otL  novel  and  beau- 
tlfnl.  If  we  are  not  mlalakeo.  It  waa  Col.  Ililder  of 
St.  I.oula  who  Unit  drew  alleiitlon  to  theae  wonderful 
object*.  Major  IVwell  tell*  iia  that  the  Shoabone* 
reiinni  ilie  ipi^lvri  ai  the  flr«t  weaver*,  who  latigbl 
their  fathen  the  art  The  wild  tribea  call  the  Nava- 
jos,  iplderv.  And  down  In  the  bottom  of  a  mound, 
on  ihebreastof  aKkeletoii.laythedlakaot  Ibe  Buay- 
oon.  oil  whoae  concave  aurfacea  n«re  camtf  the 
tma^n  of  thia  anceilr*!  apiuner,  bearing  the  croaa 
■ynbol  on  bl*  back.  The  aerpeiii  lymbol  la  a  famil- 
iar objecl  In  abnriglBal  an,  and  we  are  not  mrprlsed 
to  find  It  on  ihetl  disk*.  The  nimarkahlo  alinllarlty 
of  some  of  three  serpenl  fonoa,  on  diaka  found  in 
mouad*,  10  tlie  repreiciiialloM  of  tho  tame  animal 
In  MeslcaB  and  Ceii I r«t- American  aiitlqulilea,  la 
barely  htiiicd  at  by  the  writer,  and  <)i>inlMieil  for 
want  of  apace.  The  mnik  gorgeie  are  reir  rude  and 
nnlutereaiing,  but  the  |ino<'t  aMonlablng  of  all  are 
tlioae  depiciinjt  the  human  Ht^re.  In  looking  at  Ihe 
drawing*,  one  doea  not  know  which  to  admire  mone, 
—  the  elevemeatof  the  anUI  in  mnaking  hit  design, 
ortheahtvwdneMof  Mr.  Holme* in  Ihe  inlerprelallon 
ot  it.  Von  are  asked  to  lonk  at  tlie  image  of  a  man 
In  plate  Ixal.  You  surrender  Ihe  taih  aa  hopelew. 
llie  aiillior  guldea  your  eye  lieru  atid  iherr.  and  yuu 
are  ounrlnced  and  delighted.  The  eloae  ciouiliiallon 
of  the  *ub«ei)itonI  flinirea  a*aurca  you  Ihat  be  1*  right. 
IVe  cannot  close  ibis  liricf  notkw  without  calling 
Btlenlion  to  llie  wonderful  unfoldingof  nev  problems 
by  the  •olulion  of  older  onet.  In  Ihe  aame  volume 
that  will  cubiain  ttil*  paper,  by  Mr.  Halniu,  the 
inouiid-lmildcr*  will  be  aeremd  from  Mexico  and 
CeoUS)  America;  but  here  are  new  facta  to  explain, 
even  more  perplexing  thmi  tlic  old. 

—A  laboratory  for  bacterial  research  baa  been 
founded  In  the  FatholiiglaLl  ln»tllul«  ot  Mnuicb,  and 
the  llrtt  eourae  of  Icclurca,  founded  on  Ur,  Koch'a 
latest  tuethoda.  ha*  began. 

— Dr.  Emmerich,  an  aaihiani  in  the  Hygienic  In- 
stitute of  Munich.  profCMra  to  Itarc  dbcovertd  the 
cause  of  an  epldealc  of  InSasiinailOB  of  the  lung*, 
by  which  a  hundred  anil  (Isty-one  pomon*  were  At> 
ucked.  through  diKoeering  the  peculiar  bacteria  of 
the  disease  in  the  platter  of  tlie  Uifcclni  house. 

—  Mr.  nuilry**  report  of  laxt  year's  salmon- Ashing 
confinn*  his  own  aswrilun  tliat  very  liiile  la  known 
about  the  Infliie&re*  which  regulate  salmon-aiipply. 
The  lake  of  sklmon  and  aea-ltoul  ha*  increased  aad 
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dhnlnlsheil  lnileftki>c«a(alllli«orl«t;aB<l  Mr.  tluil«y 
I*  eqinlly  uiuble  to  HteMUti  Hiy  con«M«nt  ralslion 
belwc«a  the  lako  ol  tftlniau,  Aiid  ili«  pKipartlwi  of 
irilH  prcM-Dt  In  (ncroNlInK  yvnn;  ■  l>n[«  takti  bi^ 
Ing  tooMiimr*  fotlowttl  ti;  setrciiy,  tiul  MitnMluiM 
bj atinndancp of  srilw.  Mr.  Haxtey'i lympaihjr  Willi 
aiuiutactiiivr*  hu  groirii  with  Iil>  experience;  luid, 
wbilp  hi-  arknosledgM  tlift  imporiaiK*  (•(  ibc  riv«n, 
hi>  dKindciiCtf  in  tlie  power  u[  k-uiilnllnii  hita  illmln- 
hb«d  inll)  eipcrignod,  Inil  he  iiill  iniiits  on  tlie  n«- 
CCMltf  ol    ll.     Tlir   two   poldli    broiisht  olll  bf  the 

eoiiilnti«()  esp^rlnicDlA  at  Mr.  Ononci  Miimy  ot  iho 
Brilitti  tniiHani.  are,  ttiiU  t)ii-  fungiM  lun;  atlAck  llili 
with  «ltu4<!  iklf.t,  >ixl  oiherwiM  perfectly  faealtby, 
Mill  that  ui  picu  of  lime  In  Ibe  wnlcr  ii  not  a  pre- 
4lap««lug  caoM  of  tlie  illaansc. 

—  Tbs  PapiiiAr  fftfAee  m/mlhli/  utatca  Ihftl  Pnv 
(«Mor  John  Tmirlirlilj;^  of  llartanl  univ«fsit7  has 
written  a  lut-buok  [or  Mlwoh.  irklch  D.  ApplelOB 
A  Co.  have  in  prRparailon.  li  li  «nlltted  *  The  new 
(kjalc*,*  and  ailntlralily  CAirln  out  tlie  priKcljiI'^  of 
the  new  «ducatlon,  In  raqolrlns  thi?  pupil  to  be«0Bi« 
bmlUar  with  the  propettie*  of  mailer  and  ibe  pbe- 
oomcna  o(  foroo  by  performing  expericneiita  for  biin- 

—  \  iMwsertanf  «i'iciifeteti'book«,nK'h  o(  which 
I*  the  work  i>(  an  at>li>  iji  clnllil.  U  iH'iiig  bmQghT.  i>nt 
by  O.  Appleiini  A  Cn.  'rtiv  '  Ph^iologr,'  by  iUticot 
8.  Traey,  M.D.,  Mnitar?  Inqn-ctor  of  ilic  Sew- York 
dt;  Iteallh  department,  and  Ibe  '  Chemistry,'  by 
Pro/.  F.  W.  Clark,  ctiemiil  ol  Ihe  U.  &  geological 
ranfer,  are  bow  ready.  Bc^fore  Sept.  1,  will  be 
liwied  Uic  'Zoology,'  by  C.  F.  nohlcr,  aixl  J.  B. 
&oU«r,  U.I>.,  romtor  ot  taiilogj  of  tliv  American 
mueeiira  of  naiur»l  hbiory  of  New  Yorf;;  and  th« 
*(}B0tiig7.*  a  new  elemsntary  book,  by  Profeiwir  Jo- 
Npli  l.«C«nte  ot  ilie  Unlrenlty  ot  CaUfornla.  Othor 
reliiineii  ara  to  tnllnw  toon. 

—  In  hb  *  BUloriral  account  nf  tlie  Taoonte  quea- 
tkiii in gMlofy/  which  Ur.T.  Scerry  Hunt  eontrlhuie* 
lo  the  recent  Trantactiont  of  tlie  Itoyiil  sucirly  of 
CkiuuIb,  wc  Bnd  Ibe  moet  complete  and  >yit«innl[c 
ot  t>r.  IluDt'ii  many  contrlliutlona  to  lliU  niiicli 
antltocerteil  •celion  of  jicoloitlcal  hiilory:  and  eren 
thtMC  wbo  do  not  acwpt  liU  coiicluMOoa  tniul  teel 
Knieful  tot  Ibli  clear  aud  conciee  (talement  of  Uie 
puuiMli  upon  which  tbry  rcU.  Tbo  Iniroduclory 
clupler  ii  deroied  to  mi  rxplaiiation  of  the  claaald- 
cailoii  of  Ibe  older  rocks  of  raaieni  N'orth  America, 
propoeod  by  Eaton  in  1833,  Ihe  abandonment  of 
vhioh  I*  r^vanled  ai  having  malorlally  rotartleil  the 
progreM  of  American  ^i^oloilT-  "^i*  e'coml  chapter 
U  a  brief  hiuory  of  Ihe  cc<>'<«Im1  turrey  of  eaalem 
Jfcw  Tork  by  Einmone  aud  Mallier.  and  on  esplana- 
tlon  of  Ibcir  dlrer^ent  opinions  concerning  Clw  age 
of  the  rock*  caM  of  the  [Indian  Klivr  anil  Lake 
Chonipiain,  Dr.  Hunt  acccpla  Iho  name  of  Drdurl- 
daa,  propoatd  by  Lapwurlh  In  IBTB,  tor  the  locke 
nlM  Cnmbro^ilurian  of  late  yt^rn,  and  Incliiil- 
Ing  the  Cbaty,  Trenton,  Uiica,  and  lIudMn.River 
groupe  ot  till*  coiinlry.  Tlw  older  rocka  of  eastern 
PuiuylraalB  are  diacuued  In  Uu  Itaini  chapter;  and 


lh«  trguneal  for  tbe  Tacoinlflii  or  pre-pikniole  o^, 
of  tbe  major  part  al  leul  of  tite  primal,  anroral.  and 
tnalliial  of  Rngcrx  In  xhe  gnat  Aitpalacblan  valley, 
(eom*  to  be  sroatly  eUvnfftbeiied  by  ilie  conip*ri*on 
ot  ilie  Btraileraphy  ot  thla  valley  wlih  ilini  ot  the 
Eishacoqniliaa.  XippeniMe,  and  utlier  aniklionl  vol. 
leyii  of  ccnltnl  PcnntylTanla.  Typical  FoUdnin  and 
calclfermia  are  said  to  be  waullnji  In  Ihie  •lain.  The 
gnelMes  and  achltta  autiili-enst  of  ihe  great  valley  are 
referred  lo  Ibe  Laiirentian  and  Montallinn  syateun; 
and  tbo  roek*  of  South  Mountain,  to  thr  Atvonlan 
and  Ilaronlan.  In  Ibo  tnurih  cbaptor.  Dr.  Hunt 
tmcea  the  dUtribuilon  ot  the  Tncoiilan  ayueni  be- 
yond Ihe  orLj,-innl  area«  En  MajsacboMtta,  New  Tork, 
aoci  rcnnnylvniiia.  and  cl(«  many  new  facta  aoitaln- 
Ing  hit  ricw  of  lla  diatiiicuicM  from  the  paleoiolo 
above,  and  the  eoxoic  beluw.  The  oreurrenea  of 
Scolltbua  and  oilier  foxlla  In  the  Toconlan  te  ai^ 
aerted  ;  and  cd  eepeclal  InlenaL,  In  this  connection, 
la  the  dlacovety  by  Powell  and  Walcoll  In  the  Grand 
Cafion  of  Ihe  Colorailn,  below  tbe  baae  ot  tbe  Cam' 
brian.  of  over  ten  Ihousand  feet  of  nn crystalline 
rocka  botdlng  Siromacopora-llke  forma.  The  next 
two  chapters  are  devoted  lo  the  nppar  Taconlc  of 
Eminona,  the  Quebec  group  ot  Logan,  Including  the 
Poiailam  andcalciferaiia:  and  tiie  metnoir  condudee 
with  a  general  akutcb  of  the  paleoisole  hl*toi7  of 
Konb  AiDorlcn. 

—  Mr.  E.  J.  Manmeni  has  publjahod  lite  teinlt  ot 
hip  inrcatlgatlons  Into  tlie  oxiateiice  of  oiaiiganeae  In 
wine.  In  OMmo*  Ua  neadm  for  May  IT  he  givea 
ihirty-uiie  inaiance*  In  which  he  detecia  manganeae 
in  the  (late  of  a  double  tartnite  ot  tbe  ptoioxide  of 
■nanganoao  and  poiaab. 

— '  The  recorda  ot  the  geolecloil  anrrey  ot  India,' 
part  II.,  tor  ISM.  contains  n  note  on  tbe  enribquato 
of  the  Slst  of  December,  IS^I,  by  Mr.  !t.  D.  Olilham. 
Tbit  earlliquoke  was  felt  over  a  larje  portion  of  the 
Indian  |<cnlnaula  ami  Ueniral,  ocraalonlng  coiitlder- 
able  ■lamogc  in  Iho  .Indanioii  and  Nlcobnr  Itlanda. 
Mr.  Olilliaii)  tins  been  enabled  lo  trace  the  earth- wave 
wiUi  much  oertalnty  over  a  large  areM,  to  add  con- 
ridcmlily  to  oitr  knowlcilfic  ot  aetantic  phenomena, 
and  to  construct  a  good  map  ahowing  the  area  of 
diaturbaiicei. 

—Tbo  renewal  of  the  DantnlMaa  prlie  by  tbe 
FMnch  academy,  for  tlie  rcTltion  of  the  theory  at 
Ihe  aaieilKea  of  Juplier,  la  announcnl  tor  the  year 
1886. 

— Dr.  Uyadea,  a  member  of  the  French  tnMeoro- 
logieol  miaalon  to  Cape  tlom,  attached  lo  It  for  the 
pnrpoM  of  obaervatlons  on  natural  history,  baa  pub> 
ilshed  a  contribution  to  Fueglaii  eUinocrapby,  which 
Is  ioterMting  aa  aupplemenlaryio  the  obeerratlona  ot 
Mr.  Bridge*,  the  mlulonary  of  the  Son Ih- American 
mlt^naary  aouiety.  I>r.  llyadee  refers  in  terms  of 
higli  apprcelailon  to  Mr.  Bridges'  ttndyof  tlie  Gal^an 
language,  ot  which  hr  has  compiled  a  manuscript 
dictionary,  which  bo  haa  had  completely  to  recast 
twenty  times  bctoro  bringing  It  to  p^rteeliou,  and 
which  certainly  oughi  lo  be  published.  Some  apccl- 
metis  of  the  vocabulary  and  of  thegranunatlcal  strw* 
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tUK  at  Um  langtug*  are  gireo.  Tlw  mlMloBuiett 
titTC  inoecedcd  in  impraving  ib«  inatarl*!  eoodlUaa 
of  tb«  PihcIaiu,  anil  tikTc  induoed  •oia«  ol  Uiem 
to  adopt  ^Imitur*!,  pMWnU,  Mi  elber  Indouriti 
pumilU. 

— In  Ui«  corntBt  volnsia  of  thq  ProcMdiiict  o(  tba 
Ameti«sui  MmdMajr,  Mr.  Arthur  S**ttt  publitbM  an 
•labonto  ud  eihkntUn  redaction  of  all  Iht  Bctw*- 
sibto  obMrrulMU  of  tli«  todUcal  Ughl.  The  piper 
giTos  Uic  potlllon  of  Uic  »x\»  of  tli«  coti^,  itiiil  the 
s|i(«r«it  bouDtUrtW  of  tha  ll^t.  m  deli-nulncit  by 
DMrtTtlx  bundrpdatu]  fifty diffcnnt  obaorraUOD*  b]r 
JoiM*,  UelK,  I^wt^  and  otlien;  and  utilM  appended 
giro  monthly  nean*  and  otlwr  data  vhlch  intnmariM 
the  reanlu  In  a  ittj  complete  manner. 

Mr.  Soarledoainot  indu]f,-e  in  much  theoretical  dU- 
eOHiouaa  to  the  naluruof  the  uMllacal  llcbt,'bnt  he 
poiou  out  that  ib«  apparfni  allxht  dat  latloD  of  Um 
alia  of  the  CUM  from  tbe  ecliptic  ie  moit  iirobablj 
dtt*  lo  the  oflect  of  aInio«;>beric  nbuirptlon.  and  calli 
attaatlOD  to  Ibo  ncCFuity  of  more  [efliiud  mclbod*  of 
obeerratloB.    II«  eaji,  — 

■■  tl  ■liaiifb«rlt  atoMpaoB  hi*  Ib«  laparUnM  fetre  auricned 
toHlBtbaitadrortkswdlHKt  Uftii,**  cunoi  wji  to  d*- 
Mmlaa  It*  Irs*  pvalllan  of  ili*  Ucbl  do  bbjt  ix^laa  br  Uw 
ilDipk  aM»tod»  aanMbr*  la  nar.  W*  mam  *lUi*t  dlB*ftn( 
■iimlj  whia aa  etn(rr«t  mmm  by  ll»  buDmUtjr,  and  la  WbM 
cataM  lUi  boaoiMTf  irtu  W  ^ItplKve  bj  (InB  tSaattt  al 
krittilB***,  Of  n  muil  nM(t  10  <livci  phMomatrto  obatm- 
Hob*.    1«*lHltoarHTIU|>fDb*tlf  btpratnsblt.' 

Ba  mcgeata  a  modification  of  the  method  employed 
bf  Wolf  In  IraclDg  out  Umi  nebuloalty  about  the 
Ptdadea,  — a  hmUkkI  witkh  couslalod  eeaeittlatly  lu 
vatohlnc  the  vulbUltjr  of  the  thnada  of  a  reticle, 
which  dbappeared  wheneror  the  teleaoopc  wai  dl- 
tccltKd  agalti'I  unllliiniliiaicd  tkj. 

Id  ibii  coDneeihin  li*  meDtlonsiha  lutereatlng  tact 
thai  Ihe  Ullky  Wu}  ap|>ir«r*  to  b«  aboDl  two  mapil- 
tudo*  brlfblcr  tlian  Ihe  m«>n  briglitiMM  of  the  iky ; 
«lilcb  would  mean,  of  coune.  tbal  a  iquare  degree 
of  the  UUky  Way  g\rtii  b«(wm<nDv«  ami  all  timet  a* 
much  ligbt  a>  an  average  e<iuai«  de){ree  of  the  real  of 
iliaak;. 

Bit  otil;  remark  a*  to  the  theoretical  eiplaoa* 
tioo  of  Iha  lodlacal  li^ht  U  the  tolliiwlng :  — 

■'  I  b«n  mmt;  u  ramatk,  wnta  n«ud  M  Ih*  ardlauj  ravU- 
arte  iVvfTi  laii  l<  (lie*  grtatly  In  ibupllcllj  It  vn  dl>i>coi* 
wnta  an  lb*  UmcIbhJT  MsWort*  bedit*.  or  Mas>,  wllh  vblgh  It 
Ir^  luuaCtf  bHB  oomifelcd,  and  neila  iBBttly  Um  «(i(i«u)iU(iii  of 
MvUorlo  ileal  dltflvd  ikrotifboul  ibt  taint  ■yaii-nt.  Ii  iKa}*  W 
■bowa  fii*ITii»<t1riBj  If  ««  nptrd  Uib  inttcuilc  pvUalu  lu 
■etld*  nflcMlea  llgbl  Irrteularty.  tiiat  m  apjii«fWH  Ul*  Iha 
mdlaMl  conr.wllb*nlod*flWla»nBi.  would  naulL  On  lUi 
■ilM*«1  lb*  work  at  OeHmuplae  mf  be  ■eeivlM.'* 

W«  auppoae  tliat  by  '  illSated  throughout  the  aolar 
■yeiem.*  he  mean*  dlSuaed  malul;  In  the  plane  of  the 
0etlptl&  Indeed,  It  could  be  ehown,  that.  If  we  auned 
witb  ail  IndUcrimiuale  aplierkal  diHrlbiitlon  of  niete- 
orlc  dual  around  the  auo,  the  diilucblug  action  of  the 
planeu  would  uUlmaialy  coaren  It  Into  an  approai- 
matalf  diacoidal  ilittrlbntlon  in  a  plana  ooUiddent 
with  Ibt  mean  plane  of  their  ortiltt.  At  any  mle.  U 
ia  not  aaiy  to  Me  bow  au  indite rUulnale  dlttributlop 
diotild  lead  lo  any  thing  but  a  kIow-couc  with  a  terti- 
Mlaxta, 


Tbtrre  can  be  noqneaiion  iliat  itr.  Searle  baa  done 
an  ImponaatMrrkic  to  eelcaco  In  'H^ii^if**^  and  edti> 
log  la  »o  axcellecit  a  manner  the  hitherto  tcanend 
obeerratloB*  relating  to  hii  tuhject. 

—  Dr.  Kmel  Oaeckal  of  Jena  baa  beao  elKlod  a 
iMubor  of  the  UnitaaB  aodetj  for  bU  Hudlea  of 
■poBgea,  Meduaae,  etc ;  abo  Dr.  Aleaaader  Xowakr- 
«ky  of  Oileeaa,  for  hla  loMoglcal  rMearchea.  and  Dr. 
S.  Scbwendoner  of  Berlin,  for  bU  atuillea  In  crypto- 
jCaralc  botany. 

—  Tba  twelfth  part  of  Edwarda'e  '  Buuertiiea  of 
Iiorlb  America*  1«  almost  enlirelj  devoted  to  the 
polymotpblc  and  widc-apread  LycacBa  paeadarcSohu, 
two  plates  wlifa  oT«r  (ixiy  Sg^n*  balag  devoted  to  It 
SbcU  wealth  of  illusiration  ti  exceedingly  rare  and 
oonMfNXidliigly  raluable,  particolariy  with  the  mon 
BeoUng  and  leet  known  earlj  alagea.  KInoieeD  col- 
ored drawing!  o(  the  Urra  alone  are  giT«»:  antl  In 
oxeeittJaii  the  llliuiratlona  bare  ncrar  been  eorpaieed 
111  Uie  moet  eipcotlre  and  carvful  loonograplu.  The 
Deal  number  will  oomplutc  the  aceood  aeriea,  and  wt 
are  glad  the  author  sbowi  no  alga  of  dltoootlnotng 
hit  coatly  DiidrnaUng. 

— The  aUglii  tendency  to  lateral  ctittln)(  pooMMed 
by  riven,  on  account  of  the  outh's  rotation,  and 
kauB-n  lumetlmu  ni  *vd«i  Baer"!  law,'  b^  had  Ita 
efflcleney  denied  about  a*  often  a*  U  Iia<  liuttn  granted, 
by  lUiitc  wlut  have  written  on  the  matter:  and,  when 
graoied,  It  hae  been  loo  often  adnUtted  onlj  for 
■ueania  following  iMiidloiwl  dlrectkina. 

Ur.  n,  K.  GlIbMt  conttlbutoi  a  new  eJtuent  lo  tbe 
dUciuaioii  of  '  tbe  taSciencr  of  terroXrla)  rotation 
for  tbe  deflection  of  ttreama,'  In  a  paper  read  to  tba 
Xattooal  academy  of  ecleaoei  In  April,  aad  recently 
publUhod  In  Ihe  .linerican  ^owraal  4^  ariewee.  Tak- 
ing Perrol'a  meaaara  of  the  deflective  force  that  oomea 
from  tbe  earth'i  rotation,  Mr.  Gilbert  ibuw*,  by  a 
remarkably  almple  eotialdcratlon.  that  Ita  value  la 
noi  lo  muicli  In  throwing  the  whole  iiroam  agslost 
Ita  right  bank,  aa  In  aelecUng  the  swifter  tbrcodi  of 
the  ourreot,  aad  earrrbig  ihum  against  the  bank ; 
and,  further,  that  thia  action  will  have  oapaelally  well 
markml  development  In  meandering  atreama,  where 
It  will  itid  tlie  cutting  on  the  meaadera  of  right4iand 
comrexliy.  and  dlmlnlth  it  on  tboae  of  teft-hand  co«i- 
Tcxiiy.  For  the  Ultaiaitppl,  Iha  aelectlve  tandaBOf 
tbu*  doievmlned  toward  tba  right  bank  la  neatly 
nloe  p<ir  cent  greater  than  towani  tbe  left ;  bat  It  b 
not  fiuteil  that  Ihe  TaUef  form  haa  been  noticeably 
affected  by  thb  prefereace.  On  Long  bland,  how> 
crer.  the  form  of  tbe  tntleyi  U  cleariy  oonuolled  by 
III*  uorib'*  tumiag,  aa  wat  flni  augKatteil  by  ilr.  Ella* 
Lewli  lome  yeara  ago,  and  rtcently  confirmed  by 
Mr.  1.  C.  KiiBMll. 

Tbe  nriklo  by  Ur.  Gilbert  advaacm  tlie  ^ueetion 
not  only  by  properly  applyiag  the  law  to  rlrer*  llow- 
Ing  In  any  dlrteolon,  but  further  by  giving  it  a  mors 
delicate  aiiatjaLs  than  It  haa  yen  received,  with  the 
cowrlutluu  iliul  in  certain  favorable  caana  tbe  form 
of  a  lallcy  may  be  decidedly  InflaeiiCod  by  thia  bidden 
control.  While  the  n^uli  It  of  laleresi  to 
gaogrmphara,  the  method  of   aaaljali  ha* 
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hiipoTUtic«.  The  appliniloD  of  cnMhcRUUtc*  u>  Mr- 
rartrtU  phjaics  tia*  Xt»  otwn  Ixwn  (rulileM  rrara 
AtrnHag  with  proUemi  in  a  tlnipUSod  or  IdealUed 
(orm  UiU  dcjiuta  too  wldolr  trotn  the  eoupllcatloai 
of  iiituntl  CMidUiou.  TLIt  wa«  noUUj  tfat  cato 
wilb  iba  •uppoMd  demonitntioiii  «buiii«d  by  Hop- 
kins In  111*  geological  ipcculniioaa.  It  I*  therefore 
snulfjing  to  Sod  tliai  Um  locrMMd  value  of  ion 
Baar'a  lav,  doit  fousil  by  Ollltert,  cornea  eeMtiUally 
froBi  a  doa«  cotuJileration  of  ilie  ai^tual  ratlier  Uian 
ot  the  Ideal  condition*  of  rivet-flow.  It  i»  an  ad- 
ranc*  ia  ill*  application  of  rnatheiaalJca  u  well  aa 
in  U>e  (xplanaiiou  ot  (ana. 

The  lat«ra]  tendency  of  riven  waa  flrtl  iiotioctt  En 
Ih*  CUO  of  tlla  Volga,  which  undercuU  It*  rigbl 
bank,  aa  it  iboulcl  In  tlils  tieinlapfaer*.  Otber  oiam- 
|il«a  are  found  iu  Nortb  Carolina,  in  tfae  cbannela  of 
the  ttreanu  flowing  eattward  to  the  cout,  where  tb« 
•oulhera  liaulu  are  tbe  atfxper ;  again  on  Long  b- 
land.  and  on  ili«  plaiiia  uf  Xew  Zvalauil.  Itut  tho 
radial  Talley*  ot  soulli-vaili-ni  Fram^e  allorti  better 
lilnatntion*  than  any  ai  tli«ac,  iuumucb  at  th«lr 
forma  are  accurately  diown  on  Uiu  gcrai  maji  uf  ili« 
army  eoglnecn.  North  of  tho  Pyreucca,  about  tiw 
town*  of  Tarbat  and  Aucb,  there  U  ait  old  laady 
delta  depoell  tpread  out  by  the  riven  from  tho  mouD- 
talni  Hhlia  thia  region  vm  itill  utiiinr  waler  ;  aud 
llnca  ita  deration,  tli«  ilrnuu*  formed  npon  It  all 
toUow  tta  ganlia  aiopea,  illv^^niliilE  like  the  rlba  of  n 
(an  from  tho  blgber  otmlR  toward  tbe  lower  iuat|:iu. 
and  cutting  down  their  cliannela  iitlo  the  old  d«lta 
plain.  Tliera  U  nothing  li«ro  In  the  ilat  tnjtirt  ot 
uneonaolidatOi)  laiidi  to  detenainv  aii  uuBymiiietri- 
cal  form  In  the  ralleyi :  and  yet  they  all  abuw  ruuat 
dlatlnctty  a  gentle  *lop«  on  the  kft,  and  a  itecpi^r  alup« 
on  tli«  right ;  longw  lateral  branohoi  on  the  left,  and 
abocteronaa  on  (he  right ;  aud  many  of  the  highnayi, 
coaatraetod  parallel  U>  the  itreania  on  the  aa  yet  uu- 
brokan  uptaodi.  ate  dearly  doier  to  tbe  iireaDU  on 
tbatr  left  tlian  on  their  ritthu  All  Ilil*  la  a  direct 
eltecl  of  tbe  aanh'i  rotation. 

It  U  cuMoisary.  In  ipeaking  of  Uie  deflective  force 
thai  artMa  from  Ilie  oarlb'i  rotation,  to  »y  that  It 
•rCU  to  Ih«  rlitlii  In  the  norlbfirri  ticaibiplirni,  but  to 
the  left  tu  ili«  aoatheru.  Th«  reaaon  for  thia  Is  not 
found  in  a  dunge  In  the  dfrectlon  of  Ui«  force,  but 
only  in  a  change  in  our  way  of  ioolting  at  it.  It  it 
aa  If  one  tfaowld  look  at  tlin  toca  ot  a  ntch  in  tbe 
norlliem  bemltpher*,  and  aay  that  tho  liand*  turn  to 
Iba  Tight,  and  then,  on  going  to  tlte  toulbem  henii- 
qibera,  look  at  tho  back  of  tlie  watch,  anil  my  that  the 
haada  um  to  Um  loft.  I^ct  u*  therefore  lUgKui  that 
111*  pograpbara  of  tbe  aoalbem  hembphere  look  at 
tbdr  wiada  and  aionn*  and  itreama  from  Uio  proper 
aide,  Joataa  they  look  at  tbelrwalchea;  and,  alUiongb 
lUa  would  involve  th«ni  in  tbe  alight  inconvenience 
of  uanding  on  tbdr  lieada.  It  would  give  them  the 
moral  fatlttaetlon  of  teeiBg  that  the  deflocilve  foivaa 
ot  the  earth's  rotation,  aa  veil  as  tbe  bands  of  ihdr 
watdMSi  aiwap  '  moke  for  tbe  right.' 

—  Ur.  Lockyer  baa  giv«u  au  account  of  a  r«««»i 
liali  to  the  obaemlor]'  at  Nloe,  tbe  building  ot  which 
bdue  to  the  tnuniflc«nioe  of  Mr.  Btsehottabelm,  the 


well-lciiowo  Pr««ich  liaiiker.  lu  c«iiii«ciion  with  this, 
Mr.  Lockyer  preaenta  tome  ttriklng  idea*  reapectlng 
tli«  future  of  physical  obaerratloBi  of  tbo  iMamly 
bodlea.  Ho  auggeat*  thai  it  I»  now  time  lo  abolbh  the 
obatrvor  entirely,  and  tbai  any  asiroikonier  would  b« 
loalng  bis  time  bv  allemplinj:  lo  draw  either  t^ie 
ncbuU  of  Orion  ot  tbe  ipcclta  of  nan.  Pholograpby 
■booM  take  iha  place  of  bami-dnwlog  tor  both  of  tbeaa 
purpoae*.  Be  plcinrea  an  attronoam',  OM  thouiand 
yeurs  hence.  In  a  room  filled  villi  photographs  gir> 
Ing  a  picture  ot  every  part  of  the  iicavaas,  tram  pole 
lo  jiole,  a>  tt  appmta  to  at  In  tbe  ninoteoBlh  centiuT. 
By  tuing  a  dlSereut  tonn  of  leleaoopc  Iba  expoote  of 
a  dome  coulil  be  avoided-  Aliogelber.  Mr.  Looltyer'a 
■uggettioni  arc  well  worthy  Ihc  attention  of  dJ  eo- 
Kagcd  !n  planning  obeerratorfot. 

—  in  188S  an  ezhibtttnn  of  tavonUoiis  la  to  be  bald 
at  South  Eenilntiton  under  the  patmi^e  ot  the 
Ptioce  of  Walee.  The  fini  part  ot  the  ulilbltlon  ts 
to  be  of  dl  InveDtionii  niade  or  brought  Into  use  since 
i8St;  tbe  second  part  It  to  bn  of  dl  itiuiicd  instru- 
nieuis  invented  since  1900.  The  committee  of  the 
flrsi  exhibition  fncludet  many  of  tlie  iDoal  eminent 
aeieniiflc  men  in  England. 

— Tbe  Ilfualrirfe  reUuntr  r^porta  an  In terealing  dis- 
covery in  the  department  of  phntocraphy.  Eleven 
yeanago  ProfaatorTogalof  lierKn  eiptdned  a  method 
by  whkb  th«  afft«Is  of  oulors,  such  aa  bluu  and  i«]tow, 
■nlg^t  mniUn  uitchangcd  a*  to  light  and  uluje,  uid 
wblcb  would  OTervome  this  dlfflcnllyot  pbotogniphy. 
Be  has  DOW  wofked  out  a  prol^eat  on  this  principle 
with  practical  aueceat;  it  is  pul>Iltb<4  in  tbe  Photo- 
i)rapU«cA«ii  mfttAdlungen,  and  tbe  Geniun  pboto- 
graphic  society  hot  awarded  him  a  prlxe  for  it. 

—  Professor  Camoy,  of  the  raiholic  university  of 
Uouvaln,  announces  a  work  OQ  *  Hlotogie  cellnldr*,' 
which  will  traatof  the  Rcueral  character*  ol  cwlls,  bMh 
auinul  and  vegetable.  He  prepoMs  lo  dnd  with  ibe 
general  oiganliallon,  chomistry,  and  phyalology  of 
eella,  bating  bis  work  upon  orlgtiul  observation*, 
cither  new,  or  confirmatory  of  previous  rescarcfao*. 
He  promlMt  over  four  bundniil  new  lIlosttallMis,  en- 
graved with  great  care  and  accuracy.  The  acheBo 
is  ambitious;  but,  If  well  carried  out.  It  will  secure  ot 
a  valuable  book  on  an  aipvct  ot  biology  too  little 
heeded  at  pment.  Professor  Camoy  1*  a  Iwlaniit, 
whose  reimtalioD  will  hae  high  If  his  volume  fullUa 
the  promises  of  Ibe  {iraijioctus.  ll  tt  to  he  pubUsbod 
at  Llerre,  Belgium,  by  Joseph  Van  In  A  Cle.  TIte 
prlci!  to  sobterlbera  it  twenty-fl*e  francs. 

—  If  an  otworratory  i*  lo  be  Judged  by  the  number 
of  IU  aitronoinen  and  tbe  variety  of  Its  vork.  that 
of  Paris  mutt  rank  as  the  first  in  tlie  world.  Tbe 
moat  Inponant  work  now  In  piogrei*  Is  the  conatnic- 
tion  of  tbo  srwt  cainlogue  of  stars  obaerved  daring 
the  past  thirly  years,  the  printing  of  which  baa  been 
commenctxl.  Tbe  BiacbottsbeEm  drda,  knowa  aa 
ihe  'cercle  <lu  janlin,'  hat  iliu*  far  been  used  only 
for  day  ohscrvailons.  One  of  tlie  tootl  important 
irapmremenl*  lia*  buen  ihe  introduction  of  tbo  shal- 
low amaJgamated  ba^in  lot  holding  the  quicksilver 
tjied  In  tbe  arllflcid  horiaou.    Very  csreAil  ciperi- 
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Ricnt*  liAve  been  niBdo  la  McerlMln  vhoihcr  the  level 
of  Ui«  quIckoltnT  in  titl*  biuln  iDin>tii*  iiiicIianBvd 
alter  kliy  *li|t1it  mutton.  T>>  I««t  llils,  al(«rnate  ob- 
■ervatioiii  wm  inula  with  the  ainalgnmatxl  aDil 
w(lb  the  onlliist?  baiin.  The  mtulU  ibow  conclu- 
(ivHy  tliMi  tl<«  amalKAmMVil  buiii  prvMrvi-*  lu  level 
perfMUjr.  Uoreover,  ih«  iliitiirbnnre  pnxliicAd  by 
tbo  pNMaga  of  carriaseB  in  tlie  nElgtiborin^  itreel  )■ 
(catMly  poneopiible,  lo  that  it  I*  now  pocilbln  to 
obierTO  tba  iiitdir  at  any  linur  of  ib«  day  wllh  p«r^ 
foct  «aM.  Thti  rcAulI  t«.  Hut  one  of  the  icrunt  objec- 
tion* to  biiilillng  ail  ob»etv»liiry  In  llie  iieigliiicirhooil 
ol  a  railway  is  dime  away  with. 

—  A  new  obanrTalnry  hai  been  mcontly  mnMliiiietl 
on  a  mimnlaln  In  the  toitlh  ot  Krnnci.-,  Icuowii  na  Pk 
d«  Midi,  nure  Mr.  Tbollon  has  erected  his  most 
pomrtul  ■peciroic-opE,  and  reports  that  he  can  *ee 
dally  forty  rajs  o(  tlie  clininiospheni  in  a  rofcion 
wban  ordlnarlty  only  oiKht  are  rUlbl^.  tie  also 
mkke)  tlie  n«w  and  Inlervallni;  otiwrvalloa  that  the 
UnuiolatloiuoflUo  photosphere  are  visible  in  blatpec- 
troscogie  aa  fine  (trlae  eiicndlng  Ihroiijili  Ilie  whole 
Icn^^Ih  of  the  epeciriitu.  Wlinl  li  yoi  niore  cnriuua, 
■ImDnr  gmnulationi  seem  to  »how  tliein^elvet  in  the 
chroinoiphere,  being  inillcatei]  by  rhe  cimr.icicr  nf 
the  hyiln>Ken  line*,  wlilch  are  brokm  np  Into  small 
pIcciM  Insieail  o(  Mnu  roniliiunni.  It  mny  bo  r*- 
nuirkei].  In  tliln  ciinnccllun,  lliat  this  ■.'bMrratorj  la 
not  a  purely  goveriiinvntal  one,  but  liu  been  con- 
Rtrucio'l  with  tbc  funds  dunatnj  by  various  pHrate 
tndiviiluala  und  Klcntiili;  tiodle*  ot  Franco. 

—  A  coble  niestafe  rvcciveil  Jnne  SB.  at  llanard 
coilegn  obsermtary,  Train  the  EiinipL-nn  asanclntlun 
of  HMironnRiers,  aououiicei  the  diicovor;  of  an  as- 
teroid I  No.  23T)  by  Dr.  Pall.n  at  Vienna.  Two 
obMrrailoBi  ari  k'**'"-  **  follows:— June  ST,  4101; 
Greenwich  mean  time  right  a4cen»lon,  IS  hours,  ID 
mtnnl«,  41.7  seconds:  di-cli nation,  sunlli,  ID  degruei, 
3S  irilnninc,  :£•'>  seconds.  June  2d,  '.itHV:  rljiht  m- 
cenkiun,  lllliour*,  Iftniinaii'*,  ID.D*Manil*:  ducKna- 
llon.  souili.  Ittdevrovt.  41  mliml**,  lOsMondk  Ttie 
■traiiger  U  uf  the  twelftli  raat;iiiliiile. 

—  Bnglneera,  manntaeturera,  and  Othora  IntarMleil 
In  Ibe  pniin-etn  ol  mechaiiioal  tcieiiM,  and  wisblnf 
to  ntlcnil  liic  meetings  ot  the  mechaDleal  Mctloii  of 
the  AmiTion  avtoolntlou  at  PhilacjelpbU  next  Sep- 
tcmber.  »hi>iild  tend  lo  tlie  •oerotary  |J.  B.  WebbI, 
ai  liboca,  N.V.,  for  mamberohlp  blAulta,  or  abitrftct 
blank*  in  cue  It  is  Uielr  latention  ti>  prepare  a  paper 
for  tbo  mooting. 

— U  ti  r«iiorled  that  Prof  C.  E.  Bnuy,  of  Ibe 
SUte  agricultural  college  of  luwa.  hai  been  offured 
■  proEworship  of  boiao;  ud  hortlcaltiire  at  the 
Dalnntiy  of  Nebraska. 

—  We  learn  (mm  RnTJitrrrlBi;,  that  lllra,  the  Fronch 
utronomer  and  pliyslci*!,  lia*  derlHiul  an  apparattu 
for  dnlcrmliilng  the  actual  caloriflo  poner  ot  the  solar 
ray*.  An  alembic  ot  copper  containlns  sulphuric 
ether  I*  expoMd  to  ibo  suaivlilnc.  The  heat  abeorbed 
volAiillie*  the  li(|utcl,  whicb  t*  coail«i*«d  In   the 


alembic  ltegnaitIt'*formulal«rroploj«d  localculaio 
Iha  inlar  heal  absorbed  from  tli«  iiiianlliy  of  llijiild 
eondented . 

—  The  prelitninary  meeting  held  in  Boston  a  tew\ 
n-Mks  ai;»,  to  oinsldrr  tlio  tortnation  of  a  N'wtKng-l 
land  meioorolfl][lcal  aodpty,  was  followed  by  a  secmid 
meetlns  <><■  June  37.  at  which  tlie  society  wu  (or> 
mally  uriianiwd.  H'lih  the  prime  objocl  In  ikw  of 
advancing  tucteoroioglca!  science,  ll  wa*  decided  to 
begin  vork  on  a  simple  plan,  with  obeertatlons  prob- 
ably llmitod  to  ntinfali  and  temperature  range,  so  a*, 
in  the  firht  place,  n<ft  to  aiicmpt  raon-  than  ciuld  lie 
expected  from  a  larg«  immbnr  of  observi'ri,  and.  In 
the  second  place,  to  collect  no  mor>-  niaterlnl  at  ibe 
ouiaet  ttian  conld  bo  pri>|*crly  discussed.  There  will 
bo  unplo  opportunity  to  expand  work  from  so  moder- 
ate a  beginning,  when  tbc  development  of  the  wcactf 
shall  warrant  iL  In  order  (otslabltth  a  woll-placod 
system  of  obscnora,  all  persons  within  the  ltmil« 
of  Now  England,  interested  In  observation  of  the 
weailwr.  are  rciiietted  to  send  their  names  to  Ur.  \T. 
M.  IMvls,  secrelarr  of  (he  ■oeiety,  Cambrfdce.  Moss. 
Ueiubersbip  Is  not,  liowcver,  rcslrlctol  to  otnervers 
■lone  It  I*  hoped  that  tli*  society  may  tecur*  the 
eo-operallon  of  iboie,  nlso^  who  are  iuterwlcd.  to  cn- 
courafo  tbo  stitdy  of  meleorulugy,  even  thau|[li  they 
may  not  luve  time  to  give  directly  to  Ibe  work  of 
observation.  Tb«  buslnei*  at  (bo  society  will  be  cu- 
rled on  under  the  dlroclioQof  a  council,  coiuliting 
of  Mcur*.  Nllos,  Unvis,  Flufierald,  Upton,  and  Wes- 
ton. Mr.  Uplou,  recently  of  the  slsual-servlcei  kud 
now  prof esaur  ot  asironntiiy  at  Brown  university,  will 
act  as  illrwctorof  vliservaiiona.  A  circular  is  In  prep- 
MMtion  for  dlsu-ibuttuu,  on  A)ipllcallon  to  the  seore- 
lary,  ^ving  more  in  detail  the  plan*  ot  organUaiionr 
and  tlie  pfvposod  aystom  i>f  observaiiuaa. 

—The  report  of  tlie  North  Carolina  agricultural 
•sperlmeni'SUtloB  for  1H83  U  almost  wholly  dovotett 
to  coinmerolal  fertlllxers;  although  a  few  analyse*  ol 
fodders  are  rvpurteil,  and  mi>n)  tir  leu  work  is  men- 
tioned as  having  beiui  iloiie  fur  the  stale  geologlH 
and  tbc  state  boani  ot  health  which  is  not  reported 
here.  Tlie  moet  generally  inicresilug  portion  of  ih» 
report  1*  that  conoemlug  tbo  rvccntly  explored 
depoaiia  of  pbospbatle  nodules  and  ruck  in  iIih  state, 
some  account  of  nhich  has  alre^y  been  given  hy 
Dr.  Ualmcy  In  HeUnet.  ill.  dl. 

—  A  convention  of  ugrlcultural  chemists,  wlilctt 
met  In  Atlanta,  fie..  May  16  and  la,  appoinieil  I'rot. 
S.  W.  Joiitison  ot  UnuiiecCicut,  Prof.  H.  C.  White  o* 
Gi>i>rgia,  and  Prol.  W.  C.  Stubbs  ot  Alabama,  a  com- 
mlttei:  to  propoao  a  niatbod  for  (be  delerailnailon  of 
phosphoric  acid  In  fartlllMR.  TbeIr  tniion,  which 
is  loo  long  for  reproduction  here,  moummends  a 
method  for  general  u>e  for  the  twelve  muntlis  follow- 
ing Its  date,  and  promises  turllier  invvsilgatlon  and 
a  report  at  a  future  lime.  It  wfts  n-solvrd  by  tbe 
CMivention,  "  that  (bis  method  be  not  cunsidered  a« 
binding  upon  any  one,  but  tliai  (bo  cuoteiitlon  n«- 
ominMid"  It  to  iho  profcssiun.  and  hopes  tlial  all  not 
bound  by  cunlllctliig  obllgalioiis  will  follow  lu*' 


i 


FRIDAY.  JULT  11.  1SS«. 


COMME\T  AND  CRITICISM. 

Tbe  Incfcasiiig  number  i>f  intcniitttonni  od- 
F'vntific  coDgreaacs  whose  ninction  is  the  ostab- 
lisbtnitnt  of  commoD  points  of  departure,  and 
the  unification  of  sUudards  of  measure  boUi  u 
to  diineasions  and  nomenclsture,  la  u  liopefu) 
kign  of  pragrawi  townrda  Itin  '  inillenmum '  to 
which  men  of  kicdob  an:  iinqucntionabl.v  nrar- 
[er  th«n  tbdr  political  broUiron.  It  ia  dolight- 
(tal  to  find  tliAt  tlicro  an  eo  louny  important 
mattetv  concerning  wbioh  scieotlflc-  men  repre- 
aeotliif;  aaaxy  UHtions  nud  nuov  laiiguitgM  find 
thcniMlvcitin  pcrfL-cl  ngrceuMtnt.  Although  ld 
many  instances  n  aurrcnder  of  aome  persona] 
or  patriotic  claima  hu  been  demanded,  this 
haa  been  generallj  acceded  to  nith  little  pro- 
teat,  to  the  end  tlinl  iniivcrMnl  advnntagu  may 
tw  the  outcome.  ^Vhvn  work  of  this  kind  is 
done,  it  alioiikl  bo  done  for  all  time  to  come ; 
at  least,  what  ia  deOnitek  Sx«d  u^ion  should  be 
of  such  a  nature  that  it  will  not  need  uwloing 
In  the  Dear  (bture. 


» 


In  this  respect  the  report  of  the  electrical 
cooftreaa  is  sometblDg  of  a  dhuippolntnienl. 
The  oongreu  aeema  to  have  reached  it«  con- 
claaiona  in  undtio  baate.  Indvcd,  tlie  olec-Lrica] 
iiDit«  as  now  defined  are  kss  precise  and  scl- 
entiflc  than  before.  The  reference  of  the  prac- 
tieal  units  to  those  of  tbe  c.  o.  s.  syaleni  was 
itt  Itoelf  admlrublf  and  aatts factory' .  With 
the  ivcw  deflnition«.  one  only,  Uint  of  current 
Mnagth,  has  a  prociae  relation  to  the  fun- 
damental unite:  the  othrra  hare  become  ar- 
bitrary. Would  it  not  have  beeu  better  to 
adhere  to  the  original  ohm,  and  to  deSue  Ilie 
meroticy  unit  na  pro\isional?  The  new  nier- 
eary  unit  ia  oblnini-d  frmn  meaNUivnK-nUi  tliat 
differ  among  tbcmeclvc«  by  more  than  two  per 
cent.  Beeideg,  the  verdict  was  made  up  before 
the  resulla  of  I'rol^ssor  Rowlaod'a  exhaualire 


inresligallon,  now  in  procesA,  were  In  the  poa- 
Beesiou  of  the  congn-M,  altlMiij^b  this  invMti- 
galion  wua  admitted  to  l>c  one  of  the  most 
iinimrtJtot.  A  provisional  mercurj'  unit  of  a 
hitndred  and  six  oeottmetreB  would  have  satl»> 
lied  all  prscUcal  deinanda,  and  would  have  been 
subject  to  such  oorrectlon  iw  ftiluro  niacareh 
indicated  to  be  neceaaari,-.  As  the  mauer  now 
atanda,  the  elegance  and  simplicity  of  the  aya- 
tcm  is  de8tro,\'«d  by  tlie  introdoction  of  arbi- 
trary units,  the  value  of  which  may  aome  time 
bo  njund  to  be  considerably  dilferent  ttota  that 
now  asaamed. 


While  tlie  congrcM  miglit  have  acted  more 
wiacty  in  Uie  0]>inion  of  many,  in  Ihe  matter 
of  thi*  ohm,  in  its  ilcfinitiou  of  Ihe  standard 
of  light  it  would  certfliuly  have  done  well  to 
postpone  action  for  tbe  preaeot.  It  appears, 
that,  because  noUiing  tx'tter  was  offend,  tbe 
square  centimetro  of  fused  platinum  waa  adopt- 
ed. Although  this  is  a  matter  which  is  gnat- 
Ij-  in  need  of  adjustment,  there  can  be  Ultle 
satisfaction  In  tlie  ado|ition  of  what  is,  a*  near- 
ly n«  may  be,  an  impoMibtc  Standard.  Tlierv 
must  Inve  been  a  {laucily  of  anggestiODs  as  to 
a  suitable  standard ;  which  is  siDgnlar.  consid- 
ering the  prominence  of  tbe  problem  of  meas- 
uring intense  lights.  And  In  recommending 
that  all  records  of  observations  of  atnKuspberic 
electricity  and  eartb-currenlH  should  be  sent 
to  tlic  iiiteniallonal  bureau  at  Bcrnc,  the  con- 
gress simply  acknowledged  our  present  ig!M>- 
rance. 


OtDLiootiAi-iiie»  of  special  authors  have  bat 
an  ephemeral  value,  if  made  during  tbe  life,  or 
at  least  during  the  activity,  of  a  writer.  It 
would  therefore,  in  oar  judgment,  have  been 
better  to  restrict  tbe  one  just  ieaned  by  the 
Nattonat  muaeiim,  and  thiiy  described  in  our 
notes,  to  Prott«Bor  Balrd's  direct  contribatlons 
to  sdenoe,  which  have  avowedly  ceased,  and 
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to  postpone  mcDtioii  of  those  undertaken  wilb 
tlie  asBistance  of  tnnny  oollaboratora  (wbicli 
record  the  advauce  of  acieuce  throtij^h  the  re- 
•corobes  of  otbera},  or  deallnif  primarily  nlUi 
applied  adeaec.  However  lmiK>rl«nt  Uii«  latter 
work  Biny  bnvc  been,  —  anil  >v«t  sIioiiM  bo  far 
(VoDi  iiiidormting  ita  iniporlaiicc,  specially  in 
tbe  develupincntof  ■civnce  in  America,  —  it  not 
only  bindei-8  a  proper  rctroapcct,  an  independ- 
ent eo'ip  d'oeU,  of  hia  remarhably  Gxt«nai^'e 
niid  valuable  oontributioiia  to  tbe  ^'e^teb^ate 
zoology  of  North  America,  but  it  Hveins  to 
demand,  at  tomv  fulnre  ttuic,  a  repetition  of 
this  work,  witli  its  almost  pninftd  detail  and 
voluminous  indexea.  Tbe  first  was  the  only 
preisiiig  need :  for  Uie  ottier,  we  could  have 
contented  our^lvea  for  the  present  with  tbe 
indexes  of  itie  evorynlnTc  procurable  annua) 
records,  Smithsonian  reports,  and  lish-commis- 
uon  publications. 


A  sdenttflc  friend,  himself  a  bibliographer, 
docs  not  look  with  complacency  niwn  tlut  to* 
nouncemont  that  similar  bihltogTaphlcs  will  bo 
given  of  otJicr  still  living  Datnralists.  lie  aska 
whether  those  directing  or  engaged  upon  this 
work  could  Dot  Kara  their  bibliographic  energies 
to  better  accoimt  in  another  direction.  Fathers 
of  a  bnia^  science,  or  i>Ioneera  in  a  rasit  Held, 
who  cover  Ibat  field,  are  few  indvcd ;  and  only 
thoir  bibliographies,  when  earned  out  with  tho 
nilnesB  of  tluit  which  fiirnishcs  ns  our  text,  can 
hftve  any  |K)seible  permanent,  or  even  great 
temporary,  value.  Wliat  are  really  wanted  are 
topical  and  geographical  bibliographies,  which 
sbaLI  tighten  Uie  labor  of  the  expert,  wid  lessen 
the  chanoen  of  incorrect  slntemenl,  and,  above 
all,  of  unnecessary  rc*stftlcmcnt.  Those  are 
tlie  true  aids  to  progress  foe  a  generaUoo 
bunlened  with  a  literature  vast.  Ill-assorted, 
inchoate.  Individual  bibliograpbtea  do  not 
pcoelrute  Its  depths.  Let  our  zealous  hibli- 
ogrspbers  devote  to  Mich  work  the  ssme 
time  and  i>nins  Itiuy  would  give  to  that  pro- 
posed, and  tbe  result  will  bo  of  tenfold  im- 
tnediate  value,  and  it  will  bsvo  at  least  some 
huting  worth. 


LBTTEHS   TO   THE  EDITOR. 

•**  OorfftpontitnU  nr4  m/iutit^  bi  ht  at  brit/ at  po^tHit. 
rA<  vitir't  Bunif  li  in  nKoux  rrfwlnrl  »t  pn-a/ n/ avtil /ailh. 

The  asio  meridian  of  longitude. 

Ix  knaii^og  incrfdlan*  for  pirprtunl  UM>tuln«si 
and  111*  beat  practical  rcsiilu.  i]i«  location  of  the 
ISOih  degree  U  of  far  more  Importitnco  than  that  of 
B«ro  ofan;  other. 

Wlien  we  meet  n  thlp  of  nnnihcr  nation  aC  sea,  we 
(lalermlns  upon  (peaking,  one  of  ilie  laoic  Important 
objecUot  whieb!*  to  company  Inadiuilet.  Wedoex- 
clianijo  toiixltudes.  but,  ud  camparlaon  wo  Red  alarge 
dlSereure  botwevn  tli«ui.  Then  the  queition  arlMt, 
Is  oni)  o(ourchroaoui«t«rt  vroiu;,  or.iri'  w«  mlsiaken 
ns  to  ihct  meridian  fnim  irbicb  lliu  other  ship  reckuus 
Iwr  loncltude?  Tlii*  ship,  by  tbis  time.  Is bejond  tbe 
roach  6l  our  fnnh«r  liiqulr?.  and  hence  the  oueiUon 
cannot  be  satlifiietorllT  nnswv^red.  We  are  in  more 
doubt  llian  befotv'  •|)eakiii)[,  eoiifiuion  has  been  worse 
con  (an  ml  nil.  and  only  bcutusa  we  do  not  know  poal- 
tlrely  tlio  i>Uier's  lero  meridian.  Amou^  meretiniit 
shipping,  on  Inng  vovages.  Jiut  this  sort  of  Iroubls 
oecnrs  conslantly,  ircrhapsdally,  to  tb«^reat  i-nbonce- 
nieiit  of  risk  to  lbs  safety  of  ships,  caT^ues,  and 
crew*. 

.^^ain:  an  KnglUti  or  an  Amcrlvnti  «bip  Is  In  mld- 
Pa*!i1)c.  steerlTig  e»*l ;  rn>st««  tbe  l90Ui  iletiTM  of  her 
reckonlnc.  from  Gminwicli;  and  tlieii  meeisaFrenob 
ship  standing  wrsi,  which  Iisi  rruasod  Ibe  ISOlh  dsfrea 
from  Pirii,  Thcv  toKtM.  and  each  asks  tlie  other 
to  ruport  him  »t  I.loyilt.  They  arrive  In  tlMlr  respec- 
tive porli.  and  esch  rojmrU  tlia  otiier.  as  r«qu«»ted: 
but  oni!  lepori  stHtcs  that  the  speaklDK  occurred  on 
one  da>*,  say  Monday,  tho  Ut  of  a  month:  and  tli« 
olboroa  anothT  day,  ■.lyTiirxlay,  theSdof  tlie  asms 
month,  iiui  I  will  not  miililply  Instances.  These 
two  will  give  some  lilrji,  ilibiti-h  faintly,  of  the  risk 
to  pTopt^rly  and  Ufa,  na  well  a*  tho  cixifiislou  of 
daisa,  caused  by  the  prcwnt  unieillcd  j^onditlon  at 
meridians. 

If  till-  ISOLli  meridian  w«r«  nnlvvnally  rncognlsad 
as  pnstliifi  IbiTiiiL'b  Uciiiig  Slrnll,  It  cnultt  be  so  pro-  ' 
Ject«ila«  iopiMclt'sr.  or  nearly  no.  of  all  land  ih rough-  ] 
out  lis  tnllrt!  leiiuib;  niid,  itili  being  iruo,  it  conld 
he  iii<vt«  Ibe  divlditig'lliic  of  dnvs,  naturally  ami 
pr<>p<'rtv,  with  the  tiicatest  possible  advantage  to 
i>verlji"iy  i.'T.'ry where. 

If  n  ni.  riiiiiQ  poBiInK  through  Uer^ng  Simlt  w«re  * 
aili'|ii«d  u  ttie  ISOih,  then  tbe  uim  meridian  would  ' 
mm  ihrough  centra)  Eiin>pc,  und  enter  Africa  near  J 
Tnnls,  and  the  Atlantic  Occun  from  llie  coart  of' 
Culiiea,  tliereby  Klvliig  Xorway,  Denmark,  Germany, 
Austria,  Swiiierland.  and  luly  tbe  oppoituniiy  of 
having  iholr  national  observatories  upon  it,  on  their 


own  soil. 

KuFfulk,  Vs.,  ,Iant  S. 


C.   BOHL-M. 


byatalllsatfon  of  gluooae  in  bouajr. 

A  gentleman  of  onrcity  who  ls«nit*4KiIeiteuslrel7 
tu  tiee-cniture  hai  funilshfd  ini;  niili  ihi-  folioulug 
rather  remarkable  inddeni:  — 

On  opening  a  cap  of  honey  that  bad  been  made 
•ubteeiienl  to  July  t  of  iait  year,  ll  was  discovered  ' 
that  tlie  entire  iMittom  wus  c'ovoreil  with  a  larer  of 
some  pvL-ullnr  white  powdery  suliilance  never  before 
observed,  buch  an  occurrence  belnK  new  to  li)m.  he 
eontcrred  with  *<>me  of  hii  acqiinlntances,  also  en- 
cased In  bee-nlaini;,  but  with  the  uniform  result  «( 
(urnlshlngeaebiriih  abitof  new*.  Asampieofthe 
white  sutwunce  was  submlttnl  to  mo,  and  on  eianl- 


ft 
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MUon  WM  prvt«d  U>  b#,  wlib  lbs  escepiion  of  tli^bt 
■MikMOus  oiAtler,  sliwot  wrfrctly  jiure  cIuccm. 

Th«  pr«wiic«  of  Klucose  In  >ioii«y  is  wl  known: 
bDi  ft  crjiulllatliofi  or  Mpuralion  «ticb  as  lier«  ilv- 
teribti  ftpfwvs  nnknowii.  hi  ihi*  district  «i  I«mI, 
and  powEMr  in  olh«n  u  ««ll.  Th«rerore  U  U  tli«t 
I  dMBn  iliiB  ut  4uflldent  moisont  t»  In;  beroi*  yonr 
mclara,  A  kw  oilttr  tatu  ara  peitioent.  Tbe  bee* 
In  »lM«e  hli'e  ib<-  gilncow  was  toun<l  limv  nev«r  b«an 
•riillciftlly  f«J,  not  boa  any  tiieeial  atu-titlMi  b«on 

Slid  to  praoKiCii  ui  Increue  iti  ih«  yl«lil  of  butiay. 
arertli'lMa,  ifae  yield  frnni  tba  him  fontalnlniE  tlic 
powilvr  lift*  cxoawlcU,  liy  nlmuit  ilirai  ilmef,  tlinl  »t 
•ny  mvtIimu  year.  A  tanple  of  Ui*  lioiify  •rill  bo 
(arultlifd  ne.  wbea  1  propoie  d«t*nBliiliiu  ilio  r«lailva 
qiuntlty  of  fflaaom  conUln«>I  in  li,  (hlii1ilii)t  tint  b; 
UMt  niwiti  lonw  ti|;ht  may  be  Uirawii  on  ttilt  appnr- 
MiUy  nnliue  •x«iifT«nco.  SiMott  Flkxhul 

IjMii<rill>.  Juns  I). 

[All  bonvy  eontalni  cIucom  uhU  ce1hita«e  In  ntiOuC 
eijaal  pffl|K>rtl(iiu^  11  fn  not  iiticommoti  for  honey  to 
eranulntc  o*  e(T(i«lliz«  in  tlie  coidK  Tlila  cryatnl- 
riuuion  olivn  occurs  wlieii  tin.-  ci.-Il!<  are  but  parity 
full  of  lioaey.  wt  Ibat  ihi-  i;rjinuUleil  iiigHi'  only  occu- 
pk*  a  pari  of  tbv  cell.  If  sucb  rombs  nru  pInMil  Eii 
a  lilre,  (he  bees  olll  lulil  iioni!}.  aiiil  jiittiiucA  tlie 
ptacnuDwnon  notici!il,  anil  ileKritivd  nliove.  Tbere  li 
RMliing  remarfeable  oi'  v«rj'  iMccptlonal  In  (bit  occur- 
rence, iliou^h  ii  occur*  »n  ran^ly  (hat  11  la  not  sirango 
that  iDiMt  aplmlFit!!  bitve  railed  luobaervL-it.  —  Ei>.] 

Ilorth-«aat«ni  and  noith-iveatern  todiaii . 
Implemsnta. 

In  reply  to  a  noli'  cotiialncil  in  S<imi:f,  III.  701, 1 
b«it  leave  to  ex|>lnln  thnt  I>r.  Abbmt  mluipprrhenida 
Um  object  uf  th"  lEtMr  iImtk  iIIbciimimI,  my  point  of 
Hew  IfaeKin  bM-liiit  Wn  tliat  of  an  ntwurvof  «lmply, 
not  tliat  of  a  critic.    Tlis  particular  pak-Mh-mRh> 

Cin  ijUMttoH  rrralTtd  description  and  lllaBtration 
trtiie  lit  ibc  ilolbillo  fac^.  tlial  It  nrprcieiili  ihv 
•Uwio  age  of  thn  norlli-irat,  tlint  It  U  n  well  flnithcil 
and  mouuUsl  typical  wcapoB,  tlint  il  !■  of  known  tribal 
oriein  and  of  BMi'rtainciI  tup».  miU  thni.  Hnolly.  it  lui 
an  uitet>r*4lnc  and  aMiuvd  hUtory.  I!  my  brii-f  no- 
tice ot  Ibl*  vMpon  Isnond  ihu  iliTmliy  of  li-ure 
loaud  aninnii obJc«la  of  tlic  wjr-cliib  pattcni.  It  naa 

r'lly  b»caiuc  I  bad  undertaken  to  prt-tenl  my  note* 
a  coRilrjiani  fomi.  Rail  pnrtly,  jIsu,  Iwcuime  I  be- 
Haved  •ocli  mwHSoalion  of  coiutiiou  tyiie  generally 
uilnstood  bytboaewbo  wouliltw  likely  to  honor  me 
vllh  a  TiMkdIng.  I  T«nturv  in  thia  place  In  appvnil 
oiM  or  two  staieoMnla  which  may.  iH!rliap>i,  Lai'*  the 
*ffi-ct  to  place  nuuer*  In  a  clear  ii^lit. 

I'bi'  Ojlbirai  of  lt(il  Liikc  unuinnlly  ili-tui^nUol 
Ihltbcr  front  Ritiny  LuUi^,  their  iirlmiicy  poitii  of 
departare  baring  Iwen  the  'Cruat  Ojlbwn.'  ur  Lake 
Superior,  «bere  their  tribe  clalmn  to  luva  b«on  <«i- 
tnillMt]  for  agee.  The  B'.ii-Lnki.'rt  ajin>i)  that  Ihey 
oileetn)  MUlcCDetit  here  Hbuut  a  i-nuury  ^gfi,  aftw  a 
desp«nuc  •iragele  of  tuiia  duration  with  iho  Sioux, 
who  tbeii  inli^lAl  tiM  Kflon;  and  tli^y  Inipui'? 
tfaeir  eventual  tucccM,  not  to  ranch  lo  xiprrlor  prow- 
«H,  aa  to  the  fact  (bat  (be  OJlbwan  fi>n)il>t  with  wcnn- 
OM  procurrd  trora  KrctK'li  iraiicr*  nt  ilic  north,  while 
tht-  cnore  laolattMl  .Sioux  were  rc*tric(ed  to  war  linplu- 
rncntt  of  tbdr  own  man u fact nre.  Tli«  Red  I^ke 
banil  continueil  In  tho  atoito  ago,  »o  far  aa  tbdr  do- 
niealic  fumlahlnKi  irera  oooccmcd,  long  nficr  Ibey 
had  ditiurdiNl  tlietr  lllbal  n-caposi  of  atone  and  bone. 
A*  tlieyaraby  noinvanfaddicted  lonlcecullnarydis* 
tlnctioiii.  It  ocnincd  to  tnr.  In  Uie  eourae  of  invoHl* 


satiMi,  ibat  tbe  bone-breakcrt,  being  ad«pl«d  b)  4l«al 
an  efTecilve  blow,  mi^l.  at  tite  CMiy  day  nt«c«diug 
coutaift  witli  while  trader*,  bare  aerred  their  owner* 
the  donble  purpoM  of  utemll  ai>d  n-enpon:  tliat,  in 
abort,  tbe  objects  iis«i)  only  within  hlMoric  tiini-a  for 
breftking  up  (lie  bone*  of  g:ane  nigbt  tihewMe  have 
been  emiklined  prior  t«  tiwh  time  in  deallnp  with 
their  foe.  Tbia  conJecliiK  determined  the  panim< 
lar  line  of  lnqnir>'  which  I  followed  tn  i)ii«MlDnln|c 
the  natlvM.  and  which  wm  without  poiiiive  re«ulis 
alwaj**.  'llie  mnitcr  would  be  unworthy  of  mention 
bera,  except  tor  tlie  pur^ioM  of  oarrttOoB  n  mlMoii- 
atructlon.  Fraxo  E.  BAimnT. 

Wbata  In  «  Hams? 
It  is  u  plMMntdivetalon  to  note  the oorreapoodentea 
between  people'*  niunea  and  oceupation*.  Here,  for 
Inilonce,  are  the  Melaeln,  Gennan  lithograptiera;  and 
mducl  ia  the  German  word  for  chlael,  a  cutting  in- 
itntnienl.  Wagner,  llie  inventor  of  tlie  nalacc-CST, 
leamoil  the  waeon-maker'a  Imde.  and  saWilueBtIv 
built  his  nuIroad-wo^D;  while  hi*  rival,  George  Pull- 
maii,  JustlDes  Iiia  nitnie  by  pulling  his  fellow-HMH 
about  the  world  In  rery  aiimptuoua  niilitiad-ooMlHe. 
Turning  to  the  New-Vurk  dlrrctory,  rou  we.  that, 
out  of  tlie  SOI  Wacners  there  Mt  down,  IDare  In  lome 
way  cobcemed  with  the  making  or  lale  of  wagon*. 
Out  of  13S  Carpenter*,  IT  are  ellber  earpenten  or 
buildera,  or  d«*lan  In  wicnn-ai«l«riala.  Of  l.lT-t 
Sclunidn,  Snildia.  8chinlnd««,  Scbmldca,  ScbialUa, 
and  Smltlii  in  Now  York,  SOS  ar«ni«ii  wbouwedgad 
toola  for  the  cuttlns  of  wood  or  Iron,  Including  blMk- 
iniltlia,  RoidnnltliK,  rablnet-tnak^ra,  carpenlctf,  Mc: 
a  Uix«  numbor.  not  Indudeil  In  tltn  'MK.  arc  *ho^ 
maker*  and  tailor*;  but  tbcao  cnn  hardly  be  callcil 
•Bhhs  or  artilkera. 

In  III"  lV<»ton  dlrvctotr,  out  of  380  Clark*  (only  a. 
■inHll  fractli-iiot  tbo  whole),  48 areoit]i«r*toro.elttrta 
or  rellglou*  cl«rlca,  or  ongajtod  In  pon-worl:  of  (ocn* 
hind.  There  ara  4!0ScbneTdet*  (or  cotter*}  In  Now 
York,  and  X9  of  them  am  tailor*:  but  of  the  91 
Siielder*,  Snldora.  and  Snydci*,  tlicrr  >■  nut  odd  tailor, 
and  only  ti^o  cutter*  of  anytort;  namely,  a  cap-maker 
and  n  ilroamakBr.  It  would  teem  tlial  tbe  bolder*. 
In  mitltig  EnglUb  blood  with  Ibeir  own.  and  trying 
new  fortune* Tn  forcfcn  land*,  hjMl  got  frtriher  nway 
from  the  Inatincta  ol  the  origlnnl  tnulc  that  gnvo 
their  Gorman  ancnton  their  name.  It  certainly 
•eems  ihaE  ii  U  safe,  looking  ni  the  data  given,  to 
Miunie  that  Ihe  hereditary  tendtndu*  denoted  by 
tbe  name  are  in  niany  e^t  marvelkmalT  persistent. 
I  have  DO  doubt,  that,  notwlihatandlng  tnc  cxmtlnual 
mingling  of  new  blooi!  (by  marriaeel  wild  that  of 
each  class  of  tradeamen,  we  iliould  yet  And.  If  we 
could  know  the  bent  of  nilivd  of  all  memliera  of  the 
claM,  that  tbe  anceatral  itreference*  anil  aptitudes 
exific  In  some  ilegrce  in  each  and  all.  It  Is  to  be  »• 
inenibered,  that.  In  the  caae  of  aiich  name*  aa  Car- 
penter and  Schneider,  lli«r*  would  lie  a  notv  or  lets 
Mrong  ditincllnalioit  tor  tbe  ownen  to  engage  rMpe^ 
tiveiy  In  ttrpeiiltr  and  tailoring,  owlns  to  tite  dislike 
of  having  lo  Miaur*  ilie  lifelong  punning  o«  Ibrir 
nam**. 

All  that  can  be  ahown  U,  that.  In  the  ca*o  «f  a 
cntialn  number  l*aj,  oiie-slxtli)  of  die  members  of 
a  family  or  cinn,  the  ancntrmi  occupation  rctcats  Ita 
prliline  altnictkin.  But  the  •xccplloiii  ore  notable. 
Thackeray'*  ancniots.  according  to  Bardtley,  w«ra 
thaiclier*  (tliof  k.  tlutcb.  hence  Qio  thacfcer.  and  the 
ln«i  modlBed  into  tfac  ihachery.  tbe  thackeruy,  Lc, 
the  ihatcber).  SIiakecbafL  Slialnpvare,  Breakspear, 
from  their  prowess  In  battle:  Spencer,  be  who  haa 
ebofse  of  tbe  apeace,  or  butlery;   Wblltter,  ftoin 
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wbllA-Uwler  (tlia  T«rb  '  to  U«r '  cncantng  to  ilreM 
Um  llcbier  rMm  or  eoU*  uiil  kid*.  *di1  then  whiten 
tfaeniorUw  |tIoT«T^  u»e):  fioddanl,  the  siot-ticrd, 
or  bnllock-berd,  or  IxriUnian ;  pKirivT,  ili«  ftinaer 
wlii>rlcl*«  hi*  pulfray  to  market,  —  Ii«r«,  In  ll>i'  c«*« 
of  wfll-knowii  |>er»oit«.  w«  bnTo  limtiuicnt  nf  wi4a 
doiiktiiirc  of  dMCandjuiIa  frwin  tlie  irado  ot  th«ir 
UKjutora.  VV.  S.  Kkxnkdv. 

A  mn»Juat  witb  «  tound  taO. 

It  bu  eenentllr  been  cminidiTvLl  ibat  tbu  com* 
pres«M),  rudiler-llko  tail,  and  laruB  webbed  biiid-f««t 
unil  bent  ttii-i.  u(  ibc  muakral,  turm  Its  cauMitSal  di«- 
lJt>|'iiinliiii||:  iwculinritlpt:  xaj  n\T^i\ae  wiu  (bercfor« 
KTMl  l<i  Riul  aiiioii^  some  ipMlment  racuntljr  received 
nom  Mr,  WiliUni  Wiilfvlil  of  Ueorsiaiu,  tla.,  an 
■oJoial,  vhlcb.  tliougb  nwrnblioK  *■>  ordiniuy  nuak- 
ru  la  geoetal  appeonuc*.  powwMd  nclibor  of  tbete 
obwMt«rittlca.  It  looked,  indoMi,  like  an  overdrawn 
and  droMlcal  ttouio-rai,  anil  wai  at  flrtt  cnlsrad  In 
iha  eauilogue  bjt  my  aailBianl  aa  a  doubtfnl  apMlet 
of  that  feniii^  It«  fonii  alMi  i>u|Q(Mtml  that  of  a 
pouch«d  m  (Thoinomyt),  but  untortuKatvly  there 
were  uo  pouobea.  An  eiumlnatkia  at  tbo  akull  at 
one*  <li*nii«M.>d  th«M  tnoneou*  tiotlon*.  uid  r*voaled 
tbe  true  damctar  o(  the  Milmal.  It  la,  without  iloubt, 
n  living  link  blniltng  iho  matkrac  wn  know  no  well 
wltli  (bo  llvtil'inoiiao,  lii  dxo  It  *Iiuid»  belwron  the 
two.  lLii«ve4,i^ra,aDtl  fore-tcot  ani  thoeo  of  ■  muk- 
rat;  but  Its  tnll  and  hind-toct  are  tbosa  of  a  8a1d- 
IDOuaA.  1  have  not  yet  rccoind  any  partlcnlan 
njpmting  the  hablls  of  thU  Florldan  miukrsl;  but 
tbo  (light  webbing  of  It*  tovi,  and  tbclr  unbcui  eon- 
dldon,  taken  together  vith  ibo  rounded  tail,  woald 
lead  one  to  propbMy  tbal  it  is  not  «o  ihomnKhly 
a<iaatJc  a*  th«  ordinary  rouikrat.  probably  not  more 
•o  than  many  o(  the  Beld-iulco. 

The  ordinary  miukrat  ba«  nerer  been  found  in 
■ontbem  Floriila.  anri  It  Is  non  apparent  ibat  it*  place 
ti  (upplled  by  tlili  liiiic  reiatlvo.  1  may  go  aaide  to 
aay  iliat  Kiorldn  probably  etlll  hold*  In  lu  touthetn 
Interior  a  umubcr  of  creelurea  which  the  eye  at 
aelonce  hatb  not  mbo,  Aud  wfalcb  will  modify  the 
notions  we  hare  renrdbiR  thoM  abeady  known.  As 
this  Is  the  sdentiKo  Urtb  of  ibJe  intenMtnjc  little 
manimal,  it  is  ncccstary  thni  It  should  be  given  a 
nanie:  I  tbtrafora  chritleo  ll  with  the  name  of  my 
trIeoJ,  Mr.  J.  A.  Allm.  wlioie  moaoicr^ib*  ot  the 
Nortb..\merlc.-iii  tintiiininli  are  so  well  known  and  ao 
bIgbW  esivemvil ;  and  it  sliall  herMfter  be  known  as 
NeoAber  Alien!.  I  way,  perhapa.  Ire  nrmltied  loeao- 
elnde  by  nimulng  up  briefly  the  cnaraclera  of  the 
spaclFB.  ill  iirder  tliAt  tliere  may  bo  no  niiatohe  reganJ- 
Inc  ibt!  iii^iearance  ol  tiie  animal. 

rloofibar  Alleui, — tieneral  form  and  eoior,  bead, 
tjtM,  cws,  and  (oi«-la«i  as  Id  F.  dbothicus.  Ulnd- 
fiet  not  ezoeedlng  Iwloedie  fo««.fe«t  In  lenitth,  with 
Bimlgbt,  •Ilshliy  webbed  toot,  and  nakod  sole*.  Tali 
roan^,  scaled,  and  sparsely  ooTcred  witli  diill-brown 
hairs.  Leogtli  of  hnul  and  body.  :!0.3  contlnx'tren; 
tali,  'i^i.^  eenti metres :  blnd-foot  (wlihout  claws),  3.[i 
centiinotrvs.  Fiucucuick  W,  TntJK. 

U.  A.  nation*!  muMum,  Wublntlon, 
JnaeSO. 

Flab-mnaloa  In  the  North-Ameclaaa  BUtiriaa 
looka. 

The  English  I.ndlov  Rorki  bare  king  been  known 
H  the  lowest  hofttOB  from  which  undoabted  romalns 
of  flih  hare  been  obtaUwd.  Tbn  ■  bone-bed '  of  tbb 
group   baa  yIeliM   eeTctal   ipodoi.     The  oatllen 


known  Amertran  foesil  flih  occur  In  the  lower  Devo- 
nian beds  of  Ohio  (ciinilferouk)  and  in  the  Qisp6 
sandstone*  of  Ibe  Oult  of  St.  Lawrt^nco. 

But  some  fossils  have,  ilurliiK  the  past  year,  come 
Into  my  po»tv*>ion,  agliuirp  at  which  IssnitgMtlve  of 
near  rMallnnshlp  to  the  poriillar  form*  of  the  EngUab 
Ludlow  Rocks.  Cioaecxiuulnatlonliucoiilinnnrtbla 
Opinion,  and  abundantly  proTcd  iliat  flih  existed  on 
thin  cOTitlii<-[it  ssfnrlynalnKnittnnd.  Indeed. ah oald 
the  wholn  evlduricr  I  bnvc  obtiiiniHl  be  ci|ually  valid. 
It  will  sustain  ihn  conciuilon  tlut  we  hare  here  more 
andcnt  lehthylc  forms  than  aiiv  yet  known  elsewhere, 

I  have  eotcrrd  ■  paper  on  the  subject  for  the  ap. 
priucliiiig  niMilii^  of  ihc  British  aaeoclatlon  at  Mon- 
troul,  when  iliL>  fiLcii  on  which  theee  coneliuiaai*  rest 
will  bo  given  In  Jdail.  E.  W.  Clati-uLk.      . 

Dui'liln]  collrer,  Aki O,,  Jaly  S.  I 


Bablitiaea  tneke  fion  an  Indiaa  grave  in  Brjt- 
i*h  Columbia. 

Uany  curloiu  anil   unlooked-for  objncti   arc  fro- 

JQcntly  found  in  I  mi  Inn  Krnvci.  And  not  I  rail  among 
lue  In  n  pair  of  the  tiuits  of  the  DabiruiM.  They 
vniv  i-xiritf  tod  In  August  of  last  year  by  Mr.  James 
S.  -Smn  from  the  grave  ot  an  old  Indian  doctor  at 
Kab-te-lay-juk'lc-wos  Point,  near  the  north -weaierD 
end  of  Grabiuu  lalanri.  ooi-  ii(  the  iiuwo  Cbarloile 
biaDds.ofTtbecoasIof  BrUisbColiituLiliL.  Tlw  Oabl- 
ruisa,  as  ererr  one  Iciiow*,  I*  an  uiiniBl  of  ibe  Irag 
tribe,  inhabiting  only  Celebes  and  the  adjacent 
Islaodt.  The  nueetion  then  ariiieB,  How  did  thoe 
leeUioometniothepcMtMiiMi  of  the  Indian  doctor, 
who  died  eome  llfty  yean  liuee  at  an  adranced  age  ? 

Mr.  Swan  BuezeaU  an  in^nioui  anil  plausible  lolii* 
tion  of  the  problem.  In  hi*  letter  of  the  4tliof  .laati- 
ary  to  Profeeior  Italnl.  he  write*  ^follows:  "Ueat 
Boliea,  of  tbe  L*.  S.  lurreyiog  ■ebooner  Eniest,  tells 
me  Uiat  the  Siamese  junks  moke  regular  trading* 
Toyagee  to  Uie  eoaatof  Africa,  even  ae  far  as  the  Oape 
of  Good  Hope,  nuatiig  down  with  Ibe  north-eut 
monsoons,  ami  returning  when  the  favorable  inou- 
*oon  blows.  Tliey  briiijc  iiraducti  uf  every  kind,  and 
trade  with  Japan  and  China.  He  think*  that  mamt 
vt  these  junk*  may  have  been  wrecked,  and  carried  b; 
tbe  Japanese  current  to  the  American  side,  luid  per> 
liaps  cast  ashore  on  tbe  weet  coaet  of  tlie  t^ueon 
Cbarloile  Islands,  where  ijuMitJtlee  of  drid-siuS  of 
ever?  kinii  Is  to  be  found. 

"Charle*  Wolcolt  Brooka,  In  his  able  repon  ._ 
Japancae  voseols  wrerked  In  tbs  Nonli  Pecillc  Ocean, 
read   before  the  C'alifomian  academy  of   *ci«noes, 
March  1,  linn,  *ays.   'Uvery  junk  fouail  adrtti 
stranded  on  tho  coast  of  North  America,  or  on  _... 
IlawBllan  or  adjacent  islands,  has,  on  examination 
proved  to  be  Japanase,  and  no  single  instance  of  any 
Chlncee  vesael  has  ever  been  reported.' 

"One  of  thcM  tunk*  wa*  wrcckod  on  the  Queen 
Chariolte  Islandi  In  1)^1,  and  numerous  other*  have 
been  wrecked  on  oUier  jiarU  of  tlie  oortb-we*t  coast. 
Tbe  luiks  of  the  Bablrtu*a  were  nndoableJiy  an 
artick-  of  commerce  araons  a  people  who  would  be 
likely  to  use  tbem  for  earvlnd  or  for  manufacturing 
Into  fancy  articles.  aDcl  It  I*  not  Improteble  that  tbe 
tusks  in  (lueaitiKU  Here  procured  from  some  one  of 
these  old  Japanese  wreck*." 

It  ii  dllBculE  (o  conceive  of  another  orlgto  forlheee 
tusks.  Tbe  commerce  uf  California  flfty  yean  ago 
was  of  a  very  limited  character,  and  DahfruMa  tusu 
are  among  the  object*  least  likely  to  have  boon  sent 
tber*  through  any  tegtUar  diaunel      V.  W.  Tutti; 

U,  S.  aatlaDSl  nOHnoi,  WHUoflao,  D.C., 
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Thxtu:  onc«  was  a  soknoc  caIImI  '  nntiiral 
phUiMoplijr, '  whicli.  like  some  old  synllwtic 
t)-pM  oir  aniiDBb.  beld  in  itself  nil  tbe  learning 
that  n[»|>lied  to  ptij-sical  facU.  By  tUc  bcRioniiig 
or  ll)i)>  century  \h\»  scleiKe  of  natural  tbinf^s 
batl  becotoe  diviilvU  into  phyaits  ati<I  iiaturnl 
liiatory.  Tlicso  dii-ision'f  lin^'P  since  uprentl, 
Ukr  tbc  diriaions  of  a  polyp  cotmii unity,  until 
now  natural  bistory  baa  more  Iban  a  doxvn 
namH  branches ;  and  In  pbyslca  the  dirisiona 
are  alnioat  aa  numerous.  There  arc  now  at 
IcAat  thirty  named  and  bounded  aoicncea :  each 
oamo  designating  a  particularly  limited  fii.'ld, 
in  wbidi  there  are  able  men  wlio  work  their 
days  oat  in  labor  that  does  not  coosider  the 
rwt  of  nature  oa  having  any  relation  to  tbeir 
work. 

Tliia  |>rogrc«JH\'«  divition  <>f  Inbiir  follow*  a 
nattinil  law:  and  it  is  jxirbnps  6t  Ihal  science 
sboald  itself  give  a  catutal  illustration  of  the 
■pptication  of  tbia  law  lo  foima  of  tbuugbt,  as 
wdl  aa  to  Ibe  more  t'oiicri'lo  things  of  tlie 
worid ;  bat  it  is  an  open  i]uestion  whether  or 
no  it  is  Btlvantogcous  to  the  best  interests  of 
learning.  Tliere  can  be  no  <iuestioD  that  the 
aeard)  R>r  truth  of  a  certain  quality  is  very 
greatly  b«l[>ed  by  thla  [jrinciiile  of  divided  ltti)Or. 
If  a  man  winb  to  gel  the  niowl  mcaaiirable  yield 
out  of  the  eanb  in  any  way,  the  best  thing  for 
liimiittoatakeolf  a  very  small  elaim.  lie  himself 
down  to  it,  fertilize  it  highly,  till  it  iaoossanlly. 
•ad  forget  that  tfaeie  ai«  bloasoms  or  fVuit  be- 
yonil  bla  particular  |>ateb  ;  fbr  any  moment  of 
oonadouuMisa  of  audi  im|inicticRl>le  IhingH  as 
grow  beyond  bis  field  is  aure  to  lind  its  cxpres- 
■ioo  when  bo  comes  to  dig  bis  crop,  whelber  bis 
crop  in  Ibe  int«Uectual  field  be  eteroenls  or 
animals,  stars  or  animalculae.  Tbe  harvest  of 
things  unknown  is  most  easily  won  In  this 
kitcbcn-gonlvniug  way  of  work. 

The  world  needs,  or  fancies  that  it  needs,  ibis 
Icind  of  work :  and  it  is  now  of  n  mind  to  pay 
more  of  Its  various  rewards  for  the  least  bit  of 
•Iieeial  and  pecidlar  knowledge  Iban  fbr  the 
■ideal  eommund  of  varie^l  learning.  Id  a 
tbooaand  ways  it  says  to  its  students,  not  only 


as  of  old,  "  Study  what  you  most  alfecl."  bat, 
•'Sffrd  that  *fudy  allogelker,  know  tite  least 
tbing  that  can  \>o  known  as  no  one  else  knows 
it.  and  leave  tbe  universe  to  look  after  itself." 
This  b  the  prescription  of  our  time.  We 
are  now  proceeding  on  tbe  unexprosMd  theory, 
that,  because  no  man  can  command  tbo  details 
of  all  science,  tberafore  be  ahall  know  only 
that  which  be  c»i)  know  in  the  iitiiioat  detail. 
We  sceui  to  be  assuming,  that,  if  many  sepa- 
rate meii  each  know  sodm  bit  of  tJie  knowable, 
miin  in  general  will  in  a  way  know  it  all; 
that  when.  In  another  hundred  years  of  Uiia 
specialisation,  we  liare  science  divided  into  a 
thousand  little  hermit-cells,  oacli  tenanted  by 
an  intellectual  reclu^,  we  shall  have  completed 
our  sj'stem  of  sdentiflc  oultore.  No  one  can 
be  so  blind  lo  tlw  true  purposes  of  learning  as 
to  scc«pt  this  condition  of  thiugs  as  tlie  t<lea] 
of  scientific  lal>or.  It  may  Ix!  tbe  order  of 
conquest,  the  ^bape  in  which  the  battle  against 
the  unknown  has  to  be  fought :  but  licyond  It 
mmi  lie  Mime  broader  dls|>osition  of  scienllflo 
life,  —  some  order  in  which  llie  treasures  of 
sctenw.  won  by  grim  straggle  !□  the  wilder- 
ness of  things  nnkoown.  may  yield  Uielr  profit 
to  man. 

The  questions  may  fairly  be  asked,  whether 
we  have  not  already  won  enough  knowledge 
from  iiatui-e  for  us  to  r<-tuni,  in  imrt,  to  the  older 
and  broader  tfleal  of  learning ;  whether  we  may 
not  profitably  turn  away  a  part  of  the  talent 
awl  genius  which  go  to  the  work  of  discovery 
to  the  wider  task  of  compiebension ;  whether 
wc  nuiy  not  again  set  Ibc  life  of  a  Humboldt 
idong  with  the  life  of  n  ntsteur,  aa  equally  fit 
goals  for  the  student  of  nature. 

Until  we  set  about  the  system  of  general 
culture  In  science,  it  will  be  nearly  impouiblv 
to  have  any  projier  iise  of  its  resourres  in  cdu- 
c'ulion.  A  sound  theory  of  fi^eiieral  culture  in 
science  must  be  pn-ccilcd  by  a  careftil  discus- 
sion of  the  mind-wideuing  |)0wer  of  it*  several 
lines  of  thought.  This  doterminnlion  cannot 
l>e  made  by  men  veraed  only  iu  their  own  s|w- 
ciallles :  it  must  be  made  by  many  efforts  to 
det^tmiue  by  com|>arisoti  what  part  of  the  sct- 
cttocs  liavo  the  most  important  power  of  mind- 
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developing.  At  present  there  nrv  Tow  rocn 
wboM  opiniou  on  snob  »  siibjecl  is  woith  noy 
thiiig,  and  the  number  couatantly  gron-s  IcM. 
The  greatest  dilHcuUy  partly  expreaseB  itself 
in,  and  partly  arises  Troin.  tkc  mnlUplIcatloa  of 
societies  nhiohtudude  9]>eclBl{sta  as  rouinbcrs, 
and  specialties  a*  tlie  subjocta  of  their  discus- 
sions.  Wc  no  longer  linrc  much  life  in  the  old 
aradomios,  where  men  ordivcisi?  learning  ouce 
sotight  to  give  and  re^^oive  the  niOHt  van i->il  teach- 
ing. The  geologists  herd  apai-l  from  the  zo51o> 
gislA ;  nti<l  tn  zoSlog)-  tli«  ciitomologistM  have  ft 
ktngduni  lo  tbciuselre* ;  so  liavo  th«  omitliol- 
ogists,  the  ichtliyologistA,  and  other  sludenta. 
'  That  is  not  my  do  pit  rime  nt.'  is  an  e.tcuHe  for 
almost  entire  ignorance  of  any  but  one  uar- 
rotr  field.  If  natnralistd  would  recogiilEC  this 
■  pigeoii-holiug,'  uot  only  of  thetr  worlc,  but  of 
tlielr  Interests,  as  an  evil,  ne  might  hope  to  sec 
a  bfrttermeiit.  Until  itiey  coino  to  seehow  much 
Is  dein«d  them  in  tliis  shutting-out  of  the  broad 
view  of  natnro,  there  is  no  hope  of  sny  change. 
Special  soctetiea  will  multiply :  men  of  this  mtl 
of  learning  will  uniK-ntaiid  their  problems  less 
sind  less  well ;  udUI  all  science  will  be  '  cavtart 
to  the  general/  even  when  the  general  iiicludeiS 
nearly  all  others  beyond  the  dozen  experts  In 
the  particular  tine  uf  reacni-eh. 

The  bckt  remedy  for  this  narrowing  of  the 
•cieiiltlic  motive  would  be  for  each  man  of  sci- 
ence d<'1il>crately  to  devote  himself,  not  lo  one, 
but  to  two  ideala ;  i.e..  thorongb  individual  work 
In  soote  one  Bcld.  and  sound  comprehension  of 
the  work  of  his  fellow.-t  tn  the  wide  domain  of 
loikrning,  —  not  all  learning,  of  couitjH!,  for  life 
Hid  labor  have  limits,  but  of  selected  fields. 
In  each  a  system  there  will  be  one  aociely-life 
meant  for  the  promotion  of  8|)ecial  rc^arch. 
and  another  meant  for  the  broader  and  equally 
commendable*  work  of  general  comprehennon. 

It  is  in  a  certain  way  onforttinnte  that  iuves- 
tigatiOD  is  lo  a  great  extent  passing  out  of  the 
bands  of  (esohera.  This,  too.  is  a  pari  of  the 
subdivialon  work ;  but  it  Is  In  Its  general  efTecta 
the  most  unhappy  part  of  it.  \it  long  as  the 
inrcttigator  is  a  teacher,  he  is  sure  to  be  kept 
OH  a  wider  field  than  when  he  becomes  a  solitary 
t|)edal  worker  in  one  dcparlmeDt. 


The  efrort-t  now  being  made  for  the  endow- 
ment of  research  will,  if  «nec«ssrul,  load  to  a 
still  rnrlber  tendency  to  limit  the  fioIdH  of  sci- 
entific labor.  A  better  project  would  Iw  to 
keep  that  connection  lietwecn  Inquiry  and  ex- 
position from  which  sraencc  has  had  so  much 
profit  in  by-gone  times. 


HtBERSATtOy    Of    THE    LOWER    VER- 
TEBItA  TES. 

Ik  a  recent  article  in  Sctmee,  I  gave  tlie 
details  of  a  series  of  observations  of  the  bnbit 
of  tiibernation  oh  it  occurs  among  our  mam- 
maU.  and  «nde:ivored  to  show  that  this  habit 
wiut  not  so  fixed  nnd  regulnr  as  la  commonly 
suppoie<l. 

When  we  ci>mk  to  Study,  in  lijelr  native 
hnunls,  our  reptiles  nml  oilier  lower  verte- 
brates, it  will  bL'  found  thnt  the  same  is  true 
of  them  also.  For  insUnce  :  the  turtles,  as  a 
class,  nie  suppoaeO  to  hibernate ;  but  this  is 
not  strictly  Inie  of  all  of  them.  There  are 
nine  apmiea  of  these  nuimiils  more  or  less 
nbundHui,  lo  my  neighborhood.  One.  tlie 
common  box-tortoise,  is  strictly  terrene ;  while 
the  others  are  ei^er  ntgualic  or  seini-a^iuatic. 
The  bos-toiloise  more  regularly  and  syst*?™- 
atically  hibernates  th.^n  do  nny  of  tlie  a'piattc 
species.  After  two  or  throe  hard  frosts,  it 
burrows  quite  deeply  inlo  the  eiiilh,  and  seldom 
(lulta  its  hiding-place  until  every  vestige  of 
winter  has  dianpiiearc<l.  The  apiKurunoe  of 
the  box-lortoiiv  i*  the  bc»t  '^Igti'  of  settled 
spring  weather  that  I  know,  though  it  aome- 
timos  fhils;  Init  to  tiHSerl  that  **  tortotsea 
creep  dee]»  into  the  groiin<l,  s"  as  lo  com- 
pletely conceal  themselves  f^'om  view  when  a 
severe  winter  is  to  follow,*'  and  thnt  "  they  go 
down  Juat  far  enough  to  protect  the  opening  of 
Iheir  sheila"'  when  it  Is  to  be  mild,  is  non- 
Mcnoe.  'I'he  water  and  mud  turlU-e,  <it  which 
I  hav.'  cnrorully  sttKlied  eight  -iiK-ciea,  appear, 
on  till'  nppii>tieli  of  cold  wiiitber,  to  bury  them- 
selves dee|fty  in  Ibi,-  mud  nt  the  bottoms  of 
ponds  and  (trfuma,  nnd  to  remnin  there  until 
spring.  This  IK  the  couunon  imprcJtsiou ;  and 
a  superficial  glance  at  their  haunts  during  tlie 
winter  seems  conOrmtilory  of  it.  Is  it.  Iiow- 
e\er,  strictly  true  of  these  turtles?  The  hnbit 
of  hibeninlliig  is  at  least  atfeeted  very  ionU:< 
rialty  by  the  severity  of  the  winter.  Further- 
more, in  moat  ]K>uda  of  any  conaidernble 
extent.  IVcijucuted  by  turtles,  there  are  sure  to 
lie  one  or  more  deep  holes  wherein  many  of  the 
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turtles  Uiks  refiigc  nfler  tbo  llrst  hard  or  pUnt- 
kilUog  tl09t,  Tbere  Ibey  remnin  in  Ui«  deeper 
and  wsnDer  iraler.  when  the  aballowcr  jmrUons 
of  the  [load  are  coated  with  loo.  Do  they  lie 
in  ibe  madi  In  these  boles,  la  a  torpid  con- 
dition? 

Througboat  the  wIdUt  I  hnvc  Tonod  thai 
Duuir  of  our  (i-^  oUo  Dongrr){ntc  in  t]>CM>  sam* 
d<i;|i  iiolu,  and  thu  lurlloa  pr«y  to  h  ccrtnin 
extent  npon  tbem  ;  the  ftitnpping- turtles  (Che- 
lydra  scrpenlinii)  ooMsionally  cAldilng  one, 
aud  tlie  other  Uirtkfl  feeding  upon  the  reunlna 
of  the  fiOApper's  feast.  What  Qret  ^ave  tne 
this  lni|ire&4ioD  traa  the  fuct,  that  even  in  uiid- 
wiuier.  iu  i»et&  »et  under  Ibe  ice.  I  fru()ne»Uv 
found  UaheR  Ihat  )uul  bevn  piirltiiDy  vntcn ;  aiKJ, 
a»  thU  nim  ocviirgi  in  stimmcr,  I  took  it 
ft>r  grantcii  that  (lie  olfeodvr  wa*  the  unie 
in  ench  cam:.  lA>d  by  ihia  inference,  I  bnitcd 
books,  and  placed  tfaem  in  the  deep  holea 
of  a  Urge  pond,  an<l  lo  eerernl  in- 
BUnc«a  sQceceded  in  cutohiog 
specbneas  of  the  stinking  or 
muak  turtJe  (Uzotlieca 
odorata)  and  of  the 
nmd'tiutk  (€!• 


BOine  eix  months  of  each  year;  aiKl,  a^ain, 
it  is  certain  that  the  spedaa  ineotioueid  aa 
active  duriu};  Uie  winter,  do  also,  under  ceilalu 
ronditioiu,  rvi|tnliu-ly  bil>eniBte.  The  nioat, 
therefore,  tliai  can  t>«  claimed  from  niy  ot» 
eerrattonn.  is.  that  tlw  habit,  in  lonie  tpe* 
oiea.  if  not  nil.  is  tinder  tlic  control  of  Ifao 
animal,  and  that  its  exercise  isoptioDal. 

Snakes.  I  find,  are  by  far  tbe  moat  B«ON()Ta 
to  cold  of  all  oiir  animals,  and  avotd  exposure 
to  it  by  every  a^-ailabte  means.  Certain  of 
them,  vrlwn  hibernating,  are  eliU'.  cold,  and 
unyielding,  their  condition  more  nearly  resem- 
bling death  ttinn  Uiat  of  oUicr  aniiuaU  under 
like  eondilioiiit.  SijII  ire  kc  a  dilferenoe  iu 
Uic  conditions  when  we  ooni[Mire  Uw  babll  a« 
exercbed  by  ditfcrent  species.  Tlio  water- 
snakes  hitierDato  ^luite  dittcr- 
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uosternom  penusylvanicum).  In  the  aaine 
way  siiap|Ht^>turlJM  have  iK-cn  caught,  durin;^ 
tl>e  Ai'vrnMit  cold  weathvr.  in  dc«]>  holes,  and 
aboctt  bir^e  springs  th:it  <liscliarg<-  (heir  waters 
oo  level  ground.  It  would  seem,  tbereforc, 
that,  if  the  water  romain«  above  tlio  fToczing- 
potot,  tlic««  turtles  can  remain  in  a  fairly 
sotire  stal«,  even  though  they  do  not  dud  any 
lafge  auMunt  of  food.  Iu  snob  spring-holes 
the  grass  remAins  green  throughout  winter :  a 
few  ttogs  linger  in  the  waters ;  an  occasional 
bi((ern  butinta  tlie^liot ;  piku.  too,  are  not  un- 
twual;  and  the  annpt>er.  tbi-rcfore.  has  oom- 
|>any  ni  least,  ami  occ.n Clonal ly  he  makes  a 
meal  of  some  one  of  tlic  hiinly  visitors,  whicti. 
like  biiii«>-ir,  bmre  the  winter,  ami  do  not  tw-ek 
to  avoid  its  rigors  by  a  protracted  tori>iil  sU-n-p. 
Aa  I  Itnve  not  fotinil  specimens  of  e.ich  of 
the  S'lnatic  and  initd  turtles  nixler  Mieb  cir- 
eamstances,  it  may  be  Uiat  M>ine  of  tbem  are 
less   hardy,  and  do  regularly  hibernate    for 


ently  tVom  upland  snakes.  The  fonncr  sedc 
refuge  Tmm  the  cold  in  mud  beneath  water :  the 
latter  burrow  into  dr)'  earth.  The  forrocr,  n-hen 
disturbed,  or  on  exjwsure  to  the  ntnio^phere, 
'  come  to  '  almost  immediately  :  the  latter  may 
W  literally  broken  into  pieces  without  giving 
cvidvnec  of  life.  By  '  water'Snakes  [  I  mean, 
not  one  or  two  spcoiea  ofTyoiridoDotna,  that  are 
strictly  aquatic,  but  the  several  garter-snakes 
(Eutaenia),  and  all  those  iliat  readily  take  to 
the  water  when  purvucil,  aa  distliiguisbett  from 
the  terrestrial  speeit-s  pro)>cr,  such  as  the  black 
snake,  adder,  cslico-snake,  and  others.  In- 
deed, I  have  sometimes  woiulorcd  if  the  tme 
water-snake  {TropidonoUis  sipedon)  really 
hi)>emau-s  at  all.  Uy  dipping  a  foot  or  two 
Iwiieatli  Uic  saml  of  anj'  spring-hole,  we  can 
usually  fin<l  oik  or  more  of  these  snakes ;  and, 
though  somewhat  sluggish  in  their  movements, 
Ibey  are  not  slow  to  swim  otf  when  leleasedi 
however  cold    the  water    may   be.     I   have 
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notice*),   flirlher.  tlmt  this   apccics  and  tbe 
common  gart«r-Rnskfi  (EtilBcnis  sittalis)   are 


the  Grst  to  r«-appcar  in  the  spriug :  aod.  of  alt 
our  serpents,  these  sleep  least  profoundly. 

Psfisiiig  uow  to  the  bfltracbiana.  my  obser- 
vatioiiB  ujKiii  the  lilboinatioii  of  the  turlti-s 
applies  eqimlly  to  lln-  iVog^  and  sal&raauders. 
The  toiids  and  IrcL-toiids.  terrestrial  and  ar- 
boreal animalu.  An'  more  sensitive  to  a  low 
tempcntiirc  than  Itic  frogs  uiid  sitliimandi-n, 
nod  therefore  diwippmr  cuiitu  promptly  after 
n  few  frost*  in  niitiimn.  nml  nre  seldom  »i.-i:n 
ngain  until  the  ncnthcr  is  tiniformly  iniUl.  On 
the  other  hand,  Uiis  dova  not  hold  with  Iho 
aquatic  batrachinns.  When  tbe  i<x  begins  to 
form  along  the  edges  of  tho  ponds,  and  hoar- 
frost has  wilted  tbe  grass,  fk-ogs  and  sHlnman- 
ders  withdrair  to  tbe  deeper  and  warmer 
waters,  —  the  former  to  tbe  bottoms  of  ponds 
and  deep  dilchcs:  the  latter  to  the  uniform 
temperntm-e  of  the  Hprings,  nnd  its  a<)Jneenl 
mud.  They  do  not.  iil  this  time,  enter  direct* 
ly  into  a  torpid  condition.  Thc>'  np[w«r,  rather, 
to  be  llcopiu^  lightly,  and,  nhi-ii  dintiirhcd, 
respond  by  hopping  or  running  oif.  sk  i\k  case 
may  be.  Of  course,  the  warm  s|>ot«  about 
babbling  springs  soon  bcoomv  crowded,  and 
hibernation  proper  is  tbe  only  altcnintire :  but 
those  that  can  retain  their  positions  in  such 
springa    quietly   remain    from    autumn    until 


spring,  slee[>iiig,  it  may  he.  but  never  bccoodng 
torpid.  During  the  winter  [  have  found  all  of 
our  fW)^,  ami  three  •pvcics  of  salamandcra. 
oongrx-ffated  in  «  hogshead  stink  in  the  ground 
to  <-oll«ct  the  wat«rs  of  a  spring.  Here  I 
ha\x  watched  them  closely  during  the  winter 
months ;  and  the  only  variation  ttom  tlieir  ordi- 
nar}'  habits  of  the  rest  of  the  year  was.  that 
they  kept  close  to  the  bottom  of  tbe  hogshead, 
and  seldom  voluntarily  moved  about.  .\ll  tlieir 
fiinotioas  were,  of  course,  very  sluggish;  and 
life  was  sustaineil  by  skin  respiration,  as  with 
the  turtles  under  like  citenmntanccA. 

It  is  sisuwlr  Dccowary  to  (lursne  this  sub- 
ject fiinher.  ^Vhftt  hiis  ulrcnily  been  said  of 
the  aquiitjc  rcptilet:  and  batrschians  is  apjtli- 
cable  to  fishes.  To  a  certain  extent,  Ihexc  hi- 
lwnuit«  in  the  true  sense  of  tbe  t«rm ;  bat  it 
is  the  cxecption  rather  than  the  nile.  'llio 
lirst  evidence  of  a  change  is  seen  in  the  witli- 
drnwal  from  their  usual  haunts  as  tbe  water 
becomes  chilled  ;  but.  if  we  follow  this  move- 
ment. It  will  be  found  to  be  a  change  (W>m 
shallow  to  deep  iratcrs  ;  and.  nnlesa  ttie  cold  is 
veiy  intense,  a  fiirthcr  change  from  deep  water 
to  muil  is  not  adoi>lcil.  A  remarkable  feoture 
of  the  liiljcniation  of  fishes  consists  In  the  fact, 
that,  while  many  indiriduals  of  a  given  »pci-ieA 
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may  sometimes  be  found  lying  in  tbe  mud  in  a 
torpid  condition,  others  of  tl»c  some  Bpecies, 
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IVvqiiMiUng  thi;  »»mr  straam.  mny  Mimply  con- 
Kivgntc  mboui  »diii«  bubbling  spring,  that,  iasu- 
log  fh>in  Uic  l>oiI  or  the  pond  or  ere«k,  tempera 
tb*  mcTOoniling  waters,  an<l  renders  it  imb- 
itabiA  ilnring  tbe  eoverest  weallier.  Tbia,  it 
wem  to  me,  is  n  marked  insUuiee  of  the  ex- 
ercise of  choice  on  tbe  part  of  flsbes,  and  baa 
an  important  biwrias  on  tbe  iiucMion  of  tbeir 
intelligence;  nud  ft  in,  fbrtliuriDOro,  corrobora- 
tive of  tbe  atatement,  latuW  at  the  comrDuiice- 
tueutof  our  former  artidv,  tbnt  bibcniation  is  a 
faculty  which  iiinn>'  nnimnl»  possiiM.  Uie  exer- 
cise of  wbicfa  ia  largely,  if  not  wholly,  optional. 
CuAKLCS  C.  Abbott,  M.O. 


TAIT'S  HEAT. 

LondoD,  MaemSlati,  1884. 


rBeai.  Bt  P.  G.  Tait. 
988  p.  &>. 
TuE  author  says  in  his  prcl^oe,  "ClerkMax- 
well's  work  is  on  tlie  Uieory  of  heat,  and  i§ 
apedally  QUed  for  tbe  sUiOy ;  that  of  Stewart 
ia  rather  for  tbe  pbysioal  laboratory :  *o  that 
there  atill  retuaiiu)  an  0|>ening  for  a  woric 
Biiited  to  the  lecture-rcioin." 
Tbe  book  before  u*  ia  the  best  textbook 
for  a  auxk-nt  who  is  boginning  the  stu<)y  of 
heat  that  we  have  seen.  The  author  begins 
by  giving  the  reader  a  good  Idea  of  force  and 
energ.v.  of  the  nature  of  heat,  and  of  tbe  dif- 
ftrvDce  between  bent  and  tcmiM-rature.  ileat 
ia  a  fwm  of  energ}- :  tcnperalure  must  at  lirat 
be  lookeil  on  "  as  a  mere  condition  which  <le' 
tcnnines  whicli  of  two  botiiea,  put  in  conUict, 
thttJl  |inrt  with  heat  to  the  other." 

Wc  do  not,  however,  think  that  a  student  can 

Set  a  di'Or  idea  of  the  second  law  of  thermo- 
ynamics,  and  of  al>solute  temperature,  fk'om 
tbi*  tiricf  Rkctcii  given  in  chnp.  iv.  In  order  to 
have  confidence  in  |}ic  doduciioos  Ttxnn  Cai'not'd 

»OTclc.  a  mucli  more  thotoiigli  study  of  llieriuo- 
uynamice  la  neceaaary.  Chap.  xi..  on  thermo- 
electricity. eoDtalna  a  very  good  account  of  the 
tbeoiy  and  of  the  exj>eiimentAt  luirt  of  the  «i]b< 
Ject.  Tbe  rewilu  of  Tait's  expunmcnl«  upon 
the  form  of  the  UicrTno>ol«c1rlc  lines  nt  high 
teinperntares  arc  giren,  and  also  » tjihic  of  the 
calculnte<l  spaciflc  heats  of  electricity  for  many 
H     metala. 

B        Tbe  chapter  npon  combination  and  dlsaooia- 

^     lion,  sliowing  the  application  of  Ibe  two  laws 

of  tlicnoo-dynamics  to  chemical  combination. 

is  valuable,  as  suefa  a  discuaaion  is  not  often 

to  lie  foaivd  in  tezl-books. 

This  hook  is  not  everywhere  cnKy  reailing. 
Though  by  far  tlie  greater  part  can  l>c  under- 
stood by  a  student  who  haa  no  knowledge  of 


dilfvrentia]  calcutiia.  yet  there  are  oertniti  |>art« 
—  as  in  Ibe  applicAliun  of  Fourier's  method  to 
dctormine  tin-  tem|»eraiurc  of  the  earth's  crust, 
and  in  chap,  xxi.,  on  Uk-  elcmeiita  of  thermo- 
dynamics—  where  a  ktiowleilge  of  calculus  is 
neccasary. 

UERHIJSAN'S  METHOD   OP  LEAST 

SQVARES. 

A  teit-beoi:  on  tli*  nulkod  o/ltail  tqvartt.  By  lilaKS- 
piRLD  Mkiirimax.  New  York,  Wilti),  ISH. 
8+lM  p.    8". 

This  author  published  his  Elementa  of  tiie 
method  of  least  aquares  in  1877.  Iiwaaftivor- 
ably  received :  and,  the  edition  having  been 
exliaiiated,  the  work  has  been  now  recast,  and 
rvpnbliahcd  under  tlie  aboie  title.  In  the  ori- 
ginal work  the  author  attempted,  in  tlie  Urat 
part,  to  explain  the  iDCtbod.  and  its  application 
to  the  combination  of  obaenations.  siwl,  in 
the  second  part,  to  cslnblish  analytically  the 
mathematical  iirinciplcsofthcuribjeot.  In  the 
present  work  iho  principles  niv  lir«t  develoi)ed, 
and  the  applicatlous  follow :  this  untor  of  ar- 
rangement muat,  on  the  whole,  be  belter  than 
the  oihei'.  The  endeavor  to  have  tlie  render 
become  practically  Bc<)uaintcd  with  the  subject' 
before  Im  makes  any  extended  unalytical  sUidy 
of  it,  may  possibly  enable  the  student  who  i« 
somewhat  dellcient  in  his  malbematieal  train- 
ing to  obtain  a  command  of  the  method  wlien 
otherwise  it  would  be  beyond  his  rcncb ;  but  it 
does  tiot  seem  worth  while  to  assume  that  those 
who  are  lo  use  this  method  arc  such  poor 
matbematicians  that  the  work  should  \k  modi- 
fied in  IhU  wiiy  for  their  beneflU  The  autlwiir 
has  done  well  in  thLs  new  work  in  making  a 
atraiglilforwHnt,  logical  development  of  the 
mt.'th(Hl  and  its  iip|>lic-ationM.  In  a  cursory 
examination  of  the  work,  it  does  not  appear 
thnt  the  author  has,  in  general,  enlarfretl  the 
!iO"k  l>y  mntorinlly  adding  to  the  theoretical 
pnrt,  which  was  already  eiidicicnt  for  tlie  pur- 
imses  in  view.  The  additions  are  found  In  tbo 
practieal  portion  of  the  work,  and  are  of  « 
nature  to  considerably  enhance  its  value  to  the 
civil  engineer,  for  whom  tbe  book  is  primarily 
intended. 

It  has  seemed  to  the  writer  that  the  introduc- 
tory chapter,  whirh  treats  of  the  general  priii- 
ciplCM  of  probaliiliLy.  might  have  been  enlarged 
to  advantage,  or  at  least  that  ttic  reader  should 
hare  been  referred  to  some  goo-l  jiource  of  in- 
formation, such  ns  the  excellent  litllv  book  of 
IVhitworlh  on  choice  and  chance  ;  as  this  is  a 
subject  respecting  which  be  prot>abIy  baa  little 
or  DO  previous  knowledge.    Taken  ris  a  whole. 
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this  is  n  very  iiseritl  snd  mucb-nocdeil  t«xL- 
book,  9knil  will  exert  a  strong  inflaoncc  to  ex* 
tend  the  knowledge  or  tlie  correct  meiliod  of 
tfae  coinpariBon  aud  combiuatiou  of  obsorra- 
ttODS.  nhicb  is  90  essential.  Dot  only  lo  the 
progiL'as   or  oilronomy  atid  Keodesy,  but  to 

1)h.v»ics  uid  clRMni.itry  us  iti>T1.  and  to  erori' 
>randi  or  acteiiw  wiiieh  ilealii  with  relliied 
ineaAureinvntit  of  i|iiiiiitity  of  any  kind  by  the 
help  ofiuHtniKKinU  of  precision. 


THE  SOCIETY  FOR  PSYCUtCAL  RE- 
SEARCH. 

Pnettdingi  »f  the  Soeietii  fur  pr^ehieal  Msearch. 
Vol.  i.  (coiilaloiiit;  y^rta  i.-ir.),  London, 
TrObn^  fr   Co..   1883.     837   p.     8°. 

Turn  four  reports  of  the  Societ>'  for  psychical 
research  which  have  been  issued  at  intervals 
during  1882  and  1{!83  have  uow  aiipitired  in 
the  form  of  a  handsome  volume,  and  it  ciiiinoi 
be  dented  that  tliey  constitute  a  formidable 
body  of  cvidi'nt;e  in  favor  of  Ctruiin  bdicfs 
which  liavi-  hitherto  been  looked  u|>on  with 
]>ccnlinr  Kiiii|iicioa  and  distrust.  A  brief  r4- 
tum^  of  llie  IcAlimony  does  not  do  it  juslicef 
for  it  derivi-fi  its  weight  from  the  ouioulative 
elftot  of  its  lai-gc  amount.  No  one  who  U  in- 
terested in  bringing  IVesh  regions  of  igiiornnce 
under  the  domain  of  scientific  iiive»tigntion 
should  fall  to  naA  the  j)i-oc«vdingit  for  him- 
self. 

The  society  w»»  orgaiiize<l  on  Feb.  20,  1882 ; 
hut  several  of  its  meniiicrs  had  been  engaged 
In  private  rcscurch  in  the  same  direction  for 
Boim-  ycnrv  before.  Its  object  was  stated  to 
be  the  investigation  of  an  important  body  of 
remarkable  |ihoiiumcna.  resting  upon  the  tesU- 
mony  of  many  com|>etent  witnesses.  Including 
observations  recently  made  by  sclentiflc  men  of 
eminence  in  various  oonn tries,  and  primfifatU 
inexplicable  on  anj*  generally  recognizvil  liy- 
pothe«U.  The  distinction  of  its  founders  is 
such  as  to  completely  dissodalc  it  from  the 
root  of  tliu  long>liaircd,  and  to  insure  at  once 
rwpectfiil  considoration  for  whatever  facts  it 
Toudica  for.  They  include  such  oamee  as 
Balfour  Stewait .  Aithur  Balfour,  Profeuor  Bar- 
rett, Kdmiind  Gurney,  F.  W.  H.  Myers,  Arch- 
bishop French,  and  Professor  Henry  Sidgwick 
(tlie  president).  Tlie  members  are  not  com- 
mitted to  any  theory.  an<l  arv  not  ndvocatM 
of  any  cause.'  It  is  their  intention  to  remon, 
if  possible,  what  thi-y  jiislly  sat'  is  a  gnat 
acawlal,  —  the  existing  «latc  of  absolute  doubt 
a*  to  whether  |>iioDomcna  tc8ti5ed  to  by  a  large 


number  of  generally  credible  witnesses,  and  of 
great  scicntiHc  importance  if  tnie,  can  be  prop* 
eriy  authenlicntcd  or  not.  Their  experiments 
arc  conducted  with  tlie  most  rigid  precautions 
against  deception  and  misbikc,  and,  whatU 
equally  important,  recorded  nitli  scientific  pr^ 
cisioD.  Six  committees  wtre  formed  for  the 
consideration  respectively  of  tliought-roadiug, 
mesnierisni,  Ueichenbaoh's  cxperimenta  in  re- 
gai<d  to  u  |H-<'uliiir  sensitiveness  to  electric  cur- 
rents, uppiiritiuns  and  haunted  liousea.  |)bysical 
phenomena,  and  tlii-  cullcclion  and  cutlation 
of  existing  material*  bearing  on  the  liisttory 
of  thfrSc  suf'jecta.  Of  their  acvfral  n:iK)rla, 
those  of  tlie  committee  on  thought-reading,  or 
Ihought-transfcrrcoec,  as  ihey  call  it  later,  are 
the  uiDst  striking,  llie  signiReation  of  the 
term  *  thought-transferrcnco  '  is  limited  to  tbc 
communication  of  a  ^ivld  lm|>reBaion  or  a  dis- 
tinct idea  th>m  one  mind  to  another,  without  the 
intervening  help  of  the  recognized  organs  of 
.-icnsation.  No  account  istaUen.  very  naturally, 
of  ex[)crimonIa  in  wliicli  tliere  is  pliysienl  von- 
toct  between  the  ]>crsou3  concerned,  or  In  wbldi 
there  is  the  sliglitcst  ijussiliility  of  conveying 
information  by  siglit  or  liuaring.  The  extreme 
perfection  lo  which  u  code  of  signals  may  be 
brought  leads  tbe  committee  to  distnist  all 
observations  where  two  parlioular  persons  are 
neiNMsary  forthe  results  obtained.  Their  most 
rvmarkalile  subjects  for  tliought-transferrence 
have  been  found  in  a  family  in  Derbyshire,  that 
of  Mr.  Creury,  a  clergyman  of  liigh  character, 
whose  integrity  han.  us  it  hnpiicns,  lieon  e-xcep- 
tionally  tested,  lie  has  live  daughters,  of  age* 
between  cloven  and  eighteen,  all  thoroughly 
healthy,  and  as  fh>c  as  possible  from  morbid  or 
hysterical  symptoms,  AH  of  thcac  cliildi'en 
except  the  youngest  are  able  to  designate  cor- 
rectly, without  contact  or  sign,  an  obJL-ci  fixed 
on  in  the  child's  atisonce,  —  not,  indeed,  every 
time,  l>ut  far  more  IVcquently  than  probability 
would  allow  as  the  resaitof  ohanoG.  Thochild, 
on  returning  to  tbo  tooiD,  stands  close  to  the 
door,  amid  absolute  sikncv.  will)  her  cjts  on 
tlie  ground :  often  she  does  not  rctuni,  but 
guesses  IVom  the  ndjuining  room,  with  the  door 
closed.  The  childivn  have  been  experimented 
upon  at  their  home  by  the  committee,  by  Pro- 
fessor Barrett,  by  Mr.  aud  Mrs.  bidgwick,  and 
by  Professor  Balfour  .Stewart,  as  well  as  at 
the  houses  of  dilTei'ent  members  of  the  com- 
mittee at  Cambridge  and  at  Dublin.  Tlio  ob- 
jects gnesscd  have  Iieen  chiefly  cards  ftom  a 
Ihll  pack,  and  numbers  bvtween  (en  and  one 
hundred ;  but  remarkable  success  has  bci'n 
obtained,  also,  in  guessing  owdm  cboson  at 
random, as  in  tbe  following  list:  — 
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Wnibun  StnblM. 
SoptOa  !Sb«w. 
TimoLh;  Taylor. 

Inoc  napllnf . 
Alten  Sa«tgTQT«, 

Ton  Thiiml}L 

OaileKlU. 

Ckmtxt. 

Ptpe. 
Fort. 

Oarkicmr, 
Tab|>. 


■  WllUlun  Suilibk* 
■Sophia  Sbaw.' 

'  Toni  Taylor  — 
Ttmoiliy  T«jliw.' 

'Iiooc  Hiinllng.' 

'  Albert  Slogrore  — 
Albert  GmTcr.' 

'  Tom  Tliunib.' 

■  Cliidcttfllo.' 

'  )tancb(.'it«T  — 
fbealar." 

■  Plate  —  paper  —  pipe.' 
'  Fork." 
•Cork«T«»t.' 

'  Flre-iroii* — pokar.' 


drsiriug  la  L'onrc.vfd  from  on«  miDil  to  nno(lii.-r, 
without  contact,  or  any  coRcoivablt  ur«  of  the 
ordiitnry  nicuiH  of  cotDinunicntioa.     Id  tbese 


Inns 


From  tlie  eummnry  of  rc«ult«.  it  ii|)- 
pcnrs.  tlidt.  out  of  vvcry  IHC)  txtnU  with 
plaviug-caria,    there   wfn-    IIM    correct 
giK-sSM  on  llie  tirM  trial,  nm)  70  on  itie 
wrotid;  or  lliiit,  counting  the  Grat  trini 
only,  then;  was  1  correct  guess  out  of  erfry 
5.17,  iiuitvwl  of  1  out  of  OTcry  i>2,  tm  would 
1>C  ^vcn  l>y  chance  alone.     Of  2C0  numbers, 
68  were  guessed  correelly  the  first  time,  and 
35  i\w  Mc-onil  lime,  or.  on  the  lirsi  trial,  1 
ool  of  even-  3.82  ;  nfacress  Hoin  cliattc-f  wuutd 
have  si\eii  only  1  out  of  every  HO.     Where 
llw  trial  is  coutilMl  as  a  failure,  it  fie<inenlly 
faa|>|iene<l  tlini  the  .tult,  or  itio  nuuilicr  t>f  ]>i|M 
of  the  canl.  or  one  llgiire  of  the  niimbiT,  wan 
gntnml  corn.-clIy.     Tlio  partial  eiicceAses,  as 
\t%  Ma  gii«Mcs  for  '  pipe  *  and  '  tongs,'  given 
■bov*.  strike  »s  as  even  mor«  remarkable. 
mmI  more  likely  to  throw  light  upon  the  dub> 
ject,  than  the  complete  onea.     The  children, 
wlicn  questioned,  agree  ii>  ftayiiig  that  two  or 
three  ideas  of  similar  ol>J«eta  eume  bclore  their 
tnluds.  and  that,  after  a  moment'*  n-flcccion, 
tbey  select  that   tihicli    aland*  out    with    tlu; 

Gmlest  vividnc**.  Tlioir  |>owcr.  instcafl  of 
proving  with  uno,  tinx  l>«;n  gradually  dimin- 
ilhtng.  At  firal,  vMiwrially 
«h<;N  lln-y  were  in  goo<l  humor, 
ami  excited  l>y  the  nomU-rnil 
nature  of  tbeir  giiesaiiig,  they 
•eldom  tniido  a  mistake.  They 
bttTe  b«-cn  known  to  name  aev- 
cnieen  cords  right  In  aucoea- 
•ion.*  Tlieir  f;radual  decline 
of  power  somewhat  snggeitta 
tlie  <llsnppennu)ce  of  a  iRiu«i- 
tory  pulhologicalcofiditwD.  On 
the  other  hand,  a  laigcr  num-  o"""" 

tier  of  gooil  subjects  has  been 
fouml  than  there  was  reason  at  flrat  to  look  for. 
MiK'li  more  rerntirkalde  than  experlmenta 
villi  canis  or  numbers,  wliere  tliere  is  at  least 
an  ii[ipredabte  chance  of  getting  right  by  ac- 
cident, are  tboee  in  which  ah  fmpreasion  of  a 

•  Tto  ••■iMa  of  4*lBf ,  ■bl(*t,  br  •DddDnl,  It  u  1 10  M". 


OIlltlSAI. 


MTntPOl^.  lion. 


dfcl*  b*(un  si  pulnl  iDirked  • ,  and  (hn  owTtnl  nofid  In  une  SM- 
llniiDui  Hue  tnia  Isft  ts  nglil. 

expctiinentB,  Mr.  Blackburn,  an  aasocinle  of 
the  aocicty,  who  is  described  as  a  very  pains- 
taking and  accarate  obacn-er,  is  the  operator; 
and  Mr.  Sinitli,  u  young  mcsmenat  of  Brighton. 


OKIdlHtL. 


iur*coccTH«  <TUN(S  amHrt<). 


is  the  subject.  Mr.  Smith  is  sealed,  blind- 
folded, lit  a  table  in  one  of  the  rooms  of  the 
society  ;  pii|M;r  and  pencil  are  witbln  liis  rench, 
and  a  member  of  tlie  committee  la  seated  by 
his  sJd<!.  Another  member  of  the  oomuiittwa 
leaves  tlie  room,  nnd  outside  the 
closed  door  draws  some  Sgure  at 
random.  Mr.  Blackburn  is  now 
called  oat,  lh«  door  ia  closed,  and 


BBpkutwrT'iaif. 


oanisiL   «(  an.  aUFN- 
•vaa  luiiuitniua  n. 


the  drawins  is  held  tielbre  bis  eyes  for  a  ftw 
seconds,  fkuiing  his  eyes.  Mr.  Blacklmm  Is 
liil  liack  into  the  room,  and  pl«ec<l,  staixting  or 
sitting,  behind  Mr.  Smith,  at  a  di3tanc«  of 
some  two  feet  ftom  him.  Artcr  a  brief  iwriod 
of  intense  mental  concentration  on  Mr.  Black- 
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bum's  part,  Mr.  Smith  Utkcs  up  the  pencil, 
and,  Biuiclsl  lh«  absolute  ailciicc  oTwW  present, 
reproduces  a*  tKuly  ns  be  can  tho  imprctMion 
he  btiR  rocdvcd.  Mr.  Blackburn  keeps  his 
even  uloxcd  (sometimes  thej*  are  bandaged 
at  nil  Aid  u>  conccntrntion)  :  and  he  has  not 
toudx^)  Mr.  Smith,  and  has  not  gone  in  front 
of  him,  or  in  any  nay  within  his  possible  range 


OMglNjO. 


uraoDCETiim. 


Ir.0«llb  h*A  no  Idn  (hM  lb*  arlflml  m*  nal  •  iMiiulrlail 
4liipvin,  Uu  added  IIiidAhhiib  llm*  iftw  h«  had  dn^fi  1lo<] 
a,  ■  Mvliill  •  lliiv  (unllcl  to  tnaUiBr  miPCWIiUT.' 

ofvision,  since  be  rc-enter«d  the  room.  Sixty 
pages  of  the  drawinns  and  reprodnclioiiji  ore 
glren,  —  fticaimtles  of  llie  orii^naU  from  which 
they  have  been  i>liotO|;rti plied  on  the  wood 
blocks.  Thtt  rcpro<lueiion«  arc  rude  copies  of 
tlic  (b'iin-ing«,  Miich  nx  a  child  migfal  make, 
blindfold,  of  a  picture  he  had  Just  seen  ;  but 
in  <-vcry  case  the  rcscmblaocc  is  recognisable, 
■nt)  sometimes  it  is  very  exact.  A  particularly 
good  one  was  made.  when,  with  a  view  of  re- 
movin*;  all  doubt  aa  to  possible  aiiditorA'  com- 
mnnieation,   Mr.   Smith's   ears  were   fitnp)>ed 


airnoDi'cTion. 


with  putty,  a  bnodnge  was  tied  round  bis  eyes. 
and  ears,  a  bolstor-case  was  fastened  over  bis 
bead,  and  over  all  was  thrown  a  blanket  which 
euvelo(H>d  hi"  entire  head  and  trunk ;  and  Mr. 
Blackburn  snt  behind  bim  aa  still  as  it  Is  |xm- 
^Iblv  for  a  human  bein^  to  sit  who  is  not  con* 
cpntratiiig  his  attention  on  keeping  motionless 
to  tho  exclusion  of  every  thing  else.  To 
pront  by  n  code  of  »iKiinlj>  in  this  cose,  Mr. 


Smith  would  bavc  had  to  extract  the  putty 
froro  his  ojirs,  am),  otill  ainotlicrcd  in  bolater* 
caw  and  lilnnkct,  to  dol«ct  periodic  rariatlons 
iu  Mr.  Illnckbum's  brcslliing  imperceptible  to 
tbo  committee,  and  to  interpret  tlicm  Into  a 
description  of  a  rer\-  irregular  ligurc.  This 
hypothesta  seems  to  the  committee  an  extreme 
one.  but  they  inteud  to  meet  It  by  still  further 
varying  the  conditions  of  flitui-e  es|>erinienl«. 
'I'lie  rcBird  is  given  of  anotlier  set  of  ex- 
iwriments  nind<-  iijion  two  young  ladles  at 
Liverpool,  under  tlie  strictest  condillonti,  by 
Mr.  Guthrie  nnd  Mr.  Rircball.  The  following 
were  among  tlie  giicsses :  — 

Aguldcrosh  'It  i*    yellow— It   Is   % 

croM.' 
Aa  egg.  *  Looks  rvuiarkably  llln 

aa  eug.' 
A  tH-'idioliler.  nlUi  ihim-  *A  column,  with  som*- 
ble  liivortadoD  llio  end.       ihlnx  liell-tba|»od 

lumed  down  on  It.' 
l«tt»rQ.  'Q.' 

A  dark.crlin>on  npple.  '  I*  It  routiil  —  >  ilitrk-i«d 

itimla  —  like  ■  ktioli  uf 

n  ■loor?  —  It    1(    an 

■pplc' 
A  kej.  *  A  IlLila  Mny  tblns,  with 

a  ring  at  one  end,  and  a 

llrtli^  flag  at  ilii!  i>lb«r. 

like  a  toy-flag.'     Urged 

to  name  It,  Tepli«d,  *  It 

U  very  like  a  kev.' 
A  pairotsciuonsiamllng   'Is  It  silver?  —  No:  it  Is 
open  Rtiil  iijirlghl.  *icel  — It    !■  >   pair  of 

■  clvsors  standing  up. 

ri^t.' 

Tlio  usual  phenomena  were  olilnined  by  the 
committee  on  mesmerism,  hut  with  the  utmost 
precaution  against  collusion  and  IVsud.      The 
cases  which  do  most  to  stagger  a  cultivated 
ftcepllc-Ism  are  those  iti  which  the  subject  re- 
mains in  a  perfectly  norotal  condiUoa,  with 
the  exception  of  local  elTecU  produced  oa 
him  without  contact,  nnd  without  any  poscd- 
bility  of  exi>rctation  on  h!»  part.     Tbe  fob 
lowing   experiment  was    repeated  tlilrty  or 
forty  lime*  without  .1  single  failure.    The 
subject  was  bliDdfokled  iind  seated  at  a  ta- 
ble, on  which  his  ten  fliigen?  were  spread  out 
before  him.     A  screen  formed  of  tliick  brown 
paper  qundrtrply  folded  was  placed  in  front 
of  him,  extending  far  beyond   him   in  all 
direcliona.     Two  ut  his  Dtigera  were  then  se- 
lected by  one  of  the  committee,  and  silently 
jwinted  out  to  tli<-  meameriier,  who  proceeded 
lu  make  very  gentle  piwae*  over  Ibem :  and 
lo  prevent  Itie  communication  10  the  subject 
of  n  sensation  of  change  ofttmiwraluro,  or  a 
current  of  air,  a  mcmtier  of   tbe  eonimiUoe 
made,   as  nearly  as  possible,  similar  juissw 
over  two  others  of  bis  fingers.     After  ■  min- 
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at«  or  l«M.  the  two  flngere  mcsmcrixt-d  proved 
to  be  i^erfvctl}-  stifT  nnd  inK-nsibk :  liic  poiiils 
of  ahiir\>  instnioicnte  miglit  be  plunged  deep 
tnttj  tiuem.  or  a  lighted  mntch  might  be  ap- 
plied lo  the  sensiUre  region  around  the  nail, 
withont  prtxlucing  a  n'lga  or  a  inuiiuur.  It  is 
dilllcult  to  Boppose  thai  no  oidtnary  youth, 
silting  vJUi  relaxed  Umhn  in  (|uiel  unconcern, 
would  bi-  able  lo  control,  h_v  tht-  cxerciM!  of  hb 
will,  every  son  of  reflex  attiii-t  or  twitch  nbi'ii  n 
raked  llaiite  iii  iipplii-il  lu  oiw  of  the  Toott  Mil- 
•itlvc  parta  of  hi»  ]>rr«on.  To  meet  such  an 
objection.  bowoTiT.  th«  rx|>erini<;nls  were  i^- 
pcate«l  with  otlwr  «nlijccte  with  equal  success, 
—  01H- of  tlietn  a  delicnte  woman,  whose  shrink- 
ing ftaBi  pain  was  su4^-h  that  the  prick  of  a  fork 
oti  one  of  her  nnmeeioeriEed  fingers  would 
CAuse  a  half- hysterica  I  cry.  The  bands  of  Uic 
snbject  may  even  be  mcsmerijEcd  when  he  is  in 
the  meamerlc  aleep :  and  then  the  UHtial  clup 
and  call  restore  him  tu  uonsciuUBncas,  but  do 
not  fveriDit  him  to  remove  his  handM  ftxMD  U)A 
•ofk,  to  which  tliry  M-cm  lo  lit  glued,  until 
a(Wr  Ihcy  linvc  Im-v-h  vi-piimlfly  rx'U-asvd. 

Wo  !>•»«  over  the  rc|wrt  ol'  the  II  ci  eh  en  bach 
cximiDittce,  of  the  lilrrary  committee,  nnd  of 
the  eocomittec  on  huiinlcd  houses,  but  not  be- 
cause tliey  do  not  contain  a  great  deal  of  very 
Interesting  and  striking  inaltcr.  The  addresses 
of  the  prealdent,  too,  are  models  of  clear,  care- 
ful. mkI  forcible  writing:  nnd  the  proceedings  as 
a  whole  cannot  foil  to  jiroiluix'  n  strong  clfect 
upon  a  reftKonaMy  unprejudicet)  reader,  cape* 
cwlly  wbro  it  is  consI>Iercd  that  all  this  is  in 
addition  to  the  varying  amount  of  testimony 
and  espericncti  that  has  been  for  ycar«  in  the 
ponessioD  of  nearly  all  of  us.  In  no  other 
Mt^Kt  baa  there  been  such  a  long  dispute 
over  the  reality  of  the  phenomena :  even  the 
wltneascB  to  globular  lighluiug  Iiave  gained 
orvdence  fbrlheroM'tve:^  at  last.  No  other  sub- 
ject. M  b  perftetly  natural,  has  been  so  luex- 


tricably  mixed  tip  with  fraud  and  chicane,  and 
has  Ibllen,  in  ronsc4{iKneo,  under  such  a  weight 
of  obloquy.  Thcie  has  usnally  been,  besides, 
a  peculiarly  ■  unwashed  '  davor  about  (be  [wa- 
sessors  of  these  mysterious  powers  which  arc 
denied  lo  people  in  general.  The  trarelliiig 
Qiesmerizer  has  not  been  an  attractive  apcci- 
men  of  humanity,  and  to  that  fact  luu  Iwcq 
allowed  more  than  it>  due  effect.  In  other  un- 
dcci<)ed  scicntifle  ijucMiiou*,  weight  of  authority 
has  GCKiRlcd  for  somctbing,  but  not  the  weight 
of  a  man's  family  connections.  Kvcn  when  it 
was  said  that  such  nnc\cept  ion  able  witnesses 
as  De  ^lorgSD  and  Wallace  and  Crookes  had 
become  convinced  that  certain  facts  not  gener- 
ally admitted  were  really  facta,  one  could  not 
help  believiug  that  they  dilTered  In  some  way 
ttom  Uie  ordinary  sane  scientillc  man,  bimJ  that 
some  peculiar  cfOokednesM  of  mental  vision  was 
the  source  of  tbuir  Mlrunge  belief.  Another 
refuge  of  incredulity  tins  inxn  national  and  aeo- 
tional  dhttrust :  it  was  ciiielly  outside  of  the 
centres  of  learning  that  wieh  tilings  went  on. 
Mr.  Sidgwiek  w.-u  once  told  by  n  (ierman.  that 
they  happened  only  in  England  or  America, 
or  France  or  Italy,  or  Itussia,  or  some  half- 
educated  country,  but  not  in  the  land  of  j;e£tr. 
If  this  soi^ety  does  not  at  once  convince  all  the 
worid  of  the  truth  of  iU  phenometia,  it  lias  at 
leaat  accomplished  the  feat  "f  suddenly  clevat- 
ii^  tbom  into  the  region  of  ri-spcctabilit.y ;  and 
hercafler  any  one  can  admit  bis  belief  in  Ihetn 
without  shamefaced iK»8.  Now  that  mesmer- 
ism and  mind-reading  have  ceased  to  be  ex- 
clusircty  the  pro|)crty  of  travelling-shows  and 
aHer-tiinner  entertainments,  and  have  become  a 
subject  of  experiment  in  laboratories.  It  is  to 
be  hoped  that  tUeir  extent  and  limitations  will 
be  speedily  deBned.  and  that  the  vagucncMi  nod 
ha^e  in  which  they  have  hitherto  tMwn  envel- 
oped will  soon  be  replace*]  by  delinitc  knowl- 
edge. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBRNHEKT    OBOANIZATION8. 

0.8>  g«olflgio«l  ■tmjr. 
I  of  ntttamitrpMt  roct*.  —  Prof.  R.  J>.  Irvbic. 
after  eoniuliailoti  with  \hv  uih«r  lilliologitts  of  the 
Klirtey,  aiul  nilh  Or.  WlllUnu  of  Bnllimore.  li  «on> 
Smvil  In  hi*  view  ot  xhr  occnrmnM  of  a  Mcomtsry 
brown  bornblendo  |u  uuiouneoil  br  him  In  I8S0  aii<l 
In  1883)  pmltMed  b;  the  alientlon  of  aa^^iic  min- 
erals. Till*  occurrence  Is  one  bltlifrio  ttcniol  ti;  Uic 
beat  Osrman  authorltlM ;  and  tho  caies  il«Krib«l  by 


Mr.  Irrlns  have  ticeo  tuppo«od  to  be  jirobaUy  cmm 
of  eiiTolopninnt  ntch  m  are  w«Il  kiiutrn  to  occur. 
TliU,  »t  cuun«.  liM  114  r«ferenvr  lo  the  occumnoa 
of  a  gretn  humblcDile  u  an  altcraUon  product  ot 
auntie.  Most  ot  the  tcctiont  made  by  Hr.  Irrlng 
nnd  111*  oulKant*,  aliowlDit  loconilary  lianiblMiiJa, 
sliew  Ihl*  varki/.  only  *  few  leealitffrt  yii'lilins  rocki 
In  aeciiobt  of  which  ibf  brown  variuiy  occur*  as  a 
lecondiuy  product 

Mi.  Moituid.  of  Protttaor   Irrlns'i  dlTl«ton,  baa 
beMi  eaperlincotlnK  on  tlie  ]>boiographiD(  of  tUn 
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roelc-««ctloiu  dtMcOr  with  tti*  niloroicopo,  with  nrj 
uiiisfnetoi7  rmolu.  It  ia  hopeil  to  u»o  tliis  iMtbod 
of  prvpArlri^'  plate*  (or  piiMIontloii,  to  be  reproduaeil 
brBotne  bellotypc  nr  auiotTpe  luuibud.  Mr.  Merrlum 
took  Iba  fleld  lli'^  Inttor  jmit  «l  Mny  in  iniith-cMtcm 
Dftkoia.  ffliero  h«  propotM  lo  *tLiily  tho  iiuftniltossx- 
po*efl  «t  a  number  of  p\MM  between  tbe  Jimet  River 
&111I  the  Minnesota  stale  line. 

Mr.  Vanlilx!,  iIuHng  Mof,  continued  bit  micro* 
tcopic  work,  having  prepared  totao  forty  new  wrlltsu 
<t«*crlpilc>us  of  )crevri»toiie(,  clilelly  from  Ibe  urlnlniU 
HnronUn  of  tUe  north  shore  of  Lukv  Utiroo.  Tbe 
m!cn)i>c(>ple  aa  well  at  fiM  iliidy  of  thia  formsUon 
bM  been  tounil  iiecwury,  n*  It  fonna  Ihn  type  with 
which  the  nii.'kf  cif  All  (he  iither  tu-cittleJ  lliininitin 
aren*  miut  ba  eoinpared. 

Mr.  VnnhiKc  ha>  alia  prcpured  n  number  of  n«<r 
(ovtioiis,  lncUiillnj(  tome  wlilltlnnnl  ones  of  the  unil- 
•toun  which  hu  h«^  ilMcrltiot!  in  hlH  pHper  on  mvon- 
(l«ry  nntargementa  of  felspnr  frai;">ent»  publisheil 
In  tbe  Amtrican  Jnurnal  <if  netcnee  for  May.  Tbe 
Daw  MOlioni  tlinw  th«  <>nlHrgGnieiiis  even  more  dis- 
tinctly Ibnn  the  one*  pravioii*ly  duKcribml  by  blni. 


and  Uavc  no  room  (or  donbl  *•  to  the  corraetneM  of 
thia  vary  Important  obwrrallon.  Mr.  VnnhUo  iriU 
probably  talte  the  lleM  in  north-weatern  Michigan  In 
tb«  o^gcbic  bell  of  naronlan  Kbista. 

CnaUuhka  Mn'Ui.  —  Mr.  J.  S.  nillC'r'*  report  on  the 
UnalMbkawindiwIII  bepuhllibeil  byibe  l'..'!.  tilfCDiil- 
olBce,  and  th«  t^eologkal  turvey  ha*  promlted  10  ex- 
amine and  r«purl  upon  any  otlicr  volcanic  landa  or 
almoiplicrle  duiti  that  may  b«  collecieil  by  tbat 
bureau,  TliAlr  r>li>erTi>r<,  cupuctallyon  Mount Waah- 
InKlotianil  Pike'*  l*Mk  anil  In  Alaiha,  have  lieon  In- 
structed to  eoll«ct  and  preserve  any  sauil*  or  duat* 
that  tnay  full,  or  be  brDUght  down  (ram  ilie  nlr  by 
rnlnfali. 

^r{i-«Ian  \etil».  —  Prof.  T.  C.  Cliamborlln  bat  pro- 
pared  n  paper  mi  arieaiaii  wellt  for  the  Uftli  animal 
report  of  the  sun'cy. 

Ur.  Pcnlo  ha*  report*  from  Montana  that  work  bn* 
been  retnmvd  on  tbe  arlo»liin  wolls  at  Kflenn  and  at 
Bllllniis.  nnil  Ibat  tbe  aeooiid  boring  at  Mllet  City,  on 
the  Tellow>ii>ii«,  reaeti«<l  flowing  water  ai  a  depth  of 
four  hundred  and  tifty  foet,  which  I*  a  hundred  feet 
deeper  than  In  Iho  llr>i  w*tl. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Oladuutl  wdfty  at  antsnJ  UiCory. 

.fiily  t.  —  I>r.  Waller  A.  Uiiti  read  a  papor  on  tlie 
reieni  flooda  tii  the  Uhio  valley,  lie  tabulated  tbe 
meaaurainenti  of  all  the  Hood)  alnc«  18S3  of  which 
we  haw  trustMortliy  record*,  Tbe  river  ha*  micbed 
the  helghlof  IKiy  (oet  and  over,  (oiirt«i?ii  t1niv*«inca 
US3.  All  of  tbsae  Hoods  except  one  (thai  o(  Anguat, 
IBK),  have  oecnrred  In  the  winter  months,  and  sirvoo 
lnthemonlho(  February.  The  cure  me  I  y  high  water 
la  the  miull  of  a  lonK-coiilliin<id  und  widely  nxiended 
raiiifall  upon  an  accuinnlstioa  of  Ice  and  irxiw,  or 
upoa  the  froxen  ground.  1'bete  conditions  are  sufB- 
clent  to  account  for  llooitii,  not  considering  the  iguoi- 

ttonof  the  nMluclionot  llmlM>r  areas. Mr,  ("hatka 

Dnry,  In  a  brief  paper,  ileacribed  the  rniiliiiK,  for  the 
first  time  In  our  locality,  of  AdraneaLeCutitel.  a  beetle 
llthabltlng  ania'  neal*.    Thli  bocllc  li  kept  by  the  ant* 

(or  tbe  hoiney-like secretion  whieh  It  exud«a. Mr. 

Joseph  F.  Jame*  staled  ilui  a  recent  discovery  In 
the  lower  Silurian  roeluuf  Clark  county.  0.,  makes 
It  clear  Ibat  *oiao  of  Ihe  !ii>-cn1led  '  (iicolds '  are  un> 
doubteilly  cautied  l>y  Iheoielllatlon  of  crlnold  tWiat 
onr  tbe  *ott  mud, 

BnoUya  Batamolo^aal  tadt^, 

J'une  C9.  —  Mr.  J.  B.  Smith  read  a  paper  on  tome 
■truetural  modlttcatloiii  of  tlie  Koctiildae  with  refer- 
ence to  their  ^euicraphlcal  dlnrlbullon.  Threr  typi- 
cal faunae  inhabit  America  north  i>(  Mixleo;  the 
northerti  of  which,  the  Lahradur  fauna,  it  typical ;  tlie 
eaiiem  njireeliin  lu  all  cHentEal  characterlBilc*  with 
that  of  central  Etinip*';  and  the  wcitcrn,  prcntlarto 
tbU  country,  reaching  to  llie  Paelllc.  Uituitinic  Ioiik 


extontlona  Into  tbe  lontliarn  tlnlea,  and  unall  spur* 
InUi  the  middle  *taie>.  The  northern  fituiia  Is  typi- 
cally reproeuted  by  Anartaand  Ibe  P^ichnobln  group 
of  Asrotl*,  and  l«cliaract'!rl»iil  by  umall  head,  (innolh 
clypena,  often  narrow  ovato  eyea,  pluraij  igan,  and 
loDg.  hairy  vMtltn re.  Thenortberoapecieaof  Plutia, 
of  which  P.  Hochonwarlhl  may  be  considered  typical, 
•bare  thIa  tendency  tooTnUicyc*.  and,  liaving alao  the 
Ublae  aplnoM,  mnat  rwoive  aopat«te  Keiierlo  deti^i^ 
Don.  Caloplusia  Upropoted  to  dMlgoatetheoe  fonna, 
which  usually  also  hare  the  neondnrlea  yellow.  Tbl« 
northeni  fauna  1*  indieaicit  again  In  ilie  high  norlli- 
wofit,  and  In  traceable  In  tli*  niounuiiioiis  rcKiotii  of 
northern  New  York  and  tlie  New-England  Slatea. 
The  eiastem  fauna  I*  characieriied  by  rnoni  propor* 
Uonate  bend,  the  fronl  usually  smooUi.  the  body  ve>- 
lilurn  acaly,  nau ally  overlaid  or  Intennixod  with  hair. 
The  tibiae,  when  armed,  are  usually  all  of  normal 
length;  and  the  armature  consiBia  of  ipinn.  The 
macalallon  i*  nonnaUynoctnidoUE,  and  the  witip  are 
ampler  Tlie  WMiem  fauna  li  most  pecuijur.  Tbe 
front  la>lroii)[lyinoillfled,  iubcr«u late,  rugose, orexe*- 
vate:  (he  (ibiae  are  heavily  *|,inuse,  Ibe  anterior  pair 
often  aliurieiied,  and  the  armature  consUilugof  long, 
coniMias,  claw-llko  iirnceiae*.  The  9  ovldtict  I*  also 
more  or  l«**  promluenUy  extruded,  .Vs  a  whole,  the 
bellolliid  type  preralls ;  and  even  A);rotls  take*  a  dis- 
tinct bclioiliid  teadency  in  the  luberculatc  front  and 
heavily  armed  foio-llbla  of  tlie  weatern  species.  Be- 
longltiit  to  no  s|)ec!al  locality,  but  perhapii  more  dis- 
tincdy  soulh-weateni,  ii  (hat  ^niup  of  which  Phurya 
and  Syneda  are  typical,  and  which  agree*  In  .liitrlbu- 
tlon  with  the  Tancbrlonldnp  nmoiig  Ibe  Coleoptera- 
Ttie  speaker  aakeil.  What  la  Ibe  peculiar  ci re unutanco 
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tint  denuoda  o(  oar  trwMni  f»ui»  thii  atHiomAl 
froaul  dtretopnent,  Ute  1i«*tt  libUI  smiaiure,  ttnd 
lilt  eomxMB,  Itngiblly  ntruilMl  9  lyTipoiilot? 

T«mj  btUalcsl  dab. 

J'nM  XC.  —  Mr.  P.  n.  Dudlcj'  esblb[t«d  spedmcni 
kwl  E*T*  K  brief  •ocount  of  bin  r««eiit  ilodlt*  of  irood 
iMlloa*.  A  lug*  oniabcr  o(  nilcro-pboloKniphe  of 
UmnaTerM,  radial,  and  langontial  •ccMoiw  of  our  Um- 
beMnes  wen  shown.  AroMig  Ibc  •^wcliMn*  <r^rc 
8c<ibo)k  Minpiirrircn*,  In  whicb  niivnUon  wH  oall^ 
U  Dm  t«i7  luit*  cell*  (imbb  Ion  iban  a  tenth  of  aa 
Ineli  In  IwRihl.  and  to  Ihv  fact,  ibni.  in  thi* and  otli*!- 
conircn  (Tiainlnrd,  lb«  p4U  In  Uic  cctl-walli  are  only 
•een  la  abundnnce  tn  thu  radial  Mxrlkino;  Caialpa 
■pocloaai  wblch  hai  lately  been  exUDtitHy  employed 
for  railroad-ties  In  tbewest:  AlUntbn*  glandiUo«uf, 
wlikh  ib«  ippdkerttaled  be  Iiad  found  lo  cantain  ibo 
grv«ti!>t  nulnln'r  and  larBOll  duct*  of  luiy  wood  vcl 
•xamJned;  Llrluil«riilruti  luli^iifi-ruin.  In  ublcb  Ibe 
dueU  are  very  niunerous  bul  irn^ll;  Mudurn  auran- 
llaca,  lr>  "blch  tli«  parciicliymauiiii  tl**ue  nithin  Ilie 
ducU  na*  plainly  iiollccalilo.  Id  tli«  white  oak, 
clieMnQli  and  bUck  waliiui.  It  IvmI  licen  obaen'od  tbai 

^tiMM  panncbyma  cells  ibrlnk  away,  in  drying,  from 
the  Indde  torface*  of  tbc  dacta  luid  from  each  oLher, 
then  a|ip*«riu(  a*  aepaMU  roleliv. 
toi 


NOTES  AND  NBVS. 


A  LUT  of  Ibe  publbbed  wrlilap  of  Spencer  ruller- 
ton  Bainl  frotn  INS  lo  1883.  with  Indesei,  ooroplluil  by 
Oeorse  Browii  Goode,  ibc  6r>i  «f  a  propoeed  ««flM 
of  MbHouraplil**  u(  .iiuiTlmii  natiiralltt*,  foToil  Bul- 
letin N'o.  30  nf  tlio  U.  S.  riallmial  mitwnni.  In  a 
prvfuiory  note,  Mr.  tioode  explain*  ibnt  alnc*  1814  be 
ha*  Imen  collecting  nia(«rlil*  for  *.\n  indL-i-Mbllog- 
nptiy  o(  American  iebtliyolosy,'  wbtch  will  rinbrai-n 
"not  ixily  asatotnlcal  and  dcecrlpllre  Icliihyology. 
bai  tlie  Utentnn  of  the  Ibheriea,  ancUng.  Sibery 
leglalnlloQ  and  diplomacy,  flibrry  *tatis(ici,  and  Ibo 
cammerce  of  the  fiibcrlua."  llotldo*  ilic  Utlc*  ami 
reference!,  notes  opon  wfaat  eanb  paper  ccdiUiii*, 
anil,  In  osc  of  important  papery  aj-nopM*  of  Ibelr 
eoBienta,  wI]11ic^t«ii:  IbMc  not<nwill  include  re fer- 
tittf  tu  every  pabllilied  engraving.  It  t*  hoped  to 
■iiiali  tbia  wuf  h  In  19»,  Indudlng  In  It  material  pub- 
lUied  before  July  <•[  tlut  y<far.  Tliv  liiliOofmphyot 
tTvtr»*cr  UfJrd'a  writing*  I*  ap;arr[illy  in  part  mate- 
rial collected  f(«  11k  aburi>- mentioned  work.  aUbniish 
note*  are  wanting  to  mnny  titlei.  <iilier  *prcliii 
blbllognphk*  of  pmiiilnenl  natnralUte  are  In  prejm- 
rallon,  among  whlcb  one  of  Charlea  GIrmrd  and  of 
Theodi'ii'  Cllll,  l>y  Mr.  Goode,  and  one  of  laaac  I.«a 
by  Sir.  Newion  P.  ^icndder,  arc  announced. 

The  article*  reconled  for  ProfeMor  Balrtl  number 
IjOOS  llilet;  ilic  numerous  noilcee,  Hbtimcw,  iiml  r»- 
view*  wlilel)  ap|H-arn1  In  ttarptf'n  mniiarlne  and  in 
Bvper^*  wetklg  Ivlng  dted  only  In  ibulr  roprlaieil 
form  In  The .  Innuol  record  q^aetenee  and  (iNtiuitry.  Tbe 
pneral  plan  of  ibU  ipeelal  bIMIograpby  I*  commend- 
abte^    An  exonlknt  biographical  iketeh  of  ProfCMor 


Balrd  follow*  the  i>refatory  note,  and  I*  mppl*- 
roented  by  n  portraii.  shich  Profcuor  Bolrd  refuted 
to  allow  to  be  Iwertml  In  the  work,  but  wblrb  Ifr. 
Ooode  haa  kindly  tcoi  to  a*  many  ••  powllile  of  the 
reelpl«uw  of  tbe  Ubiiograpby.  It  ia  the  nmc  whk'h 
appeared  in  Selmet,  Xo.  Si.  The  llK  of  geoiem  1 1 1  and 
Rpecies  ISS)  named  In  honor  of  Prcfc*«or  Balrd  U  par- 
donable material,  pertiaiie,  wltfa  irhleh  to  fill  U»«a 
pa^  of  a  1,-oveninieiit  publicallon.  TliU  form  of 
honoring  the  names  of  nniurnllatR  means  little,  and 
has  Juil  rcacbpti  the  niaxlnium  i>f  ita  abauttl  detelop- 
ment  In  Ksicland,  wbeiv  an  entooiatogiM  baa  («lnily 
iiamml  a  builerlly  after  liimitelf.  The  real  honor  diM 
ProfeB>or  BainI  ai  organlMr  and  •clenilBe  worker  I* 
not  enhanced  bychlaralueleMiiit,  Tbe  chmiKtloglcal 
calalosue  ot  pa|wn  ocou^et  MS  pacea  of  the  wort. 
In  eome  catee  tbe  notes  an  long,  and  ambtace  IbU 
of  Ibe  geni^ra  and  ■pcdea,  and  even  of  the  *viell««, 
treated  of  In  uinie  of  Profi^taor  Balrd**  more  utentin 
work*.  ThI*  niaj  be  a  practicable  or  even  a  deeltalilo 
method  In  bibiiofiaphin  of  woeketa  In  TMtebrtfM, 
bul  would  become  unwieldy  vera  It  carried  out  for 
those  whote  work  lay  In  tome  other  ponlont  of  tbe 
animal  Ungdom.  Following  the  chnnolaglcal  cata- 
logue are  a  ayiteouiic  catalogue  and  a  IlK  of  ipadea 
di»cu*aed  ■i>d  Iltniiraled.  batli  referring,  by  number 
and  by  condensed  iltlr,  to  Ili«  liti  of  title*.  An  alpli*- 
belle  Index  of  ■ub)ecU— not  eelentlfic  name*  —eioeea 
the  blbllognipby. 

A  ciiinmendable  feaiuiv  of  thi*  blMloitrapIiy  ia  tli« 
complete  liidejirntlence  of  cMh  eniry,  ailowiug  the 
catalogue  to  l>u  cut  and  jinsted  on  conl*  without  wldl- 
tiunal  writiag.  There  are  point*  In  which  Uie  mod* 
of  recording  might  be  bettered.  Initial  capital  letien 
arc  very  pmporly  discarded,  attbMigb  with  tone 
Incoiiilaiency  of  utage,  from  numerous  word*  In  tltlee 
of  paper*,  following  the  practice  of  inany  modlm 
bfUiographen;  but  why  should  the  CMU|)tler  retain 
initial  cnpltals  In  luch  unlmpotUnt  paru  of  the  title- 
page  as  -  With  Kithty-ieTeii  Platca  of  Original  flguro*,' 
on  p,  83  ?  Coti^idtrable  condensation  might  b«  madil 
by  usln^  only  amhic  nuniomU,  and  by  contidering 
p.,  pi.,  tig.,  and  like  Blitireri.iiionsf  plural  as  well  as 
(inKnlnr.  TIiu*  -ppL  I.-xiii.,  1-IM,  pll.  i.-niitl.,' 
wonid  b#  more  tasty,  and  more  easily  rMU),  If  prlMed, 
'p.  1-17+  l-»»S;  pi.  1-48.'  The  space  occupied  by 
I  . . .  ;,  In  recording  tillejuiKC*,  might  be  cl^'cn  to  mure 
practical  purpose,  for  indicating  tbe  actual  ilte  of 
volume*  ia  centimi-trea  (or  even  Id  Indies},  Inatmd 
of  unng.  as  was  ilone,  Uie  Inilellnitc  Indloaliona  Sro 
and  4Iol 

—  .ViUure,  .Tune  10,  Hate*  that  letter*  adilreaoed  to 
the  sorrntary  of  the  committee  of  the  firitiili  ■*•<>• 
cinlion  for  the  exploration  of  Kilimanjaro  bare  just 
been  received  from  iU.  H.  II.  .lohiolnn,  dalnl  from 
Mie  BrltUb  resldcnc>-,  /jititihar,  Miy  l!l.  After  con- 
sitltallon  with  ttlr  Jolm  Kirk,  Mr.  Jobnilon  liad 
aelecteil  the  Hombaaa  route  for  Kilimuijato.  and 
was  eifiectin^  to  depnrt  for  Ibat  port  in  about  a  fort- 
night** lime.  Tbc  couiiliy  between  Momlxua  and 
Chaga  was  eald  to  be  qulei,  aoit  to  pnteent  no  *erto«u 
dlBcultle*  In  tbe  way.  Mr.  John*ioB  had  siMCMded 
in  obtaining  lite  terricee  of  three  of  the  smm  Wnl- 
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aklnnvn  ilml  bad  Iwon  employed  by  Dr.  PUrlier,  aiid 
of  ■  bntaiiical  collector  tntntHi  under  Sir  JuLii  Kirk, 
of  whow  klndiieie  mid  uifiuiioe  ho  (pcikks  In  ibe 
liigliiul  termi.  Mr.  Johnston,  In  ■pllo  »(  tlif  trying 
cliniAMot  Ziuttlbur,  wuinexc«llpiilhenltb, amlli^d 
■troag  hopw  or  the  iucmm  of  tbe  exjiediiluti. 


We  Km  picuetl  to  lenm  th»t  Mr.  Jcai'ph  Thumsuu 
hai  arriv^il  uifoly  at  ZnntlbJir  (rom  Ibo  eipc^illilan 
he  unclorlook  to  (he  HmkI  r*glon.  It  will  \.m  rr- 
meuiUiri'd  llmt  Mr.  ThoniHuii  left  Biiglniid  in  llie 
end  ot  till-  yenr  18S2:  lil«  object  hvfitg  to  proeeuJ  by 
Mount  KiliiiiniijAro  lo  tb«  ulmoit  utiknowii  country 
of  the  MoHoi,  ntid  to  wtilc  the  question  of  the  vilM- 
envL'  o(  n  Lake  Bsringo  to  the  eiut  ot  Victoria 
Nyanitt.  Mr.  Thoni»on  loft  Zaii^lbir  in  tlip  spring  of 
lul  v«ar.  hut,  sfti^r  prorncdliig  iiimo  dinUinci',  found 
tlie  country  to  dislurbeid  owlnjt  to  tbc  rT'ccni  pouaga 
of  a  Qanniui  oxplorer.  Dr.  Fischer,  Ibnt  he  wa«  com- 
poltcd  to  return  prceipitataly  to  Moinbiua.  lu  July 
lait,  howev«<r,  he  ttnrtcd  ■igivln,  and  bu  rridently 
accompli' bed  h»  work  in  a  way  qullo  worthy  of  bin 
prMvloua  rcciird.  Paaiiiig  round  lh«  nortb-aaat^rn 
^de  of  M"unt  KiUtniuiJaro,  Tboiaaoii  proceed«d  north 
to  Laks  NaiVMbK,  halfway  betwcnii  EllliiUDjara  and 
Uounc  Kenla;  tli«n  on  to  lh«  laUdr  mountain,  and, 
by  way  ot  I^ake  Buringo,  to  tha  aliorta  of  Victoria 
NyMtH.  Tbli  tatlsr  lake  be  ticirud  a*  far  as  the 
outlflt  ot  tbe  Nile,  returning  by  a  wore  'norlberly 
n>iil«,  itrikin);  the  wmI  cooitt  of  Lake  Darlneo,  and 
proc«»llns  louih  ami  *outb-«ui  by  Ukambanl  to 
Mombasa.  It  U  latlstactory  to  record  tliat  no  Uvea 
hare  been  lout  excopi  by  )lln«M.  Tbc  telegram  which 
Ui«  Ocograpbical  society  has  NcelT«d  from  Sir  John 
Kirk  doM  nota  o(  coursr,  ontar  Into  minute  di-tall*: 
but.  froRi  lt«  gensr^l  mnn,  U  Is  evident  that  Mr. 
Tliomaou  will  have  an  intervstlujt  and  inttriictive 
Story  to  tell  when  ho  relunis.  The  t«le)^nm  does 
not  M«t«  poslUvely  Ihsl  Mr.  Thomson  found  a  take 
«)i«i«  Barlngo  Is  placed  uuuiir  map*;  lint,  ai.  Itarlngo 
Is  mentioiMd  >*  luiini;  been  touched  at.  It  senms 
mrMt  probabk  that  the  Infonuadon  oblalii^d  troui 
natlT«*  by  the  saAaclouo  Wakefield  is  cornHil.  All 
th«  country  travcmnl  by  Mr.  Thomson's  expedition 
to  tb#  north  of  Lake  Nalvsalialsn«w  ground,  hltlMrio 
unintversoil  by  any  uplorar.     Dr.  Fischer,  la  his 


recent  expedition,  r««clMid  only  as  far  as  the  lake  jnsl 
inentloDod. 

—  In  thi-  anlhropolojllca]  section  of  tbe  Itrllish 
aisiiclulion  tucetltix  at  Montreal,  ibn  fnllowing  spe- 
cially American  topics,  as  to  several  ot  which  ('aiiMla 
aflords  Important  evidence,  are  euggested  tor  pafiers 
to  be  read :  The  native  mce*  of  Ameiico,  their  phys- 
ical characters  and  orijcln;  Civilisation  ot  America 
before  the  time  of  Colnmbns,  with  pnrilculsr  ref- 
erence to  earlier  Intercourse  wiili  the  old  world: 
Arclicnlogy  of  North  Americii.  —  andcnt  mounds  and 
earthworks,  cl  ill-dwell  Inns  and  villace-houiies,  ilont 
arcbiieciure  of  Mexk<j  aud  Central  AnM>rics,  etc.; 
Nntivi!  Iiinguait'eaot  America;  European  colonliAtion, 
and  Its  cfTocts  nil  the  native  tribes  of  America.  The 
paptn  on  «acli  subject  will,  as  for  as  possible,  be 
grouped  for  reading  on  the  same  day,  so  as  lo  Insure 
a  general  discussion. 

— The  Dally  lotra  tapUat  ol  June  24  contains  aa 
acfount,  hy  Prof.  IT.  W.  Parkerot  Griuiiell.  of  aluge 
mum  moth  reeenlly  found  In  tbntcity  lu  dlgciing  a  cel- 
lar. Ou(iiit  thiTri-mnliL< Isamolurtociih fittncu  InchM 
lone,  snd  which  might  imcr  b>>cn  sixteen  or  mora 
Inches  beforv  the  end  of  tbe  crowu  was  broken  off 
and  lost.  U  wui;;hpd  flfiren  pounds  when  flrst  un- 
earthed. Tbc  oihcr  principal  ruilc  Is  a  tusk,  which 
must  have  Uvtia  al  tcnsi  eleven  or  twelve  fe«t  lone: 
it  now  niensiires,  along  thp  centre,  seven  ami  a  half 
feet,  .-tnd.  where  broken  uH  al  Ihe  end,  the  diameter 
Is  four  Inches;  the  largest  diameter  li  elKht  Inches. 
Two  years  sf  o  a  sninll  U'lith,  and  ftuKint'nis  nt  bone. 
Including  part  of  pelvis,  were  found  In  dicing  u  cel- 
lar adjoining.  OUicr  friLgmenlB  were  exhumed  last 
year  fruni  a  cellar  about  three  rods  Donh  of  the  Site 
of  tbe  iiiih.  Tbe  tusk  iiccittred  flv«  te>.'t  below  the 
surface,  the  tooth  and  utber  fmjrineuts  nbout  elgtil. 
In  yello*  cUyey  loam.  The  Unvenport  eiepbant- 
boncx.  from  a  railroad  cut  In  the  biutT,  were  found 
in  yelliiw  clayey  loess,  twenly-onu  foil  below  the 
surface,  and  separated  by  three  feet  of  bluish  clay 
from  an  old  peat-bed  and  ancient  soil,  probably  simi- 
lar 1(1  that  which  It  said  to  exist  cri-rywhcro  und<*r 
our  pi-slrlcs,  at  nn  averagn  of  twenly-tlvc  or  thirty 
feet  below  tlie  surface,  At  DareniHiri  tbe  bowlder 
clay  o(  the  glaoial  period  underlies  [lie  aticlenl  soil. 

—  One  ot  the  result*  of  the  dccp-seadre-luinss  of 
the  Albatross  was  the  dlacovery,  at  a  di'pth  of  nine- 
teen hundred  and  seventeen  fathoms  off  the  .\ilanilc 
coast,  of  probably  llie  largest  known  amphlpod  crus- 
taccun,  KuryihencsKryllus  Itock.  Tbe  few  iireriousij 
known  sjieciinens  canie  from  Cape  Horn,  Greenland, 
and  PInmark.  and  have  apparently  all  been  taken 
train  the  ■loninclu  of  flsbcs.  This  sjwcl^it,  and  its 
occuireiicv  In  the  oxtrame  arctic  and  antarctic  seas, 
have  been  much  dltouased,  and  are  tbe  subject  of  a 
Ions  memoir  by  Lllljoborg;  but  the  appamntly  anoni- 
oloui  dUtrlbutlon  Is  explained  by  its  discovery  In 
deep  water,  olT  our  rnldille  Atlantic  coast. 

—  Dr.  C.  V.  Kiley,  U.  ^.  entomologist,  has  jciiue  to 
Kuropo,  partly  tur  rest,  partly  on  special  work  of  tbe 
U,  S.  agricultural  departmest. 
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COMMENT  ASD   CRITICISM. 

In  n  previous  number  of  Science  we  have 
alluded  to  several  items  of  scieiitifie  interest 
in  the  BUDdry  civil  bill.  All  these  itemii,  ex- 
cept that  relating  to  the  naval  obseivatorv, 
have  passed  in  a  satisfactory  foim.  The  elec- 
trical commiasioD^  vrhich  is  to  prosecute  its 
labors  during  the  Franklin  institute  exhibition 
next  aatnmn,  is  to  be  appointed  by  the  presi- 
dent. Xo  special  number  of  comiuissioners  is 
prescribed,  so  that  the  comj>osition  of  the  com- 
misdon  is  entirely  in  the  hands  iif  the  authori- 
ties. The  moat  dilficult  question  connected 
wtUi  the  ma&e-up  of  the  commission  will  be 
that  of  admitting  into  its  rnnks  those  who  aw 
interested  in  the  various  electric- light  com- 
panies, or  who  are  employees  of  such  compa- 
nies. There  is  no  doubt  whatever,  that,  if  any 
such  interested  parties  arc  ap]M>inted  on  the 
commission,  care  should  be  taken  that  the  lead- 
ing companies  be  equally  and  faiily  repi-esenteil. 
That  this  could  be  done  in  a  satisfactory  man- 
ner does  not  seem  at  all  likely:  ami  n'c  must 
therefore  look  forwaixl  to  a  disinterested  com- 
mission, before  which  ail  pnities  intere.'slcd  shall 
have  a  fair  hearing.  The  anioiiut  appropri- 
ated for  expenses  is  seventy -Bvc  hundred  dol- 
lars.   

.Vn  opprO|iriation  of  five  thousand  dollars 
has  been  made  for  the  exjieuses  of  the  me- 
ridian conference  called  by  our  gover»inont. 
Provision  has  been  made  for  two  additional 
conferees  on  the  part  of  our  government,  thus 
conforming  to  the  views  expressed  in  a  ri'cent 
number  of  Science.  That  course  seems  to  have 
)>cen  snggested  independently  by  the  govern- 
ment, and  was.  no  doubt,  prompted  by  tlie  evi- 
dent desirability  of  havii^  astronomical  science 
well  represented  in  onr  discussion  of  the  ques- 
tion. — — — 

Hie  question  of  the  oi^nization  of  the  sig- 
nal'Servlce,  coast  and  geodetic  survey,  geol<^i- 

XcTO.  — ISM. 


eal  survey,  and  hydrograpliic  otilce,  is  to  In? 
considered  by  a  i-ongressionai  commission  of 
three  senators  and  three  representatives.  The 
senatoi-s  are  Messrs.  Allison.  Hale,  and  Pen- 
dleton ;  till'  i-epreseiitativos,  Messrs.  Lowry  of 
Indiana,  llerliert  of  Alabama,  and  Lyman  of 
Mas:sachn  setts.  The  selection  of  Mr.  l,ymnn 
is  understuo<l  to  be  due  to  his  memlwrship  oC 
the  National  academy,  which  desigiied  the  or- 
ganization of  the  geological  stn-voy  live  yeai's 
ago.  —     - 

The  proi>osition  authorizing  the  appointment 
of  a  scientific  commission  lo  inquire  into  the 
organization  of  the  naval  obsen-atory.  under 
direction  of  the  seeretaiy  of  the  navy,  was 
rejectctl  by  the  senate  alter  passing  tlie  house, 
'i'he  significance  of  the  rejection  hardly  needs 
to  lie  commented  upon,  further  than  to  remark- 
that  it  is  well  understood  to  be  due  to  naval 
influence,  and  may  be  taken  as  an  index  of  tlie 
ivillingncss  of  naval  oDIcci-s  to  have  their  man- 
ugemtut  in(|uired  into. 


Two  acatleuiic  honors  have  recently  been 
conferred  in  tiiis  country  iii>on  scientific  men, 
which  are  worthy  of  note  because  more  rare 
and  costly  than  such  distinctions  nsuallv  are. 
.Vt  New  Haven,  on  the  day  before  com- 
mi'ni'cinent,  u  bronze  stitne  of  Professor  Silli- 
nian.  for  more  than  lilly  years  a  teaclier  of 
chemistry,  ininer.ilogy.  and  geology  in  Yale 
college,  and  the  Ibimiler  of  the  American 
journal  of  science  and  arts,  was  placed  on 
its  pedestal  near  the  new  cha]>cl.  The  artist 
is  I'l-of.  .John  F.  Weir  of  the  Yale  art  school. 
lie  had  not  the  advantage  of  knowing  Profes- 
sor Sillimau.  but  from  numerous  existing  jMir- 
traits.  and  fi'om  a  study  of  the  personality  of 
his  subject,  he  lia-n  succeeiied  in  repro<lucing 
and  i>crpetuating,  in  a  very  satisfactory  man- 
ner, the  a-iiX'et,  the  hearing,  and  the  cliaracter 
of  one  of  the  pioneers  in  American  scientific 
education.  The  figure  is  standing,  is  largei- 
than  life,  and  is  in  the  costume  of  the  dat. 
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skilAilly  drnpcil  niili  »  donk.  In  the  right 
band  a  crista]  is  hold,  the  only  aj-mbolum 
which  the  artist  has  eiuploved.  The  inscrip- 
tion i)»  reatrieted  to  the  naniv,  tlie  title,  and 
tlic  (laloji ;  and  it  might  ««U  b«  supplemented . 
on  the  other  itidi'  or  ilic  pedcstnl,  witli  Home 
d«8oriptiro  ptiraso  or  iritli  an  appropriate} 
motto.  Wilboat  auch  accessories,  tho  moiiu- 
nent  har«Ij'  suo^cata  Itic  iilTectlonate  rv^ard 
ill  nhii-h  I'roroii^or  Siltininn  wim  h«1d  1>y  tltosc 
wlio  ^udiintdl  at  Vnlc  <t(iriii^  the  tlrxt  linlf  of 
tliiB  fi-itliirv.  Tint  regret  Itas  al«o  liccn  *-x- 
prcnsed,  thut  the  atalitc  wan  not  placed  in  or 
near  the  Peabody  reiiBoum  of  mineralogy  and 
gvologj*,  where  everybody  would  be  reminded, 
tliat.  wlMit  Sllllman  Ijegnn  lii«  work,  the  collec- 
tion' <>r  Yak-  cotlegi'  filOw  !«<>  magnilicent) 
weif  packed  in  a  <-.andlc-)iox,  and  earricd  lo 
I'hllndelptita  for  identification.  The  man  and 
bi»  Influence  would  thus  be  Inevitably  aa»o> 
Ciatod.  ir  these  two  chaiigin  uriild  be  maile 
in  tlitt  inscription  and  the  prMition,  ihix  well- 
deserved  and  well  tx  em  ted  memorial  would 
be  iitill  more  salisfactorj'  than  it  ia  to  those 
who  honor  the  teacher  whom  li  f«pri;«!ntM. 


The  otlivr  honor  lo  which  we  refer  Is  that 
of  n  niednl  struck  at  the  I'.S.  mint  in  Iliila- 
ilelphia,  at  thi-  rec|iifsi  of  tlie  colleague*  and 
(ViendB  of  IVofeanor  Sylvt'stcr,  to  commemoralc 
hia  residence  in  Itallimorc  iltiring  a  period  of 
•eveD  jreara,  mnrked,  amono  other  tilings,  by 
tlu-  establixlimoiit  of  the  AvarieQtt  jovmal  of 
matkematSca.  The  medal,  in  xlxe  nnd  gi-iieral 
aspect,  is  not  unlike  that  wliieli  wiu  struck  in 
eommeinQration  of  the  life  of  Aga»siz.  On 
one  side  is  an  ncciimtc  and  spirited  portrsit 
(if  the  mathematician,  with  the  name  .Sylvester : 
on  the  loverae  a  l^tin  iosoriptioa  oommemo- 
tates  the  fact  Ilmt  he  was  for  seven  yeara  pro* 
feasor  of  mathcmnllcA  In  the  .Folins  IlniikinK 
iiiiiventity.  —  fixHn  1«7R  to  ISM.  The  original 
medal  in  gold  wns  sent  to  I*rafeuor  Sylveirtcr. 
Ill  his  new  home  in  the  t'nivttrsitjr  of  Uxford ; 
a  duplicate  in  silver  was  retained  in  Itsltl- 
Diore :  and  u  few  impivssions  iu  bronxe  have 
lieen  dlatributed  among  hi»  AclcntJGc  fi-iendK 
and  Gonespondcnt*. 


ArrKvnox  is  called  elsowhew  in  our  col- 
umns to  the  lalwrioiis  researclica  and  brilliant 
discoveries  by  Koch  before  lie  was  seut  by  the 
fiemian  government  lo  F.g,vpt  and  India  to 
aludy  vbolcra.  Work  of  value  ui»n  the  *iib. 
Joct  of  micro-organisms  ii<  not  done  in  ttuH 
country',  nor  will  it  be  until  some  auch  encour- 
agement la  offered  to  Investigators,  as  ts  the 
case  in  France  ami  Germany.  This  kind  of 
rcMari'li  rc'iiiiren  lliv  mrr  combination  of  many 
forms  of  Iraining,  added  to  a  rriticnl,  analyti- 
cal.  and  Judicial  mind.  These  we  can  have; 
bill  until  the  facilities  for  tltc  work  arc  offered, 
nntil  the  nceeaslty  for  penonal  saeriflce  and 
self-denial  is  done  away  wiilu  we  can  hope  for 
no  better  work  in  the  fiitura  than  baa  been 
done  in  tlie  past :  in  other  words,  nhnt  is  fin>t 
needed  in  order  to  place  our  own  investiga- 
tions upon  an  er|uaUty  wltli  those  of  the  two 
eounlrien  mc-nlioned  above,  is'  a  thoroughly 
i'(|ni|)ped,  fiilly  endowctl  laboratory,  witli 
strong  corps  of  well -trained  and  salaried 
offlclab.  

The  oongresaional  bill,  offering  a  reward  ' 
one  hundretl  thousand  dollars  to  the  discov-l 
erer  of  Uie  cause  of  yellow-fever,  will  meet] 
witli  no  claimani^  worthy  of  the  name  fronij 
workiim  in  tliin  cumilry.  It  may.  and  pruba*] 
biy  will,  «nriiet  a  crowd  of  myciiogista ;  butl 
the  bo|a>  that  any  thing  of  permanent  valnaj 
will  come  from  it  is  an  exceedingly  faint  one. 
The  iuvesllgatJou  can  onlj'  be  u)a<Ie  through] 
the  oiillay  of  private  capital,  which  will  bej 
slow  to  st^ek  any  aiich  channel  for  investment.! 
Tlic  lli^t  expense  would  be  gtvnt,  and  the  totall 
disbnisementa  necessary  for  any  complcle  cx-J 
perlmeutal  evidence  upon  the  subject  would 
be  beyond  the  caleiilaiions  of  any  but  tliosel 
familinr  witli  sudi  work.  The  true  way  tol 
eniifumge  such  an  inquiry  lies  in  the  estab-f 
lishmcnt  of  a  commission  composed  of  mcnl 
tliorotighty  tmined  and  ijualiQed  for  the  work,] 
and  then  to  treat  it  as  tlie  (letman  guvi-mnM-uE 
tioa  treatei]  Its  cholera  commission;  Uiat  Is,] 
logive  it  full  |K>wcr(  and  (bnda  to  allow  the] 
prosecution  of  its  latmrs  to  the  end. 

So  far  as  Koch's  work  tii»n  tnberculosis 
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concernetl,  it  remains  a  complete  monutncat  uf 
•cienlific  accurac;,  and  haw  Nuirvrol  nothiog 
in  tb«  iitae  since  It  *raa  ertido^l.  The  fltrenglh 
of  bE«  Mipirorats  luis  not  hm-n  in  the  lea§t 
wenkcited,  tlie  accuracy  of  his  experiments 
bUtula  iinaaaailed,  and  the  Justneaa  of  bis 
oooclusions  is  tbne  far  incontmrertlbtc.  jVa 
matlMv  stand  (o-day.  ne  are  bound  to  consider 
tbat  tbe  csum  of  luU-rculo«iB  is  found,  and 
tliat  tbat  cauHC  is.  or  is  oonlained  in,  th«  !>«• 
dllus  of  Kocb,  to  wtiom  nil  honor  is  due  for 
tbc  iMautjr  and  completeness  of  his  invcaliga- 
tlons  upon  tbis  important  aubjoct. 


Ix  our  ocootint  of  the  last  annual  meetiag 
of  the  NalioDal  academy  of  sciences,  reference 
was  made  to  the  gift  of  eight  tliou»and  dollarti 
by  the  vrtdovr  of  l)ic  late  Dr.  •!.  Ijinrrcncf 
Smith,  a  incnil>cr  of  th«  academy.  Tbc  deed 
of  irxist  has  recently  been  e.^eciiled,  and 
prondefi  that  the  interest  of  the  fund  shall  be 
iixh)  In  striking  a  gokl  medal  of  the  vahut  uf 
t«o  bundn-d  dollars,  to  be  called  tbc  '  Law- 
n-nce  Smith  medal,'  and  to  be  awarded  by  the 
mcndemy,  not  oftener  than  once  in  two  years, 
■•  to  any  jfcrMon  in  Ihe  I'niiwl  .**tat«s  of 
Atnerioa,  or  elsewhere,  who  shall  make  an 
original  investigation  of  meteoric  botlira,  the 
R<SQlt«  of  which  sbnll  be  made  known  to  the 
public :  sndi  rcault  being,  in  the  opinion  of 
tli<>  National  aojulomy  of  Ntiit'ncen,  ufsulltclenl 
importance  awl  Ncivcflt  to  gcicnre  to  merit  Sticb 
rvt-ognitlon."  The  investigation  for  whicli 
tht'  award  ts  mu<te,  or  its  completed  publica- 
tion, must  "  liaie  Itcen  made  since  the  time  of 
the  last  pn'Oi'dinjiawiuil."  Preference  is  given 
to  a  citizen  of  tlic  Unitv<)  Stales,  when  the 
choice  may  lie  between  such  a  one  and  a 
T.  Any  suma  which  may  accumulate 
Ihe  Intereal  of  the  fund,  above  what  is 
rH|iiired  for  the  pnrpo^M  Hpwifled.  in  to  be  uacd 
**  iu  old  of  investigation  of  meteoric  boillt-s,  to 
be  made  and  carried  on  by  a  ritizen  or  citizens 
of  the  I'nited  States  of  America." 

}  We  recall  bat  three  other  important  honoran,- 
awanls  at  the  di9]X>!inl  of  learned  societies  in 
thlo  conntry,  —  the  .Magellanic,  the  Rnmfonl. 


nud  tliu  Walker,  to  mention  them  in  the  ordvr 
of  tbinr  foundation.  The  Magellanic,  founded 
by  .Fohu  Uyaeinlh  de  Uagcllon,  ia  an  "  oval 
plaie  of  tolM  gold,  of  tJic  raliie  of  ten 
gniiMfas,"  which  may  he  annnally  bestowed 
by  the  American  philosophical  society  '■  to  tbc 
author  of  the  best  discovery  or  most  useful 
invention  relating  to  navigation,  astronomy, 
or  natural  phiIo«0(>hy  (mere  natural  history 
only  cxccplwl);"  Iwt  tbc  discovery  must  be 
nnptihlishcd,  and  never  before  jniblicly  re* 
warded.  We  are  not  aware  that  it  has  rvcr 
been  bestowed.  The  RnmfoTd.  founded  by 
Count  Rinnfonl,  is  a  gold  and  silver  medal, 
bcirtoncd  hivnninlly  by  the  American  academy 
of  arta  and  sciences  for  notable  revcari^ics  by 
an  American  in  light  or  heat.  Tbc  Wotkor, 
founded  by  the  late  Dr.  William  J.  Walker  of 
Itoston,  la  a  maiwy-prise  of  (Vom  five  hundred 
to  a  tbonsaiMj  dotlnm,  given  once  in  five  years 
by  the  Itoston  society  of  natural  history  to  an 
American  for  specially  valuable  investigations 
in  some  department  of  natoral  history.  Ttio 
addition  to  tbis  mc-agrv  lii«t  is  therefore  most 
welcome.  Through  tlio-  excellent  provision 
granting  the  power  of  using  any  surplus  in  the 
direction  of  resrarch,  the  necessity  of  awant* 
ing  llie  prize  to  clainianta  of  insulQclent  merit 
is  avoided,  and  tlic  branch  of  investigation  to 
which  it  applies  is  thereby  doubly  fo»t«red :  but 
we  wish  the  requirement  tliat  the  investigation 
which  b  crowned  must  have  hcen  made  since 
the  previous  award,  could  be  modified  to  a 
definite  term  of  years ;  since,  if  two  Unportant 
iuvestigatiooa  claimed  the  nwnnl.  one  would 
now  be  forever  debarred. 


LRTTRRS   TO   TflB  EDITOR. 

.*.  OnT*tp»'Ji»lt  or*  rn»tM»il  I*  ^  ••  brlr/m  jniiUlr. 

The  oM  and  apelllng  of  tanaa,  and  aomt  foots 
In  eahryologj. 

Ik  Selmet,  No.  7^  a  critic  notian  mf  reoeiitly  pub- 
lished 'Coulhbiuloii  to  tba  «mbrvoKruih7 ot  oMOoas 
esb«s.'  I  reply  a*  rollowi:  Fault  It  fonod  wlUi  my 
lunut'embryographf.'  *felk,'etc.  IcboMihsword 
'  i-nitirruKrapby,'  not  from  >  men:  pedantic  or  cce«ii- 
trk  wliini.  bill  bccniuo  It  wa*  an  espr«nive  term, 
iiTi'l  coTQreil  what  I  meant  In  the  s^neral  discutsioii. 
or  •ItKrlpttirn,  ol  tlie  derrlnjinenl  of  a  eoiwb' •"•■'■■ 
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number  of  ipoeie*.  Ttiu  wonl  'yalk*  li  *p«tlcd  bc- 
cordlnc  to  the  must  Appmvnl  lungc  ihrtnighout  niy 
nMiaoIr,  bollt  Welutcranit  Worcuuraxrcdhglntbl*: 
and  1  woiiM  i.-ommeDtl  to  niv  critic'*  »tt«iiUoii  lli«  re- 
mark! rvUilng  Id  thin  wonl  to  be  found  In  the  work 
of  th«  latter  ftulborUf,  whore  bolh  .lobnion  nod 
Walker  ere  aUo  clt«d  to  fAvor  of  (be  utnc  ■pelting. 

The  cxpreMloD  of  opinion  by  my  crltlr  m  (u  ihe 
relktlre  t>Iii«  of  prcTiuuB  literature  i*  UDfortniuit«. 
HoSmuin's  paper  on  Lbr  toleotUan  egg  was  cited  (or 
tlie  very  K^od  reoaon  that  it  wu  un<loubtedly  the 
niiut  Ihorousli  tuid  MOKccutive  upon  Itt  tpeclu  •»)>■ 
Jei't.  whidi  uad  Mpnred  up  to  inM  time,  or  even  to 
tbc  prneiiL  No  American  woric  can  yel  claim  such 
n  ditUactlou, 

Till!  charge  that  t  haie  'padd**!'  uiy  paper  wilti 
unriiM-'utsary  quoted  mulii;r  19  uiifnir;  fur.  OUI  of  on« 
huridrad  au'd  ol^lileen  pa^uk  ot  text,  nine  are  tak#n  up 
wltli  cltAtioiu, — •  propoTlIon  greatly  usoeeilcl  In  tli« 
paper?  of  many  coiiipetefic  auc£oritiea.  And  I  a«lt  my 
criiia.  In  all  fairii«M  to  me.  If,  by  ilirairiBg  out  aoy 
one  iif  the  >|iiot«d  uastaget.  the  paper  aa  a  wliole 
would  not  loto  In  UioroiighiieM  niid  elaam«M  of 
*tal«iDent:  for  the  objeot  of  my  papor  vai  to  gii« 
a  ICUieral  ttalvmiint  «f  tlie  facta  relaiinji  to  tti* 
tl«valopment  iif  fliliH,  «o  that  It  might  bc  *ftf«ly  re* 
fanwl  to,  eaiwclally  aa  lo  th«  CArly  itag**. 

fniMlifr  iiiy  critic  Hem  lit  to  accopi  iny  vtew*  upon 
tbe  Uynr  whlrh  I  haro  l«rai(>l  th«  *  vallc-hypoblMU' 
I*  ft  mailer  of  InillflerDnce  to  mc.  ror  fau  bencSi, 
I  iBay  cite  ih<-  rianica  i>(  the  (ollowlng  maatfin  In 
AmbryoloKy.  who  ajrrcn  wlili  me  mora  or  InM  rlonoly; 
Tntft.  Kupflcr.  HnlTninuii.  Raabar,  ncD^cli,  /Icffler, 
anilcvrn.  In  uii<>  •ciof.  Ill*  and  Kiiilllii'r. 

JuKM  A.  Km  KM. 

SmWitmUn  IniLllaUan.  Wulilnfiaii,  tu.\ 
Junr  no. 


{Mr.  Ryilrrwill  not  lin<l  'Vrlk'  iu--d  b>-llir  koilln): 
eBibry«kikl>l>i.  cltbei  in  Englaml  or  America:  'yolk^ 
being  (be  f'iriu  um^iI  by  Eluxley,  ItaKoiir,  Allen  Tbomit- 
Mw.  Agaa-Ii.  etc.  'Embryology'  ia  al*o  xlmllarly 
emploj^M,  Instead  of  *  embryof^nhy.'  In  our  notice. 
Itwu  not  Mill  lliat  cither  wont  wni  liicorrret;  but 
we  meant  exactly  uhat  wa*  primal,  ilint  tlipy  arv  a 
'little eccentric.'  Iii  rr);anl  to  lloflmnnn'i  pn|icr.  it 
to  by  ao  means  '  tbu  nioit  tboroneli.'  but  contulna 
ImportMil  errors.  We  fall  to  *ec  boa-  tbe  value  ot 
BoBmann't  paper  U  afltetcd  by  American  wo«k 
being  comtihtml  lea»|n>od.  We  ie~iin1  Mr.  ItydiT'a 
own  tiaay  M  mticli  noiv  Talaable  ibsn  iloflmonnV 
Aa  to  tlie  padding,  we  think  the  cfann.-e  (air  Ihai  the 
,  auy  eontalna  'an  nnocceaaary  numbrt  of  lengthy 
«xirucli  oiul  alMracU:'  the  Utter  Ur.  Ryder  iunorea. 
It  Ik  genarally  uiideratood  that  very  little  editorial 
■vpenlalon  U  oxcrci«*d  oT«r  moat  of  our  government 
puUlcfttlona:  banco  they  ar«  oft^n  dlHiiaely  writl«o, 
and  cbaifiwl  wttb  much  whidi  might  b«tier  Iw 
omitted.  We  do  not  tbiiik  that  Mr.  Ityder  [ntvntlon- 
alljr  pnt  In  tnattnr  i.i  fill  ont;  but  wc  do  think  he 
failed  to  ICAve  out  miirli  ihnl  he  unuld  linvc  omlttoil 
if  hia  article  luui  been  fur  u  •'antfully  nllted  MiMitlDc 
>>umal.  Aa  tothe'yc1k'hy|>oblaat.'  tho  future  will 
decide  between  our  oplni'uii. 

Ur.  Ryder  li  under  n  mtupprebenfloii,  If  he  tbink* 
our  notice  wm  iutonilnl  to  be  unfavorable;  for  al- 
though we  pointed  out  aome  blumUboa,  as  wa  bold 
them  10  be,  we  inteitdcil  to  convoy  the  itniiceaalon 
that  the  •itbstaaoe  of  the  work  appeared  lo  ui  very 
mcrltorioun :  therefore  we  aald  that  ■  tlie  work  liM 
!■««»  dooe  with  evident  rara  and  patience,'  and  muu- 
itnned  A  long  leriei  of  obearratlon*  which  mliht  be 


'  dgiiallied  ai  bejng  of  etpeclal  tnt«tv4t  anil  hiipor- 
unce.'  — Ei>.| 

A  temarkabl*  neiv  typo  of  moUualu. 

A  T«ry  remarkable  new  form  of  Mollusca  baa  tuv 
Ci^iitty  b«»n  (ubmiltod  to  mc  for  examl nation  by  Mr. 
G,  W.  T^on  of  Phlladolplila,  who  reerived  it  from 
Mr.  C.  It.  Orcull  of  San  Diego,  Cnl.  It  wn*  eol- 
Incted  noar  tbai  place  on  a  ilony  l>ottam.  where 
Other  bivalve*  ari?  foimd  In  their  acaion,  and  which 
appcan  to  be  nearly  drv  m  Ion  water.  Oilier  apecl- 
mooa  were  received  direci  from  Mr.  Oreuit,  who  col- 
lected about  Bfty.  Tlii>  nniuiol  ia  a  pclocypod  or 
lamdllbranch  with  an  inlrrnoi  aAelJ.  Xulhliiifot  tJi« 
eon,  or  In  the  le*st  approaching  It,  1i»>  ever  Iwmi 
deoeribed. 

Tbe  animal,  from  tbe  collvctor't  drawing!,  la,  when 
llTln^  fonkewfaat  of  the  shape  of  a  amall  globoan 
Cypraea,  of  Inflated  ovuid  form,  tranilueeni.  Jolly- 
like, dotted  above  with  imall,  rounded  lutnillne,  which 
appearof  an  opiuiue  white  on  the  i.'eiieral  tranalnc-ni 
grounil.  Wlieii  lliiiis.  Mr.  Orcutt  dtatcs,  It  wa*  over 
an  inch  In  leiiEih.  Tliv  iiwcimcM  lent  have  been 
cuntracled  by  alcobol  to  l«>w>  than  half  an  inch  In 
leiictb.  Tlie  mantle  which  eovor*  ilio  dome  of  the 
body  It  tou£h  and  tlilck:  Ilio  aldM  are  tmooth,  anil 
oeaily  free  rrom  poplllaa.  The  auperlor  median  line 
{>  a  little  deprMwd.  Thobaaalpartof  theanurlorend 
in  life  it  protongcd  bcjODd  tlie  general  toxn  in  a  wide 
trougli.  with  tbe  convexity  upward,  and  lometrliat 
expanded  at  (la  aoterlor  eitrrmltv.  .Vbout  ooo-tbird 
of  the  way  from  the  anlerloi'  end.  the  mantle  i>  pcr- 
fomiod  by  an  orlflce,  wbtcli  plercei  it  In  the  vicinity 
of  tlie  month.  T1i«eds«aof  thin oHIlce  project  from 
tlie  nn«ra1  »iir(ace,  and  il  !■  lined  witli  cloee-iet. 
•mall  papillae.  At  about  Ihe  sitme  illiiliinci-fnim  the 
posterior  etid  it  annilier  tubular  perfomtion.  holdliiii 
a  almilar  rvlatlou  to  the  anoa;  whkh  ha*,  liowevcr. 
plain  edges,  and  b  not  Internally  papilloto. 

Tumliut  Iha  animal  over,  we  tind  tbi-  anterior 
troutib  of  lite  mantle  prolonseji  backward,  like  a  till 
with  plain  odg«t,  to  about  the  poiterior  third:  frotn 
ttiln  pr^'ji-cta  a  narrow,  hatcbet-ahapcd  foot,  with  a 
tironik'ly  marked  bysmt-sland  at  its  poiterlor  angle: 
(r«IU  iJil*  a  biineli  of  white  bysni*  extendi  to  the 
fitonu  or  othi-'r  objtxit  to  wbieh  thia  mollunk  aiiacbes 
ittelf.  The  cailtyof  tbe  mantle  extendi  aouie  dii- 
iMice  iHthind  tbc  oonimliBurr  of  the  peijal  openlnc. 
Tlie  anterior  point  of  tbe  toot  in  roofed  by  the  irougti- 
like  eipRiitlun  above  mvnlioncd.  Tlie  niouUi  b  pro- 
vided with  two  paira  of  Buiall  iialpi.  Two  gilt*,  very 
finely  inlcru*coplcallj  Umluate,  extend  backward  fruui 
near  the  mouth,  on  each  aide.  10  the  |M»lerior  enil  vt 
Lbc  body,  the  wider  one  beinc  the  Inner:  between 
their  poeterior  end*  a  thin  rettcularly  iwrturale  veil 
connect*  tlie  two  pain,  and  thula  oil  the  anal  area 
from  tbe  red  of  tlie  mantle  cavity.  The  lntu>tin>' 
conialna  a  hyaline  tlyiet.  and  it  etmaliliTrabij  con*<,>- 
lutcd:  but  tiie  ilMvra  alter  no  marked  |>eei)llBritie* 
when coinpnreil  witli onlinar? pelecypoil*.  Thealiellt 
3.tv  eiicloaud  Iti  two  little  tae*  In  the  Kubetonce  of  llir 
mantle.  1'he  urabones  are  near  together,  ajipartnlly 
connected  liy  a  brown  srlalk  retcmbllos  an  aborllvi- 
ligament,  niiil  are  Doar^  over  the  heart.  The  vnJiet 
are  about  ten  millimetre*  long  and  one  mlilimeire 
wide,  dettltvie  of  epldcrmU,  prlnnatlo,  or  jinarly  lay- 
er*. There  are  no  mu>cnlar  or  pallia]  Impretalona,  no 
tdducton,  hinge,  or  teetli.  Tfiay  m*embl«  In  form 
the  exterior  of  Qorrlllla,  a*  Bsured  by  Woodward,  ami 
an  inire  wblto.  A>  tbcy  lie  hi  the  body,  they  diverse 
at  a  ratber  wide  angle  from  the  bcalu,  forward-  The 
•cubryonlc  valvat  are  retained  like  two  tiny  hubbks 
■iti  the  uinbone*. 
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L'ail«r  a*  reMfit  a  ctaMlUcailon  a*  Ibat  adojiUil  by 
Latik«M«r,  ia  tbe  new  edlUon  of  Ui«  E(icTclai>«i««IIa 
Britanttka.  tbl»  creatnK  wmld  fortn  a  aav  onlor. 
Amjraria.  U  oppoMd  to  tbe  «U  Uono-  anil  Df iDT-arla, 
Th«H  Mit«n  twins  P'*"T  SBnerally  s<v«n  ui\  tiioiixb 
not  r««  oui  of  tliB  tcxt-boolM,  It  In  (irobablit  that  no 
othm  ran  )«l  do  ronDulUcd.  niintcTor  Ixi  11*  rela- 
Uoa*  tn  th«  higlier  groupa,  a  point  to  tw  <li;ti^nnliicd 
liy  further  Muilj,  tb^rv  ran  be  no  doubt  tliat  Ihu  anl- 
nal  (omiatbf  typeolanew  fumiJv,  tTblamyiloeoncliac, 
anil  may  tak«  Ibi-  uaim-  uf  Cblntaydoconcha  Oirciilll. 
It  In  avUnii  alr<-a(ly.  tbat  Ibi-  genu*  doP4  nothlns 
(OWanI  tirdlelTi;;  Ibe  p^ap  IwlHcrTi  tlic  gutropodn  and 
pvlMTpoda,  biit  h  airDply  a  reiuarkabl)-  aberrant  iorm 
of  111*  lUMr  icroup,  anil  probably  derived  ftmn  some 
fcrai  with  an  axtenial  tli«l].  It  in  ikble.  according  to 
Mr.  OreotCibjtplifDCtCT-likeroiitnictionaafthc  man- 
tle, lo  pradnc*  (vrr*iits  of  wnLor  over  tbe  slltt,  whidi 
on  p«iMMlilr  flnnlly  f]«rt«d  by  iIk  anal  lube. 

A  pauer  i»i  llti>  *iil>Ji>el.  w'illi  ^arm.  will  b«  niib- 
li-br.1  aWily.  Wm.  II.  Dall. 

Tlna  wltitont  Inatramenta. 

!il«iileiil»  iistudly  f«el  IIiUc  Inteii-i  In  tbe  nstlwd 
o(  lime  Id  aalranomy  bjr  *a  dngie  uttitiid<.-  o(*iIi« 
fUn.'  bacaur«  Ibejr  du  not  expect  to  own  an  <i»lru> 
m«nt  wiUi  wbkb  to  mewnra  Iha  alttnid*.  Tbey 
«aii  CMily  make  tbe  apparattu  dMcribcd  brlor,  l>v 
wbldi.  witb  arefiU  bamlllng,  limn  may  hti  founil 
wltli  a  pral-nble  error  of  lltl«Mi  *eron<U. 


F'n>l(i<-t»selltcr  tbeihrvu  piece*  .III.  ilC,  anil  Df, 
U  n^bt  BDi^*,  —  A II  abnut  ilxty  Iticbc*.  AC  cigli- 
teen  iDche*  and  »  Imll.  nnd  itF  trii  liichca  1<uiXi  uid 
eacl)  an  incb  ami  ii  i|uartrr  KiiikrT'.  Cut  a  bait-Inch 
(lit.  one  inoli  deeti.  in  tlir  ead  C.  and  In  (be  direction 
AH.  Kailrri  a  pleue  u[  tin  one  Inch  aqtiare,  wltb  a 
hole  an  el^lilb  of  an  incb  in  diniu«l«r,  an  the  rigbt- 
haiMl  tiwe  <>t  AC  al  C.  with  iw  bole  opposite  tbe 
centn-  I't  ibi?  illt.  .Ket  in  a  bubble  nl  t  bv  wbicli  to 
terel  Alt.  Let  fall  n  perpriidicular  tmin  liic  liole  Id 
Ihe tin  plate  1«  .10;  and  nt  nboiii  twelve  iiicliCB  from 
the  toot  of  tJiat  pvrpvndicular  CDininciice  tlie  grndu- 
allon  on  Ibecentti'  litieyl/t,  dir)<llng  into  iucbecand 
haJf-lfkeltea,  and  natiili--riiic  IS,  13,  etr..  toward*  IS. 
It  will  b*  w«ll  to  iiaale  a  tttiii  at  drawinu-paper  on 
the  face  ^U,  on  wlitofa  to  make  the  ursdiution. 

llaaaur* iHiee  for  all  the  •.iiktt  hci^-bc  in  incbna  of 
the  centn)  of  ih-  bide  In  ibe  tin  plare  abote  ilie 
■mar  tacn  nl  AH,  which  •tnxild  lii>  nbnnt  elKlilonn 
tndie*.  Mill)  ninlUply  it  by  Die  decimal  .OlXUS'i?. 
wtUeh  pTwItict  •l»lcnaie  by  A.  By  u^inj:  tbls  for  11i« 
helghtof  .4'',  allaliltudin  will  hecotr<«ted  form^an 
nmctlon. 

Tonaell,  Dlnccln  the*unllKhi,  —  brai  when  thciiin 
b  not  leu  lliiQ  111^  iwr  more  tlinn  4.'i°  hiRb,  —  with 
AB  Ictrcllod  bj  Ibe  bubbleL,  uilinatln);  by  ryi-  when 
AC  it  perpend tcular,  HI  that  the  hrluhl  ipot  ttou  the 
liole  In  tb>-  tin  *Iim1I  fall  on  the  gmd-iatnd  cenirc 
Unn  of  .I/I.     Wllh  wiicli  in  liaml.  reMl   tbe  botir. 


minute,  and  Mcoud  wlieti  the  centre  of  the  ellinUoal 
hritihi  tpot  i*  exactly  on  MNne  dIrU)log-llae  of  the 
Ruale,  and  call  tlie  acale-RAdlnBr.-  then  the  tine  of 

A 
the  Bun'a  altitude  -    ,  =  *)n  o. 

V'"  + A* 
For  tJw  bour-anele  *  P.  the  most  convenient  for- 
mula it,— letting  d  "=  aun'j  declination,  and  I  =  lite 

...      .    .  ..      Bin «  —  MO  d  tin  I 

latitude  of  the  place.  — co*  P  =  -  ^^^^ " 

This  formula,  with  the  known  latlUdc  (aay.  SS°  If 
lA'l.  iiujr  be  put  in  the  form 

loR «>•/•- lot  {•In.  -  F« rnci)ieail  -  a.t,uitmmt*axnn. 

A  nautJcal  nfanannc  It  needed  for  deoUnatlon  and 
Ibc  equation  of  llrae,  though  tabulated  m«an  vnluci 
of  tlieee  for  every  tenth  day  of  the  year  will  luiiwer 
for  the  iiaaal  accuracy  required  tn  conuDon  local 
time. 

The  form  of  appaiatui  may  bo  rarled  to  nilt  thr 
ta«te  of  the  student,  or  be  may  tiae  the  tin  dlak  wtth 
a  plumb-line  tntpended  tram  it.  In  conneclion  with  a 
•Tnight-cdxe  lerelled  b]racarpent«r'a  level,  and  tbete 
of  any  leuKihs  be  cliooeM. 

Time  by  'equal  altitudea  of  the  aun'may  be  found 
by  til*  nma  device. 

A.  H.  Bt^nuHAH. 

CuinlwrUii'l  uiilvwilu.  t.a<niKia,  Tinii,. 


RotaUon  experimanta  on  germinating  plant*. 

Tbc!  o]>|)OKlto  ipowtb  of  ilin  root  aii>l  twta  of  a 
germinating  plaiitlet,  under  other  inllueucea  than  that 
of  gravity,  wh  have  revenily  aliown  by  tbe  (bllowlnit 
experiment*.  A  circular  Iroufh  (teen  In  aeetlou, 
hh,  flg.  1)  tomotixteeti  tnehe*  In  dlaroeiar  anil  three 


Vm.  1. 

deep,  rotates  about  the  vcrlicalaxlt  a  a.  Tbelroii^. 
dDtely  flllwl  with  eartli,  was  planttd  with  a  quantity 
of  well-faakad  beana  and  Mod-cora,  and  the  whole 
covered  wltb  tlie  Bnef^nm  rapnuuiled  bjrihedottad 
line*.  Forty-alttlit  bonn  were  allowed  for  tbe  ««edi 
to  Iwttin  tlielr  RTowtb,  before  thr  uwigh  waa  ttaxted 
la  rotation.  By  moani  of  a  Tucrk'*  motor,  a  unllonn 
and  eontlnnoui  motion,  at  the  rate  n(  one  hundred 
and  elahty  mvolutloiu  per  minute,  was  then  main* 
laluedlortouTdnya.  AtthrcndofthiitfalMtheearth 
wa*  carefully  remored,  and  thepMitlonaof  theyouac 
planU  preclii^ly  noted.  It  wu  universally  OMerveu 
Uiat  tbe  ilnmi  were  accurately  directed  towards  the 
nxU,  and  the  roola  toward!  the  circumfennoe,  of 
the  troogb.  Fin.  3-0  reprMcnt  Bevetal  apMboeitf. 
.1  B  U  the  boriicontal,  A  beiag  lowarda  axla.  and 
H  toward*  clrcumftrence :  thoee  of  Op.  9,  K,  and  4, 
were  at  a  tudiiu  of  tix  inches  from  axla;  tgf.  8  and 
4  Iiad  railil  ot  Am  and  four  tnehea.  The  curve* 
at  the  polnta  C,  C.  C,  C.  are  quite  (Jpilflcant,  beln< 
the  point*  to  which  the  radioali  had  extended  before 
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rouUoit  conunencad.    Tbp  direction  ot  tli«  M«iBt 
no  b«  irBU  Men  In  flgi.  4  mnd  3. 

Tb«  cauBe  of  Uil*  mod*  of  (rftwUi  belnn.  o(  couree, 
tbe  outirvil  ndltl  tmitncf  o(  the  plnntlnt  In  ivm- 
Doo  tipoti  tiM  centrlpuul  rorc«  acUng  tttrnuih  tier 


Fiot-  a-i. 


Kill,  aw  ina;  put  iha  Inirndtf  of  t)i«  new  iiHiillApr 
t^ual  lo  the  Miitripetal  ac«el«rntlun.  ( '^  J  r. 


Tills 


glTM  a  centiifagol '  force.'  *o  called,  of  .'i,S48  df^rem, 
or&4  y,  at  a  radius  of  six  iucbe*.  It  vt  imt  MO 
(Oc.  ?)  equal  tognrlty,  and  Jf  ii^  vqunl  lo  tills  ceii- 
tmugal  '  force.'^tlwn,  for  au  IiIduI  case,  U  P  will 
raprcMnt  tb«  rMuliAiii  dlnwiion  of  th«  Enxrliig 
rootlet.  Tti!*  U  biit  ^try  lousely  appraxlmat*  to  tho 
obMned  potilloDs,  »t  iul|[lit  b«  expeeled. 

Chad,  S.  Slichtkh. 
Scfit'WtOMii  nnltvnltj',  Bnauan,  111., 
Jamil. 


Perforatloiu  in  wool  fibre. 

luinjrbiTcallgatlaiiiin  wool  QbrclliavcfoiindnouK' 
dcteetlre  faaln  tbui  wure  twrtotnlad  In  plncn.  cvl' 
4MlU]r  wUIe  growlilE  mi  the  ibi-ep'!  bach.  A>  tli« 
perfenitJoii*  are  perfedljr  ciriritUr,  It  w»uM  liidlrai<> 
Ihal  Ihey  are  mnde  by  ioiul-  crratiire  Ht  prnwiii  un- 
known. Would  it  not  be  wurtli  rlie  while  of  aunifl  of 
jour  adentiSc  readers  to  einiiiini^  into  tbe  matter, 
and  diflcoter,  U  pOMlble,  wbai  the  perforator  may  tw, 
and  wlieiber  It  i«  likely  lo  remain  aa  Utile  injnrloui 
a*  at  iirtaentr  Job.  M.  Wai>k. 

nie  evoluUoa  of  petal*. 

ta  Ifr.  Gruii  Allen'*  Interetllns  trraliie  on  tlie 
'eolonof  fiowera,'  ibi-Qcst  chn|>te^<T»tswitb^bvevo- 
l^lklll  oC  petal*  iruoi  Blamriia.  in  wliii^b  the  suibor 
ahiiWS  ttiUpetiji  are  but  !i])i--ci[iliied>laiiieiis let  apart 
for  the  purpote  ot  ntlraclint;  iiiieciB.  llin  jiroota  arc 
■uch  thai  UO  uandlil  re.ider  U  likely  tu  fiultli  the  eliap- 
l«r,  and  apply  lt>  priuclplee  to  Ihe  flowers  be  aieetj  in 
tiU  «T«r7-dai  wallu,  without  belnccoiii  itmJ  of  ibe 
eorrectiieaiMibe  author'*  tiewi.    The  gradual  dcvcl- 


tmenent  from  »tam«D  lo  petal  can  tw  seen  in  moci  of 
tboec  cuUivaied  flowen  whieli  exhibit  a  tendency  to 
bMoniedoubte>a*  wollaain  ibo»o  which  have  already 
become  ao. 

But  tt  would  leoin  tbal  Mr.  Alien  liad  ovcrlooltcd 
one  point  In  tlie  method  ot  evolution.  Ttirotiglioui 
the  entire  book  the  Idm  la  ttlven  tliat  the  proceci  of 
nTolntlon  bcvfo*  by  tbe  jUOmmta  becoming  flattened. 
'I'hua,  on  p.  11,  ukinx  tJia  Bngli^  water-lily  (Nyni- 
plM>  alba)  ai  a  lyploi!  example,  the  author  aayi.  — 

"  In  the  centre  of  the  flower  we  find  etaroen*  of  th(^ 
«fdla«n  aort,  with  rounded  slalks  or  Slainenla,  and 
long,  yellow  antheni  full  of  pollen  at  the  end  of  **cli ; 
then,  a*  we  move  outward,  wcfliid  Ihe  filainenta  grow- 
ing IlktKT  and  broader,  and  tbe  pollen -him  let*  and 
lea*  iwrfocl  -  iiL-it  we  And  a  few  suuueiix  whieh  look 
axacilf  like  petali,  only  that  Ihey  have  Iwo  abortlvi> 
Bother*  uluetc  awkwardly  to  tIielrBunimil«:  luid  Anally 
we  Und  true  petalx,  brood  and  flat,  aud  uilhout  aiky 
trace  nf  the  antbem  at  all.  Ilere,  in  this  very  atideot 
though  largely  modified  flower,  wc  bate  aleteotyped 
tor  ui,  0*  It  were,  ilie  mode  in  wlueh  tlameni  wen 
Bral  dcTelopc^  into  petal*,  uniiet  sIreM  of  ioMd  aelec- 
tion." 

Again,  on  p.  US.  he  tm,  "It  baa  been  objected 
by  two  or  three  authorltallve  criUca,  thai  the  or1|[<nat 
potala  need  iioi  have  been  yellow.  becaiiM  Ihey  rep- 
reeent  the  flalleoed  filaments,  mil  Ihr  anlhrr*;'  and 
Ihe  author  Eoea  on  lu  sbuw  that  fllaiuoiitaare  n*ually 
ol  tbe  aune  color  aa  Uie  [Krials. 


fffFP 


nuwaa  op  cvdohm  vuuiAait.  ■iioBiica  Tnjk>*n>iiaATioX 
or  «r*s»*  Tu  TKtia». 

An  eiumlnailon  of  n  number  of  our  eoinnioii  flow- 
er* ihowa,  thai,  In  inanv  eoies  al  len.'t.  the  evolution 
of  Ihe  petal  hi'gmi  Willi  ilie  anthfr  rntlier  ibni.  the 
flloinent.  Thuj,  in  the  common  quince  (Cydntiia  vul- 
SarlBl.  ninny  nt  the  flowers  possess  slaniens  ct  whicb 
ilti-  nnllicra  have  become  peutold,  white  the  tllamenl* 
are  of  tbe  normal  typo.  Some  of  the  nnlhen  are 
merely  flaltrned  on  one  end;  oUiers  are  more  «o; 
while  In  others  the  amber  biu  become  a  flnt,  white, 
petoloid  diak  on  the  end  of  a  normal  lilainenL  Kruni 
thi*.  every  gmdatlon  con  be  !,evu  lo  the  normal  petal. 
In  this  Inatancc,  not  only  tJie  pollen-walla,  but  Uie 

Eilien  itself,  has  become  peialnid  before  Ihe  fiUmetil 
■B  been  at  all  modified.  In  the  flowers  nf  the  tixick- 
orange  I  rbllodelpbiis  coronaiiun)  the  same  tran>itioii 
often  occurs,  ns  well  u  in  many  ""f  the  di>ul>te  lluwete 
of  our  gardens  and  eonserratjwles. 

Clakkxck  M.  Wehii. 

A  ltd  cultural  ealli-ct,  lAixlnc  Mioli. 


MetaUio  oirouita  In  c«blee 

When  the  full  text  of  Mr.  QlftmTiic'*  ptDcr.  read 
before  the  RoyoJ  society  ot  Canada,  la  published,  It 
win  be  ahown  that  bis  aiitl-lnductlon  experliuetits 
with  all  meialtlc  circuits  In  iindergr<riu!id  eiiblcs  nere 
made  in  connection  with  nn  deelric  Uisct,  for  which 
a  prife  medal  wu  awarded  to  him  at  the  London 
eipoalUon  ot  ISUSi  and  the  diagtoms  attached  lo  bk 
pnper  will  also  explain  why  parcel  metallic  clrcnlla 
in  a  multiple  cnble.  nnlee*  twtsled  according  to  bi« 
iletipi.  will  fot  ellminnie  induction  of  currenia  in 
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MUMMuiiig  drciUu.  SabmiirlM  loeullic  dreuiu, 
bnlli  tntttUtrd  mi4  uniiuiilated,  utA  ai)«nl«J  upon 
tfa«  ofMia-clK'iilc  sytl«m.  <i«reklM>«xperltii«iiicd  apoti 
tj  Mr.  UI*l)om».  l)i  con j unci f on  irtt2i  lUe  lute  Hon.  F. 
Ol  J.  Snlih  of  UaSne,  diirinc  16G8-S0,  lUl  of  ihcte 
rlnant«  IwinK  upon  r«cur3. 


D.  U.  K. 


Too  big  to  ■wallow. 


8on«  jouBg  mea  lUndloc  tm  th«  tliora  of  the  Mla- 
•Inippl.  JuM  37.  n«iU-  ih!«  plae*.  m«  sometliinic  tin- 
mUr  on  tlie  wauir.  On  f^i'ine  uui  to  it  with  a  liu&% 
UMT  eaptuml  ii,  ami  it  piMV«d  tu  be  a  eniDili  witli  a 
UMl-UiRob«  III  lu  moiiiii,  Tli«  A»h  welgtied  a  ilttia 
Itw  than  tv^ntjr  puunik.  The  turtle  waa  abont  ftto 
lncli««  acTOM  ill*  back,  ll  was  fwt  wiibln  the  iaira 
«l  lb*  Otix,  raqalrine  coiialderablii  fKrea  to  oxtrfcau 
IL  llvasilMit.  Tha  flail  WM  ilia  dnmoralint)  con- 
dlttoo.  aUnvhig  ICaolf  to  tw  captun>>I  wlib  litc  lianitx. 

P.  J.  ' 


CBnion.  In.,  Juir  1- 


KAItKHWnllTII. 


Ibe  (yiatloa  of  a  Tlbrattng  pendnlam. 

Rfterrlns  In  Mr.  Hoodiiclui'*  notr  on  tlx*  fcyrallon 
d  •  TibnuinK  pr>iidnlum.  In  vlilch  rrfarriico  t*  mailo 
W  uno  of  tuy  alainn'iiii.  I  with  ta  mxtf  ihal  In  tbo 
ortglaal  paper  tin.'  PX|im.>ion  of  r  by  oTcniglit  wm 
r  =  nee  t  'K  onn  day. 

Tlio  vnot  va*  <llttc«vcrrd  aonn  aftnr  printlnK. 
VIi*n  IIUr  wu  ennvclnl  In  liia  rvprhiC,  It  wai  not 
obwrrod  lliat  It  would  nukn  the  •oatvncs  quoind  by 
Uf.  n«tidrick>  rtaU)  tvhat  waa  nsfor  Inuodoil. 

W.  Fkriixi.. 


aiGBBR  EDUCATION  AND  THE  MASSES. 

A  roin;t..ut  Tallacy  in  rcspccl  to  tlic  nortb 
of  Ui«  btglier  education  haa  rnrdy  been  ao 
cl«>irlr  put  as  it  la  l)j  that  maatcr  of  fkliadi^fi, 
Gftu  B«tiJaiDiti  F.  Butler.  lu  bis  rc<?ent 
rHfiooM  to  ao  luritalion  fVom  the  National 
•dooatlonal  a«»oc«lion  to  attend  Ui«  oonvcn- 
tioa  in  ModtRon,  Wis.,  lio  eny»,  "  Tbc  higher 
education  or  tlic  few  mainly  affects  Ibom^i-lvcs ; 
bnt  the  education  of  the  mattei.  which  thall 
ttnvtn  Itte  vAole  lump.  Is  t)ie  foundation  upon 
irbidi  the  [wriuniieiicy  of  our  govenimeot  must 
KSt  ot  last."  In  Otticr  words,  G«n.  Bullvr 
aseiTU  that  it  is  llw  doagh,  and  not  Uic  ycMU 
which  a<.t8  >?  tho  lcav«n. 

liven  iuh-'lIigCDt  patriot  is  in  favorof  popular 
edii4;ation,  but  who  are  to  be  the  tencbera  of 
the  (leoplo?  Gen.  Butler  rep1i<.'s,  "It  is  tlie 
edurutioti  of  tlic  nuiMes  wtiich  nhall  leaven 
tbe  lump."  llic  boy  is  to  lift  bimKclfovcr  tbc 
fence  bj'  pulling  at  tbo  straiM  of  tiia  boots. 

It  Is  not  even  Iroo  in  polities  tluit  Uic  masses 
leaven  the  lump:  it  is  the  men  of  inlellect 
wbo  liLstroct  and  persuade  ami  incite  the  mul- 


titudes to  Doited  action.  In  litcraUiro  and 
sdcuc«  It  is  <|uite  as  abtuird  to  say  that  '•  Uic 
higher  eilucaiion  of  the  few  niainlj  alRictfi 
ttR-iaiwlroo."  A  doctrine  more  fatal  to  tlie 
prograss  of  knowledge,  or  more  pornicioua  to 
tbe  welfare  ol'  tbo  pcot)le,  could  hardly  tio 
wltere<l  by  an  intellectual  demagogiir.  Di*!  the 
higher  education  of  Plato,  Aristotle.  Kudid, 
Pliny.  '  mainly  atfect  themselves  '  ?  Did  the 
higher  education  of  Hoiiier,  Dante.  VirgU, 
Shakspoarc,  ■  mainly  affect  themselves  '  ? 
How  was  it  with  Columbutt,  Luther,  Newton, 
Bacon.  Faraday,  —  did  their  higher  cdiicatiOD 
'  nuiiiily  nffert  tliemselves  '  ?  For  whose  bene- 
fit all  the  rc!tearehc-3  of  Pasteur  and  Kodi, — 
'  mainly  themKClrca '? 

If  Oen.  Bntlcr  were  alone  in  cherishing  the 
fallacy  that  ndvsnceil  e>Uication  i«  a  luxury, 
which  pleases  a  fevr  impr.icticable  souls,  aoil 
doea  no  ^ood  to  the  masses,  his  words  might 
im^  unnoticed  by  Science;  but  this  deceptive 
doctrine  swaj-x  many,  even,  of  those  who  arv 
devoted  lo  teaching.  It  cro|>s  out  in  e<luca- 
lional  convoolions  and  in  educational  journal*. 
Tlie  fallacy  should  be  pointed  out  whenever  it 
is  uttered.  Ttie  iirogress  of  tbc  ntas!«a,  tbc 
improvement  of  any  age  or  any  iwople,  depends 
npon  great  men ;  great  men  arv  niirlurcti  by 
great  ideas ;  great  i<lcas  arc  dcvc]o|H-d  hy 
higher  education,  —  tbe  education  which  gow 
beyond  that  which  is  obrions  to  the  absti-act 
and  fundamental.  —  tlie  education  which  raises 
h.ird  ijucMtioiiM  in  respect  to  the  unknown,  and 
proceeds  to  seelt  the  anttwer,  oonfi<leiit  that 
tbe  discovery  of  every  great  inilh  will  sooner 
or  later  contribute  to  the  welfare  of  mankind. 

This  is  an  education  which  doi>s  not  mainly 
affect  the  fow  and  cultivated ;  it  elevates  tbo 
masses.  If  this  tmtb  should  ever  becom« 
clearly  understood  by  our  countrymen,  tbey 
will  (to  OS  much  fbr  higher  education  as  they 
have  tloue  for  (lopulsr  Instruction ;  and  a  happy 
day  it  will  be  for  American  civilization.  0ni- 
versittesand  schools  of  science  will  llotiriah  a^ 
they  have  never  done  before  ;  tlie  government 
will  be  served  by  men  who  know,  and  not  by 
men  who  guess  ;  the  public  health,  intelligence, 
morality,  aiul  prosperity  will  all  be  promoted. 
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THE  AMERICAN  tNITlATtVB  IN  METH- 
ODS OF  DEEl'-SEA    DREDOISG. 

Tbe  pablished  records  raspectiog  tbe  use  of 
dredges  Tor  iiiitursl-hiBtory  purposes  eaiTy  us 
back  to  scaroely  moix-  than  a  ceulury  nud  a 
quarter  ago.  vlieu  Uiho  p'i«derick  Miiller.  h 
promliicnl  Dantati  naturalist,  bo^au  lila  studiea 
of  tbc  aquatk-  liri!  liilia biting  the  coaata  of  Nor- 
jiRy  and  Di^iiniitik  >'elovr  lliv  shore-level.  Tlic 
drullftc  liL-  iiKi.ll,  a  vrrv  sitiijili;  sfTait,  vtn.i.  mo 
far  lU)  wc  know,  tlii<  lirsL  one  ever  ilL-viwi'il  for 
the  «iwd!il  needs  or  the  nnltimliat;  and  yd, 
witli  ooly  (L  single  ini|*orlnnt  moil ilk-iU ion,  as 
to  the  sh»i>c  or  the  fiamr,  it  lias  been  handed 
down  to  our  time  as  tbe  tnoet  etflcivnt  appli- 
ance for  IhQ  ordinary  piir|>aBC6  of  dredging. 

As  described  and  Ugiiredin  1779,  itcoosisted 
of  a  plain  rectangular  iron  frame,  with  all  four 
aided  of  equal  length,  and  bevelled  to  sharp 
edges  in  front,  forming  the  luouih-pk-i-o  to  a 
large  and  0|>en  net.  Four  handles  extended 
forwuni  from  the  angU'd.  and  met  in  ii  sinKln 
ring  forllii:  iiltaelimenluf  the  ilrug-ropi'.  Tint 
prindpiil  ilvfcrt  of  thiii  ilri'ilge  eonsislfd  in  iu 
very  wide  moutli,  (MTniilting  the  easy  vse4i|io 
of  specimens,  hoUi  nhili;  ilrag^ing  iind  during 
the  hnn1iiig-in, 

Although  Miiller's  researches  Vfore  coDflned 
to  shallow  lyaier.  apparently  not  exceeding  a 

Sih  of  itiiny  fathoms,  they  establisUed  a  pre- 
enl  for  nii>iM.-it<K-iil  operaliona.  and  alTunled 
if  of  the  value  of  anlimuriuo  oulleetlng. 

This  now  fii;lil  of  exploration  did  not,  bonr- 
ev«r,  bi-gin  to  ctilint  the  nutive  w;^^*ices  of 
working  nnlnraliulK  to  any  extent  nntil  altout 
the  third  or  fonrih  deca<ic  of  the  present  eon- 
tur)-.  Binco  vchieh  time  tliv  inteicet  in  louinc 
2061ogiad  research  has  rapidly  incriDscd,  and 
our  knowledge  of  the  sea-bottom  lias  Ik'cr  ex- 
tended to  the  deepest  knoirn  areas.  For  the 
flrst  thirty  or  fonj"  years,  the  im])rovement  in 
methods  of  work  scaici-ly  kept  pace  with  the 
pK^reaa  of  knowledge  regarding  the  inhahit- 
tnlM  of  tbe  sea ;  and  it  is  oidy  within  Ihe  paat 
fine«n  yeani  that  the  methods  of  dueii-Hca 
dredging  have  liiiun  ut  all  perfected. 

To  )>r.  Itobert  Ball  of  Dublin,  who  was 
&fl«ntards  assodntcd  wilb  I'rofeesor  Kdnard 
Forbes  in  his  memorable  explorations,  has  gen- 
erally been  given  the  credit  of  having  devised, 
about  1838,  the  improved  form  of  naturalists' 
dredge,  in  nearly  the  same  shape  in  which  it  is 
uied  to-daj.  However  that  may  be,  it  was 
about  the  year  last  mentioned  that  both  Enro- 
pean  and  American  naturalists  entered  actively 
into  Ibc  study  of  ttie  aea>l)otlom  ;  and  tin.'  bLi- 
tor}-  of  their  various  ezploiU  doiro  to  tbe  jfrea- 


ent  time  alford*  an  exceedingly  inlcreitiug 
vhapti^r  ti[>on  whioh  the  subject  of  our  p«|M>r 
pvrmita  us  to  touch  but  slightly. 

It  may  bo  well  to  remark,  however,  that  the 
chariieter  and  results  of  European,  and  e«pe- 
cislly  British,  exploration  are  much  more  widely 
and  [wpidnily  known  than  are  those  of  our  own 
coimtry.  The  reason  ia  obvious.  The  active 
nieicantile  pursuita  of  a  young  and  prt^residve 
people  have  naturally  mnde  ihem  Ices  a[>prv 
cialive  of  scienlillc  facts  and  n-stilts  than  the 
Inbabiuuita  of  many  older  eounliies,  where 
business  int«ri-sta  have  fewer  einitns  upon  all 
classes.  There  has  iH-cn  but  a  slight  demand 
for  pO]>uliir  writings  upon  such  an  unpractical 
subject,  and  the  plodding  naturalist  has  gen- 
erally liccn  content  to  rcLvrd  his  observatloua 
and  methods  where  they  were  accessible  ofUy 
to  his  brother- workers.  For  this  reason, 
American  naturalists  have  not  received  the 
credit  which  is  their  due,  either  at  home  or 
abroad  :  and  much  of  the  honor  that  jinttly 
belongs  li>  tbetii  liiu  passed  into  other  hanila. 

Ko  far  lui  couocrns  the  general  public,  this 
id  not  to  lie  wondered  at,  when  wc  consider 
tluil  the  only  popular  neeonnls  of  dec[v-sea 
■  Iredging  cx|ilorations  obt.iin.il)!e  in  this  coun- 
try arc  of  Knglish  origin.  Itut  the  same  excuse 
does  not  hold  good  fur  the  working  iiaiuraliata 
of  any  couulry,  iucluding  our  uwn  ;  a^i  llic 
progress  of  Amerieau  <lL-«p-tteB  reaeardi.  and 
tht  improvementa  En  incthoda  for  carrying  it 
on.  have  in  nearly  all  in»tancea  been  dnly  uiul 
promptly  recorded  in  the  propiT  cbaiinels  to 
in»ure  wittc  and  timely  distribution. 

Since  tile  very  beginning  of  activity  in  this 
branch  of  investigation,  American  workers 
have  not  been  far  behind  those  of  any  Euro- 
pean country  ;  and  their  record  b  aa  creditable. 
Dredi;ing  was  caiTied  on  by  the  Wilkes  U.  S. 
exploring  ex|iedilion  during  tlie  i^ariy  part  of 
its  cruise,  beginning  iu  18.18;  and  at  about  this 
same  time  a  few  of  our  most  enrni-Kt  nnlnratisia 
were  using  Ihe  dredge  at  home.  Tlie  late  Ur. 
William  Stimpson,  one  of  tin-  most  intelligent 
ob.MTvcrs  in  this  branch,  and  whose  name  ia 
dowly  linked  nitti  several  important  ex[)lo- 
rations,  began  his  career  in  Boalon  barlwr 
between  1848  and  18&0:  his  first  instrucUona 
having  boon  received  ttoxa  Dr.  W.  O.  Ayrca, 
who  began  dredging  fhllj'  ten  years  before. 
Stimpson's  researches  were  largely  oondncted 
under  government  auspices;  aiu)  the  collection 
of  submarine  specimens  reamlling  rix>m  his 
labors,  distributed  over  many  ]x>rtion8  of  the 
Atlantic  iui<l  Pacillc  Oceanit,  was  probably  one 
uf  the  very  largest  of  ita  kind  that  had  been 
made,  up  to  the  time  of  its  unfortunate  destine- 
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tioa  b;  fire  «t  Ckicttgo,  in  1A71.  The  loss  of 
lltiiM  oolketioas,  and  of  all  the  Toluminous 
naoiHCript  reports  bvatint;  of  Uietn.  followed 
bjr  tfafl  Bad  draUi  of  Uk  author,  has  tlepriveij 
ow  ooiiniry  of  a  most  iin|^>oriaat  chapter  in  the 
liU>U>rv  of  submaiiue  es|)iontioii. 

The  sixth  decade  of  ihw  wnlorv.  however, 
brought  out  many  additional  invt.iti^ntoi-s :  aiid 
a  frutth  iiu|ii'lu.i  ira^  i[i>'^D  to  the  iroi'lc,  irhluh 
has  aiooc  lii-vti  (!X|iaiiili'd  and  d«-vrlopu<l  to  mcfa 
aa  cxtsni  as  k>  cjtiiihlish,  lii^yoml  nil  i|(K'<^iion, 
AoMricaii  preoDdcnco  in  the  mplbuiU  of  deep- 
•HI  research  at  least,  both  as  regards  dredging 
KBd  sounding. 

From  among  tlie  more  enei^etJo  and  bup- 
ce^sful  of  our  modern  dredgers  mav  be  men- 
tlooed  Prof.  A.  E.  Veriill  of  Yale  college, 
wboM  dredf;io){  sludk-s  began  in  18(!.|,  on  the 
OOMt  of  Maim-,  and  who,  since  t)ic  organiza* 
ttoa  of  the  l'..S.  lUh-coaimi&sion,  has  bceii  ita 
msia  helper  and  adviser  in  nil  nuitti-rs  pi-rLain- 
ing  to  mihroarine  n-^enrch,  ihtr  sfjreiul  diroc- 
UoD  of  tbc  dre^lgiog  operations  h.iving  bc«n 
IntnwUxi  to  him  (torn  the  beginning.  Uia 
earlier  esperieaccs  gave  him  a  clear  insight 
into  the  requirements  of  tbc  new  project,  and 
enabled  him  to  deviae  many  \'aluable  appli- 
•ncca.  and  Improve  upon  tho»e  which  bad  been 
in  us«.  To  bis  zealous  and  nntirlng  clTorts  Is 
due  miioli  of  tbv  |>crrcctioa  in  present  metlioda 
of  wofk. 

1b  mil  Mr.  [,.  V.  de  I'ourtal^s,  of  the  U-S. 
Qoust-sarvey.  began  the  extensive  series  of 
decp-4ea  explorations  off  the  southern  cosst 
of  the  Cnited  Stiites,  which  were  carried  on 
for  scireral  yeare.  and  subaeqiiently  led  to  the 
eventful  erulsea  of  the  ateauier  Blabe  between 
lft77  and  IB80,  restilLing  in  an  entire  revolu- 
tion in  tbc  methods  of  (lce[t-!ica  iln-dgiog  and 
sounding.  The  investigations  of  Mr.  Pourtnl^ 
antieitwted.  >>y  a  yr^r,  tfaose  of  the  Kngli^ih 
ateamers  Ijghtning  and  Porciipioc.  whieh 
hare  been  so  widely  dencribcd,  and  wore  pre- 
ceded by  only  one  scries  of  s,<)-titeninlic  drcdg- 
ingi  In  equal  depths  of  water, — those  of  the 
Profeseors  Sars.  fattier  an<l  son,  of  Norway. 
B()t  little  credit  for  this  fact  bos  been  received 
tin>m  naturalists  abroad ;  the  date  of  Mr.  I'our- 
U)^*'  llrai  cruise  being  generally  regarded  by 
thein  aa  Itf&d.altJiough  hia  tirst  pajier. deftcrip- 
tivv  of  tlie  character  of  his  work,  and  of  many 
new  form*  of  decp-aea  nnimiib,  appeared  In 
Drcemtirr,  I'ili'.'  His  eollectionn.  re]iri--->ent- 
Ing  pcinvipally  tlie  fauna  of  the  Gulf  blream  oiT 
Plonda.  gave  new  nml  interesting  resalts;  go- 
it>lt  fhrtber  to  prove  tlto  existence  of  u  rieli  and 
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dix-crsiSed  deep-sea  fauna,  different  from  that 
of  the  sitore  regions,  than  any  previously  ob- 
tained. 

That  tliese  dredgtngs  were  not  undertsken 
to  please  the  passing  whlai  of  M>me  over- 
enttiuslastio  naturalist,  but  wi-re  as  itctiberat^ly 
planneil  and  carried  out,  and  as  suoce»iful  io 
tiicir  rL-sulls,  us  those  of  the  English  steamers 
which  followed  tlu-m  in  CDUCeption.  n  reference 
to  the  ofHdfll  pub]  ic-kt ions  of  the  cosst-survey 
will  safRcicntly  prove.  As  substan ti.it ing  this 
stntemcnl.  we  may  be  pordoned  for  quoting  a 
short  paragraph  fram  tbc  report  of  Mr.  Pout^ 
talis,  above  referred  to  (December,  1867).  io 
which  tlie  plans  and  objects  of  the  new  ex]>lo- 
rations  are  briefly  slated.  This  would  not  he 
called  for,  were  it  not  that  it  is  this  identical 
report  which  liaa  been  so  utterly  ignorMl  by 
Kuropijtan  writers,  nod  cqiuilly  overlooked  by 
many  Americnii.  Ilnd  it  only  been  written  in 
po[>tilar  language,  and  been  published  with 
copious  illustrations,  it  might  have  received 
the  credit  which  has  been  denied  it ;  but  such 
chanDcIa  of  publication  are  seldom  deemed 
necessary  to  establish  priority  in  soieutiQc  re- 
search. 

Ttie  plan  of  operations,  according  to  Mr. 
Pourtal6s.  was  as  follows :  — 

"The  present  su|>crinteiidcnt  of  the  coast- 
sun'cy.  Prof.  H.  Pi-irce,  has  lately  directed  the 
resumption  of  the  investigations  of  tbo  liuif 
Stream,  so  snccessfiilly  inntigumtcd  by  his  {>rad- 
ccessor,  but  interrupted  for  several  years  by 
the  war.  Besides  obmrvations  of  the  depth, 
velocity,  and  direction  of  that  current,  and  the 
temperature  and  density  of  the  water  at  differ- 
eut  depths,  the  researebea  ivill  be  extended  to 
the  fauns  of  the  bottom,  of  the  surfiiee.  and 
of  the  intervening  depths.  Not  only  will  s» 
insight  be  thus  obtained  into  a  world  ooarcely 
knciwn  heretofore,  hut  that  knowleilge  will  have 
II  direct  hcsiing  on  many  of  the  phenonwns  of 
that  great  carrent.  Thus  a  new  light  nuy  be 
thrown  on  its  powers  of  transport  a  ti  on  (torn 
shallow  to  dee|>cr  water  or  along  its  bed,  on 
its  action  in  forming  dejmsits  in  particular 
localities,  or  on  its  jmssible  inllueace  on  the 
growth  of  coral-reefs  on  its  shores." 

Ill  a  subsequent  passage,  he  summarizes  hb 
first  season's  results  In  the  following  terse 
remarks,  the  Italics  being  his  own :  — 

"  1Iowe%-er,  short  as  the  season's  work  was, 
nod  few  as  were  the  casta  of  the  dredge,  ibo 
highly  interesting  fact  was  ilisdosed,  that  ani- 
mal life  cxi'Jdf  of  ffirat  ife/vJu,  in  a*  grtat  a  di' 
vertityaitdatgreiU  an  oAundanM  as  in  ^tallow 
toaltr." 

Early  in  the  foUowing  yesr  <  ISA-t)  tliv  same 
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«x|iIonilloi)s  frcre  resumed,  oud  they  w«i«  cod- 
tinned  lliroiigli  IX6!>. 

It  m&y  he  ili<>ti}i;ht  Ihnt  ire  Iiav«  departed 
loo  nidi'Iy  Troin  our  iitilij<-ct  in  disciisxing  irilh 
BO  much  (Irtuti  tin;  progress  of  Americnn  re- 
totrcb  during  n  jwrioil  in  which  no  grrat  itn- 
provomcnts  wore  msnii!  in  nicthoHs  of  work  on 
thie  iiidi<  of  Ibc  Atlantic :  but  liow  could  vo 
hare  better  fVirnislied  proofof  the  rapid  growth 
of  interest  iii  sncb  matters,  nod  of  the  maturing 
of  ideas  which  prepnred  the  way  for  the  im- 
portant cbangea  marking  ilie  next  decade? 

There  ia,  however,  one  noteworthy  addition 
to  tlie  oollector's  outnt  made  in  this  perio<l. 
which  desen-es  special  mention.  On  one  of 
the  drMging  cruises  of  thr?  Engll»h  exploring 
Steamer  Porcnpine,  betweiin  IHAn  and  1&70, 
Cnpt.  Cnlver,  the  naval  olllcer  in  rliarge,  at- 
tached several  of  the  common  dceknirabs  to 
the  end  of  the  dredge-net,  with  the  expectation, 
that,  in  sleeping  the  ocean -t)oltom,  they  would 
MCUreIr  entangle  all  the  rough  and  spiny 
objects  lying  luoBC  within  their  path.  His  fond- 
est hopes  were  realized  ;  and  the  no\'el  experi- 
ment, snggealed  by  of^eu  finding  such  objects 
as  sea-urcliins.  eoruk,  and  siiongcs,  adhering 
(0  tlie  exterior  of  the  dredge-net,  and  even  lo 
tho  lower  part  of  thi*  drag-ro]>e,  gnvc  origin 
to  one  of  the  most  efficient  ImplomcntB  of 
modern  deep-sea  research. 

When  the  beam-trawl,  a  well-known  Kngliah 
appliance  for  the  capture  of  bottom-fish,  was 
Brst  adopted  into  the  outfit  of  the  marine  %oti\- 
o^isi,  ne  are  unable  to  state  ;  but  it  does  not 
api*ear  to  have  ever  been  extensively  and  sya- 
t«mntically  employed  In  scientific  reaeareh  until 
so  used  Uy  (he  l'.  ^.  fish.commlshioii,  beginning 
in  1872.  It  waa  afterwonln  lined  by  the  Chal- 
lenger rVom  W,!^  to  18>t<.  and  now  greatly  ex- 
cele  Uie  dn-dgc  in  the  extent  and  value  of  its 
restilts,  wherever  the  ground  is  snitcjl  toitn  usn. 

The  year  1X71  was  signalized  by  the  organ- 
Utktion  of  the  I'.  S.  fieli-com  miss  ion.  one  of 
the  most  important  scientific  cstabliahments  of 
modern  times  for  marine  Koologiciil  work.  Al- 
though instiluled  primarily  for  the  investiga- 
tion of  tlshery  matters,  it  has.  through  tfie  wise 
and  liberal  jwlicy  of  its  director,  I'rofeaaor 
Baird.  accamplished  most  valuable  rc«nlia  for 
marine  hiologj-.  The  latter  dei>arimetil  has 
been  iceduloualy  foKIcn-d,  in  the  belief  that  its 
rmilta  wouUl  liavoan  important  bearing  upon 
th«  (iractical  Cjncstions  at  Issue-  No  pains 
have  been  sparid  to  perfect  the  methods  ofre- 
BCarob.  and  mnny  vnlunble  cimlriliiitions  have 
already  been  mft<Ie  lo  the  marine  collector's 
oulfll.  These  are  briefly  descriiied  below  ;  and, 
aa  tlie  history  of  the  ooumtssiou  Is  already  well 


known  to  moat  readers,  we  need  reffer  here  to 
only  a  few  i)ointa  which  have  marked  its  prog- 
reaa. 

I'hc  earlier  esplornilons  were  canie<t  on 
ninlnlj'  by  mean>  of  9ail-l>oats.  an<I  were  con- 
fined to  eornpurativelv  shallow  water.  From 
1879  lo  l>*7:i  a  naval  tug  was  placed  at  the 
disposal  of  the  commission  every  year :  but  in 
1690  the  steamer  I-'Jsh  Hawk,  a  twin-screw 
propeller  of  two  hundred  and  five  tons  (a.m.), 
was  built  expressly  for  the  combined  purposes 
of  tish  hatching  and  dredging.  Its  small  sue 
and  light  draught  prevented  long  trips  at  sea; 
bnt  it  was  well  adapted  (br  deep-sea  work,  and 
was  supplied  with  all  the  improved  appliances, 
us  well  lus  tliosc  which  hud  origintited  witli  the 
comminition,  including  wire  rope,  then  recently 
introduced  by  the  coosi-snrvcy.  In  IVf'^  tho 
steamer  Albatross,  described  in  vol.  11.  of 
Science  (pp.  6,  nii),  was  completed,  and  made 
her  first  snocessfhl  cruise  in  the  spring  of  that 
year.  Her  log  for  the  summer  of  1483  records 
the  deepest  trawling  yet  made  in  the  Atlantic 
Ocean;  the  depth  having  been  2,'J4!I  fathoms, 
and  the  reaults  successful.  Brief  acoounls  of 
her  dredging  cruises  under  Lieut. -Commander 
Tanner.  li.S.N'.,  have  appeared  from  time  to 
time  in  late  numbers  of  Sefertet. 

While  the  fish-commienon  claims  priority  for 
many  improvements  in  apparatus  primarily 
intended  for  depths  under  a  thonsand  fathoms, 
it  willingly  yields  the  palm  for  deep-aea  im- 
provements to  the  U.  K.  coast-survey,  eape- 
cially  in  the  jtcrsons  of  Commander  Slgsbee, 
U.S. N.,  and  Mr.  Agosslx.  The  exploration* 
of  the  steamer  Blake  (h>m  It477  lo  1680.  in 
which  the  rootliods  of  deep-»ea  dredging  and 
sounding  were  completely  revohi lionized,  mark 
one  of  the  most  imjiortant  stages  in  the  l>rog- 
reaa  of  marine  research.  Wire  rope  was  snb- 
stitnlc<l  for  hemp,  the  dreilge  w.is  altered  to 
adapt  it  to  the  soft  bottoms  of  deep  water,  on 
which  dredging  results  had  always  been  uncer- 
tain, and  the  beam-trawl  was  made  reversible. 
The  methods  of  handling  and  reeling  the  rope 
were  also  perfected.  These  changes  anil  addi- 
tions were  briefly  described  and  Hgiired  from 
time  to  time,  as  work  progressed,  in  the  Bulle- 
tin of  the  Museum  of  coniparalivo  zoology,  at 
Cambridge,  by  Mr.  Agassis  and  Mr.  Sigitljce, 
and  were  afterwarda  fliTly  diKCiissed  by  tho  latter 
in  one  of  the  most  elnbornte  and  instructive 
repoits  over  dedicated  to  tho  methods  of  deep- 
sea  research.'     It  is  a  quarto  volume  of  two 

ttan  ot  ihf  mnniof)*  ninl  ■ppllmirM  aipil  on  lw»rrt  lb*  r>w«4  uid 
f(,»4tilc  *nnf-f  >l«afn?i  flikk4,  Hy  (.*u4klii»  Ii.  Scgiuk.  UvQ' 
uoAHt.miom^'lor  CS.  navy,  suuiuii  on  Ui»  «oaai  fend  fvo. 
dMic  tamy.    Wutalngioa,  IW>, 
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bundrad  and  cigtil  pagea  and  fottj-one  plaUe, 
dueriblog  Ibe  aoiiodiug  and  dredgiug  appU- 
mnces  aw^  by  Uie  Blake,  tmd  wliicli.  Tor  the 
eT«Kt«r  part,  were  dcvi»t>d  or  [luproved  during 
ber  dredging  cruiae.  Ho  Tar  aa  her  dredging 
a{^lianees  are  «>nocni«d,  tlic  credit  for  clianges 
made  beloogs  uxuU>  to  Mr.  Siii[<tl>cL>  nml  llr. 
AgMaiz;  the  Tomicr  liaving  been  in  oommani) 
of  tfa«  rxpcdition,  and  Ihu  latter  in  charge  of 
th*  natural- hie  lory  o|>craUonB. 

During  the  aeveoth  decade.  European  ex- 
plorers were  not  idle,  and  numerous  deep-sea 
expeditious  irere  fitted  out.  3lo8t  notable 
among  tbeae  iraa  tbe  cniiae  of  the  British  altip 
Cliallenfier  around  tbe  world  belneen  1873  and 
ISiH.  Her  HoientiBc  rwults  were  most  inter- 
sating  i  but  tbe  okler  iin-aliods  of  dct?p-H«a  work 
were  uol  grc«lly  altered,  nltlioiigb  tlic  practi- 
cability  of  using  the  Iwani-trawl  sncoeaanilly  in 
the  dt>c|M.-st  natvr  was  fully  demonstrated. 

In  I'M)!  ilic  Frcovb  goTcrnmont  iuaugurattid 
a  series  of  submariDe  exploraliuns  in  Lbc  At- 
lantic Ocean  and  Mediterranean  Sea  ;  for  ttiat 
purpose  QUing  otil  a  small  naral  vessel,  the 
Travallleur.  and  plaeiug  Uie  mnoaj^emetit  of 
alTaira  in  Uie  baiula  of  a  comiteuni  scientlflc 
Aiatf.  uiHJer  the  directur^tilp  of  Wof.  A.  Mittie- 
Edwank.  Tlieae  fnrultgation*  wvru  i,>oiitin- 
ued  by  tbe  same  veasei  during  lS!<i,  tlio  appli- 
ances and  metbods  of  work  having  apparonliy 
b«en  patterned  after  those  goDeraUy  recogoiied 
in  Europe.  In  188S  a  larger  vessel,  the  Talls> 
man.  was  aulgned  to  tlte  work,  and  operations 
were  (istabliatied  on  a  much  grander  scale  than 
before. 

For  an  account  of  ihcae  explorations,  de- 
scriptive of  ibtt  metbods  of  work  and  general 
reuillM,  we  are  indebt««l  to  tbe  laxt  volume 
of  La  Saturc,  a  Krvnch  Jmimal  of  the  char- 
&(!t«r  of  Scince,  wbieti  bcgau  in  a  .Innuary 
number  the  publication  of  a  scries  of  articles 
by  one  of  the  naturalists  who  accompanied 
Ibo  steamer.'  Coming  fhim  sticb  an  authorita- 
tive source,  we  ace  led  to  regard  these  |ia|>era 
almost  lu  the  light  of  a  senii-offildal  report, 
and  look  to  them  for  at  least  a  correct  stal«- 
ueot  reganlitig  the  origin  of  their  methods 
of  work,  iuasniucti  as  tbeae  maltcra  are  dla- 
cussed  in  tome  detail,  ami  with  t^videnl  pride 
al  the  comi>let(in&ts  of  the  onttlU  That  Ihv 
oulflt  was  complete,  no  one  who  is  .it  all 
posted  on  the  subject  can  deny :  for  nearly  aU 
of  the  many  improvements  iiitroiluced  by  lh« 
eoast-suncy  and  fl  all-commission  prior  to  1880 
are  moot  faithfliUy  copied,  and  most  heartily 

<  rnraBBbMneiorUu  MnlmnUllarlotbtappHMiu^ 


praised  for  their  perfect  adaplnliou  to  the  re- 
quirements of  research. 

We  glance  through  the  several  pages  of  the 
report  for  al  leant  some  atiglit  achuowledg- 
menl  on  tmbalfof  American  inventive  skiU; 
but  beyond  a  brief  vtiitcincDt  to  the  elfect  that 
the  faoisting-ciigine  "  was  of  the  same  Ij  pc  aa 
that  employod  by  .Mr.  Agasals,"  and  tJial  he 
also  ■■  used  with  good  results  the  common 
foim  of  l>eam-irawl,"  we  are  left  to  infer  that 
tbe  entire  outRl  was  of  French  origin  ;  and 
such  must  be  the  impression  of  every  one  who 
reads  these  pn|tera.  In  fact.  In  several  in- 
stances, credit  l9  explicitly  bestowed  on  Kivncb 
iiiventont  for  certain  of  the  appllanoca  wbtch 
do  not  dilfer  in  any  etuential  features  fh>m  tbe 
CorriT.t|H)n(tiiig  .^ml^^i<-an  patUiros. 

What  is  lo  )h-  gained  by  thus  appropriating 
to  the  credit  of  a  nation  what  ]>ro|H;Tly  belongs 
to  another  and  a  friendly  one,  by  all  tbe  rights 
of  international  courtesy,  it  is  dilllailt  to  un- 
derstand, and  especially  so  in  this  ago  of  su()> 
posed  enlightenment,  when  every  important 
discovery  is  carried  with  lightning  rapidity  to 
all  part^  of  the  clvilined  world.  Tbe  field  of 
marine  research  U  suflloiently  broad  to  engage 
the  enlint  attention  of  all  tliv  naluralbts  wbo 
have  yet  cnlercl  It :  and  the  fh^queut  mani- 
fcaUiliona  of  jealousy  ou  the  part  of  foreign, 
and  eepccially  French  investigators,  which 
often  result  in  wholly  ignofiog  ttie  works  of 
an  able  American  author,  can  but  retard  prog- 
ress insteat!  of  aiding  It. 

Pfoofa  of  the  supnior  excellence  of  Ameri- 
can methods  of  deep-aea  rt-aearcb  may  be 
found  in  cver>-  imjKirtant  aoientlllo  librarj'  of 
Eiiro|)e  a*  well  as  thia  country  ;  aixl  at  the  two 
moat  prominent  intcniatioual  lIsberieA  exhibi- 
tions of  the  world.  —  Ihow  of  Berlin  In  ISSO. 
and  London  in  188:1.  —  all  of  the  American 
appliances  were  displayed,  and  r«cuived  the 
highest  ttwaitls.  They  have  therefore  been 
made  sufficiently  well  known  to  establish  their 
merits  liefore  the  scioulilic  world ;  but,  as  no 
descriptions  of  them  have  yet  Itcen  published 
for  tbe  benefit  of  the  general  public,  we  pro- 
l)0«e  in  (iiture  numbers  of  Science  to  give  ac- 
cuuiitA  of  their  construction,  and  of  the  causes 
whidi  lead  to  their  Introduction. 

RlCllARU   BaTUUI)!!. 


SPECIAL  MASUHES  FOR   PARTICULAR 
CROPS. 

TBI  fact  that  the  peroentacM  ol  nttroscn  aad  of 
tiie  •ereral  ash  inp^lisiits  vary  ijulis  widely  la  dlf- 
tercnt  pUnU  (ltii;uin«s  b«ing  rich  in  altr«g«ii.  oere- 
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»!■  tn  pbocphoric  »dd,  knd  toot-crap*  In  polwh) 
li«s  frpcjuentlf  led  to  ihp  componndlnit  of  io^hIIihI 
(pcclnl  lenilltjun  or  rastiur**,  ii)tend«d  to  bo  iiarilcu- 
IbtI.v  >dnp(i>il  lo  ihu  )(ro«th  of  cert^n  tixtpK  Tlia 
tlAttl hi;- point  in  tlie  |ir«parBLioD  of  inch  ferlillMi* 
hu  uaunlly  bci^n  Llcbls'n '  null  tilt  Ion  tboory'  IrmiiH- 
Irhrf},  accofliiif:  lo  wlilcfa  Ibn  (nil  nin*I  bi^  mnnnrrd 
wldi  Ui«  HUTi«  •gusiititte*  of  fertSlitlii^  mnierikli  M 
UK  Ktnoved  by  the  crnjf  produced.  On  this  Uieot;, 
a  (pedal  mAnure  far  boons  would  contain  much 
nitrogea,  and  one  for  com  or  wlipat  much  pboiplioilc 
acid.  SmA  *pi>rliLl  mmiiirM  were  1)1*1  broiigbt  prom- 
Insnlly  Into  imllco  in  tbit  country  by  rrufMiorStuck- 
bridfjB  of  the  Maatachunatl*  «griciiltur.\l  college,  aiid, 
for  t)ia  la*t  fow  yOftre,  hitvo  niijoycd  f[Tc«t  popularity, 
almoit  «very  proDiincnt  fcrtItizer-iiiAiiut*eiar*r  pro- 
daaliig  ftTtiliwn  tor  >ll  raiiceivabia  etopt,  evea  to 
arango>tiec(.  Tlie«o  fcrlllUrrK  bftTVMldoni  h*d  Ilia 
Mine  compotltlon  In  lwotuccM«lv*y«ir>:  and  tlio»e 
of  aacti  maker  han'  ililTcred  from  tlio»e  of  vvery 
otber,  UiuB  itfTording  to  coiiiunwra  an  abuiidaiil 
variety  from  wlilcb  (o  eliootc. 

It  I*  not  pro]Ki*pd  hnre  l»  ontOT  Into  n  coneidcnlion 
of  all  Ilie  nuiiierou*  fallacle*  Invnlvi-il  In  tli*  nw  of 
•pecial  maiiurea,  but  only  lo  priMunt  th«  rvRiiit«  of 
■ome  rvcent  experimcnta,  which  hiiv«  an  importanl 
bearing  U|h>u  IIic  (undnmoiilnJ  Idonot  *uc>i  fcrtlliien. 
TlilB  iitfft  U,  rii  brief,  that  crop*  mu»i  bo  tnnnnmd 
iiiott  abundantly  nitb  Ihoie  «l«meiiU  wbtch  [be; 
contain  moat  nbiindititly.  There  are  not  wantjn^, 
howcvnr,  Indtcntlon*  ibal  thin  l>  not  nllogctlicr  true. 
For  example:  wheat  cunlalna.  on  Ifae  avernce,  oboiit 
half  as  nauch  niirogpn  oi  clover;  yel  eipericiice  lia* 
abnvn  Ihal  wheat  it  grnatly  bpnefllcd  by  nllrogenoni 
niaiiiicm,  whlli'  clover  h  comparatlvHy  Indifferent  to 
ihem.  ludecd.  it  iaacoiumon  practice  lOKrow  wheat 
after  clover,  uiing  the  laltar  crop  (o  gather  uilro^uD 
tor  the  former.  Haiiy  other  similar  caaei  mlgbt  Ix; 
cited;  and  II  I*  a  noteworthy  fact  that  many  *piiclal 
Dianurea,  while  pnofeulng  to  be  conpuundeil  on  tlie 
theorj  ai«t«d  above,  are,  iu  fact,  modified  to  corre- 
ifioail  with  these  teaclilngs  of  experience. 

All  Uil*  miggefla  that  nnelinporlant  factor  in  deter- 
iTiltiini;  t)ic  Tii(i*l  tultable  manuring  for  any  crop  I* 
the  power  which  that  CTop  haa  of  ^iliering  ita  sup- 
plies from  naiurai  tDurcei.  Paul  Wagner  bas  recently 
pubilalted '  lome  lnTc>llgallon>  upon  this  subject. 
which  are  Iniervsting,  bolli  In  iheoiKilvc*  and  In  their 
auggesiloiia  for  future  work.  He  conipan'd  )H-a>  and 
barky,  growing  them  In  tine  rtaeets  tweuIy-Gve  cenll- 
meti«*  blgb  and  twenly.Sve  c«ntlnietrcs  In  diameter. 
^eae  voiaels  were  nnltormly  Blled  wllb  carefully 
mixed  and  litied  soil,  weie  proxideil  with  a  constant 
wmter-fupply.  and,  in  ahorl,  differed  only  In  the 
manuriiiii  which  they  rrc*lvcd. 

The  followiiit!  mnnurlnsi  were  glvno  In  eaeli 
(crlea:  No.  1.  nutblrig;  Ko.  3,  nitrotten;  No.  3,  (lot- 
ash:  Ko.  t.  pliosphorlc  aeld;  No.  !>,  plionpboric  acid 
and  nilrom'n;  No.  6,  nitrogen  and  polaah;  No.  7, 
potash  and  pliosjifaorle  add:  No>.  8<,  potash,  nlirosen, 
and  plio«p1icricacid.    Each  manuring  wa*  dttpllcalcd, 
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•o  that  tbirty-two  vtssel*  were  used  in  alL  Kltrogen 
waa  given  in  every  case  nt  the  rale  of  40  kilo*  per 
hectare.  In  the  fonn  of  nitrate  of  soda:  poto-ib,  at  tho 
rate  of  SO  kilo*  per  hectare.  In  Ibe  form  of  chloride; 
pboipboric  acid,  at  the  rate  of  100  kilos  t>cr  liociar*. 
In  the  formof  lupeqihoBpbale.  Tlie  duplicate  manor- 
inet  f[ava  reasonably  accnrdant  results,  and  the 
author  eailmales  Ihe  Umlla  of  error  at  S%  of  the  total 
yield.  The  following  table  show*  the  rtlallf  yield 
of  total  sir-dry  matter  (grain  and  straw),  that  of  ibe 
unmanurcd  vessels  lieing  taken  as  IDii. 
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PolAali,  ptioBplmrli]  ao^il,  slid  nllrofm, 
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A  Htuily  of  tlie«e  figurea,  remembeiing  that  iliOerencta 
ot  Ihtve  or  four  iMT  i-cut  have  no  signliicaiiee,  leads 
to  the  following  cuncliuions :  — 

Tlie  iiitriigen  had  lU  good  as  no  effect  npiin  the 
peas  (compare  1  with  3,  S  with  6, 4  with  6.  and  T  with 
8:  tbu  cr^aleit  iliftervncv  is  >15).  The  same  com- 
parison for  tho  bnrley  ihows  that  Ih*  nitro(ceii  h«re 
had  a  very  beni'llclal  effecl,  the  Increase  in  the  crop 
amoiinlirie  l»  fn>ni  i:!^  (nknigen  alone)  to  &S% 
Inllrugen  in  com  bin  at  ion  with  ptitaslL  and  phospliorlc 
acid).  Interesting  dlHerenees  in  Ihe  effect  of  potash 
and  of  phosphoric  ncid  upon  Ihe  two  plants  ar«  alio 
evident,  but  we  past  over  tlioae  (or  iho  presenL 

The  nitrogen  of  the  uumanured  soil  amounted  to 
13.71  gram*  in  each  ve*ael;  iJiat  o(  ibe  manuring.  U 
0.2  of  a  gnun.  Tlie  nitrogen  of  the  unmanur»l  aoll 
was  fully  sufllctent  U>  supply  the  needs  of  the  peas, 
as  the  fciltowing  coiialderaUons  show.  There  were 
produced  — 


UIiImdi  maniir*  ....... 

Willi  nUroffvn .    .    .    ,    -    ,    .    . 

Wllti  polwb  and  pbosBborft  tali. 

Wtih  pelMli,  phmphDilc  setd,  snd 

lillra(«a 


l>ry  insttvr. 


m.0fniiDA. 

J1.S     •■ 
«.o      ■■ 


CoDMlnlni 


D.tt  grsras. 

O.Bi       •• 
I.N       •' 


1.1T 


That  la  to  say,  manuring  with  potash  and  phosphoric 
acid  enabled  Ilia  peas  lo  prmliiCA  47%  more  dry  mat- 
ter, the  0.43  of  a  gram  of  nitroi;eri  necessary  (or  this 
Increase  being  obtained  aa  readily  from  the  compara- 
tively Inaolublo  Dllrogen  of  the  soil  as  from  the  solu- 
ble nitrogen  added  as  manure. 

For  the  produciJou  of  barley,  the  DgiirM  stand  a* 
follows:— 


Ji-'LT  iK  16M.) 


SCrENCE. 


S9 


Wtibsxt 

.  wn*  alinnn  _ 

^■h  iMHk  Hd  phMf  borld  atlil, 
lib  pautK  ptefpburle  Mdd,  uid 
KIMBOi 


DijaMRoT. 


lUfnm*. 
ITjK      - 


Onilalcrtag 


(UI      " 


Til*  nitrogen  of  Uifl  iinmaniir^d  toll  wu  not  bu(- 
flctent  l«  (nlly  *it|>p1y  tUe  n«od»  of  tlio  botlcv:  for 
wbllo  muiiirinf  witb  jiotMh  and  pba*ptioric  add  oiilj 
«nbl«d  ii  Ui  produce  3S%  tnar*  dry  maltur,  mntaln- 
lfl|t  0.M  of  s  gnm  of  nitrogen,  tlit-  idditiuii  of  02  of 
*  gram  of  tolubl*  nltro^ii  eiiabli-d  It  (o  iliow  on 
Imtmm  of  S1%  uf  dry  mtUter,  contalnlus  U.IS  of  a 
■TBiB  of  nitrogen. 

TlifM  facta  admit  of  bill  one  coucltuion;  dx.,  that 
pen  are  abU  to  aatimllau  the  oEirogen  contaiocd  In 
Hie  soil  lunch  more  nailily  thin  li  barley.  The  tact 
thai  tbt  jm-pivti  coiit«liii  much  mors  nitrogen  than 
thfbwky-ptaiitdoet  not  show  that  peaafthould  receive 
nocta  more  nltroKcnoua  manure  than  barley,  but.  on 
the  oontmry,  lliat  they  can  readily  supply  ihemielvea 
wUb  nltrogm,  but  need  to  b«  manured  with  poiaab, 
and  particularly  with  phosphoric  aold.  Barley,  on  the 
othrr  hind,  contain*  llltl*  nllro^n,  partly  brcauic  It 
miDOt  gather  It  reftdlly,  and  theroforc  It  ncedl  an 
artlttelal  tupjily.  In  other  words,  th«  graatar  need 
of  nllrcigeo  on  the  part  of  iho  pea*  corresponds  to  a 
freaier  power  of  obtaining  it. 

It  It,  ifl  ooone,  ur>uf«  to  generally  from  these 
two  expedraenl*.  At  the  samo  timn,  tliclr  results 
corropond  m  oxacUy  with  tli«  teachings  of  ezp«ri- 
mc*    rtganling    tba    most    suitable    itianurtng  (or 

^legaffl«s  and  cefMla  rupectlrrly,  >&d  appear  a  jiHoH 
so  probable,  that  on«  can  hanlly  mold  a  Ktjung  belief 
In  their  general  application.  They  cvrtainly  open  an 
InlwrMtlnf  ami  Itnporunt  Held  for  further  reaearch. 
UUcan  boshown.  that,  in  manuring  any  glTCn  plant, 
we  ou(hl  to  dlfL-oI  OUT  alicnttDn  morn  particularly  to 
Ibiwc  dcmeatj  of  iia  food  nlilcb  it  contains  in  rela- 
UT«ly  miati  quantity  raiber  Ihaii  to  thoM  pneiCDt  bi 
BbDtvdaaee,  wo  shall  have  niodo  a  very  conaliI«r*bl« 
adrance  in  our  knowkxige  of  tlie  theory  of  manures. 
U.  I'.  Abmsut. 
in 


KOCH'S  WORK  UPOS  TIJBKRCUI.OSIS, 
AND  THE  PRESENT  VONDITlOS  OF 
THE  QUESTION. 


TiiK  qaesiloii  of  Iho  cauao  of  that  form  of  dtoMM 
known  as  inbercniotis  la  oim  which  boa  been  the 
•abject  tif  discussion  in  medical  circle*  for  many 
yeara  It  ta  of  eipeelal  liii«re*t  to  tb«  laity,  b(>>raiiiu> 
\m  one  of  lo  form*  it  Includee  tti«  airecllim  so  widely 
knovn  as  coniumplinn  ul  the  Iutik*,  or  pbihUit. 
The  Ideia  of  a  cixila^ioui  nnlure  as  belonging  to  Lliia 
prowas,  i.e.,  to  tuburcnloiU.  wu  firal  broached  In 
modem  llmea  by  Tlllemln,'  a*  the  r«aull  of  a  scrle*  of 

laWnuliHr.    r>rl>,IMa. 


•speriiiieiiU  ii|ion  animals,  conducted  by  bins.  TImm 
Mperlmenta  attracted  very  great  attention  at  the 
line,  and  vcre  inbirqucnily  repoaicd,  wllli  varying 
dcgreaa  of  lucceu  and  failure,  by  nuaieroua  observ- 
•n,  Twenty-ave  yean  before  Tlllemln'*  esperlmenia 
Were  announced,  Klencke  >cltuiBedlo  bare  produced 
luberculiiili  In  anlmali  |rabbltJ>)  l>y  the  iDoculallon 
of  tubercnion*  utatier.  His  retuli*  do  not,  bownver, 
Mem  to  have  received  the  alientlon  which  t]i«yd#- 
servvd ;  and  It  ii  to  TiUeniln  that  is  uiunlly  ascribed 
the  beginning  of  the  llBO  of  ex|>«rlnicnl  which  baa 
rraulitd  In  the  work  which  is  under  consideration 
to-day. 

Among  Ihoae  wlio  have  taken  np  the  queatioii  of 
the  tpoclUc  nature  of  lubercutoal*  in  InocuUlion  cx- 
portmonts,  may  be  espedaJly  mentloneil  Waldenhnrg, 
Klebs,  Cohuheint,  ninkel.  and  Bauiiigarteii.  In- 
b&lation  experimenla.  In  which  the  diMMC  Is  sotiglit 
to  be  commnnlMled  by  forcing  animals  to  Inlmle 
Qnoly  itlTidad  dried  tuberculous  materiala,  have  b««i 
tried  f»ia  and  again  with  u  conSkting  resulta  as 
In  the  preceding  K'rles.  Tboae  who  bare  done  tlie 
moat  noteworthy  work  in  tlila  dlreetlon  are  Sebot- 
lellua,  T*pp«iner,  Welgcrt.  Welcbicilbanm,  aad 
Balofh. 

Focdtug^iperimenls  form  the  third  claoi  by  which 
an  endeavor  to  obtain  evidence  lor  or  agalttUtliC 
spcelllc  nature  of  tuberculosis  lias  boen  niaile.  It  la 
nnnccoHary  to  do  more  than  mention  ibo  name*  of 
a  few  oi  those  who  bare  taken  a  pmm[n«ni  i>art  in 
this  branch  of  the  Inveatlgatlon:  lucb  are  Aufreclit, 
Kkbe,  Bolltnger.  Colin,  Tappelner,  and  I'ouasainl. 

These  namrs.  forming  but  a  aniall  part  of  tb«  cau- 
logue  of  tboae  who  have  been  Inieruied  In  the  study 
of  tuboKulotis,  will  give  aome  Indtcatlon  of  the  vast 
amount  uf  work  ilone,  and  the  liilorest  taken  In  this 
subject. 

After  Vllleraln'a  experiments,  and  eoinddeiil  with 
all  Ihp  work  that  was  called  out  by  Ihcm.  tlie  qiws- 
iloii  of  iIm  nolture  of  Uie  vlrii*  of  tuljercnlosls  was 
eagerly  discussed.  The  Idea  of  a  conlt^iim  ciiwm 
was  firil  suggested  by  Bub),'  who  claimed  to  luve 
observed  mlcro^otganiams  ewutantly  occurring  Inta- 
barculoiu  nodulM ;  those  micro-organisms  being  boUi 
tuicrococci  and  biu-terla.  Tills  idn  was  taken  op  by 
Kleb>.<  nho  claimed  to  have  Isolated  a  mlcroeoocua 
by  culture,  and  to  have  pniducod  tubarculoeis  by  the 
Inoculation  of  this  organism.  Klebs's  expcrlmentt 
were  repeated,  and  wllh  the  same,  or  nearly  the  same, 
succesaful  results,  by  Schnallur,'  Reinitadler.*  and 
Dculschmann.'  The  iicreptaiicc  of  this  moiias  taber- 
CulcMiiim,  as  It  wu  chilled,  as  Ibe  #p«clflc  eause  of  the 
tuberculous  prooesa,  was  notgenerali  however;  and 
tor  various  reaaona  the  work  of  Klebs  aecms  to  be 
nn  trustworthy. 

>  UairrtnehODiivn  un  «rlU>nnig(i],  ne.  Ven  rrataau 
KLnrva.    I^ljiilic.  1S43.    Bd.  I. 

■  LtipfencDiiuii^qna.  mbffaiilovr.  nDd  KhuitiiWnf hi,  im, 

■  Pra^rr  m*^'  vrvrJlAueAft/t.  tSfT.  ?(ea,  sitnd  49- 

•  r.VArr  U^ra^rviraM«  vinwW.    Jrrk. /if  rjp,  fnitJioL,^* 

4rr  CubcrfHiotr,  9U.,  ItSO. 

•  JiroA.  yUr  crp.  /-iMnf..  bd.  it,  1«»l 

•  JITrd.  MMraMtaK,  K«.  I*.  IMl. 
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While  All  IhcM  iBTcatlsatlont  ww«  Boing  on,  and 
tbt  eontradtcUiry  and  conllleiiiic  rMulu  <I«iivi>il  from 
than  wer«  being  giveu  lu  tli«  wurlil,  oltipr  exp«ri- 
tneou  were  being  cooducled,  the  n!*uUa  of  which 
wen  nut  •nnouncftd  t*  the  work  pmgnuseil,  but  won) 
kept  from  publlcalloii  until  tli^y  lud  be«u  vorlflod  In 
the  tn'iH  c'imiilete  iiimiiier  ihai  modem  mcihod* 
would  peiriiill.  TIivm  i-ipvrlmcntJ  were  those  of 
Robert  Kut'h.  comliii^tej  by  him  >l  the  lalionilary  of 
tbn  Gernitn  bo^rd  of  hoallh  in  Berlin,  luid  panned 
with  tiarsniUtInK  ilillii:«iic«  snd  care  for  over  two 
jwre.  Th«  reaulla  wer«  flrst  roade  piiblii;  under  the 
modetl  title  ot  'Tb«  ellotogy  of  lubereuloala.'  at  • 
Beetlng  of  Ibo  Berlin  pbf*lolaiilral  loclety  In  Mrtrch, 
1881.  and  wpro  pnbliaheil  la  Hi*  IttrUner  klini»dt« 
teacAffueArtn,  l!«i,  Mo.  15.  Bla  meihod  of  work  w*a 
aa  followa;  — 

Starling  iriib  the  aunniptlon  that  a  mlcto^rgui- 
litoi  might  bo  al  the  bottom  of  Ibe  dltOMe,  he  car«- 
fullj  *tiarcli«id  for  •oiiie  erldetiM  to  *up|>un  ibis 
theorr  by  mlcroaco]ilc  iimati gallon  of  lur^  nuinben 
of  lubereuloiu  tluuca  from  varioiit  lources.  Ai  a 
r««ull,  he  found,  that  with  faTornbk  lllutnlnniloii  of 
tJia  »peclmnn,  and  good  leiwc*.  11  waa  pouiblu  to  make 
otil  the  almost  constaul  preMOCO,  tu  tiiberculoua  ila- 
m«,  of  a  rod'Hke  orgaDlam  much  mialler  and  Sner 
than  moat  of  IIium  tliat  liod  hitherto  heeti  nbiorved. 
The  oecurranc*  of  tU*  orpuilum  waa  found  to  be  *0 
fraqaent,  and  In  aucb  Mrly  MagH  of  Ibo  diaeaae,  that 
ft  Biupicion  of  lu  nusal  relation  to  ibe  paihologlcal 
proeen  wai  forced  upon  lilm. 

Th«  dltoovery  of  Ibe  cxlit«iic«  of  this  bacterium  waa 
but  the  bei^nalug  of  the  InTwUgaUon,  bowever;  and 
the  nuMl«rIy  lerle*  of  experimcot*  b;  which  he  weiit 
an  la  proT«  tt«  apeclQc  ntetlootblp  mun  bo  road  to 
b«  apprKlalfld. 

Ill  llie  first  plaee,  it  WM  neocauTT  to  isolate  Ibis 
urgaiiiam  from  It*  BimauDdlngi,  and  to  propagate  tt 
bjr  Icaelf ;  that  Is,  to  piodiiCfl  a  '  piif«  eiittnrv.'  Tha 
heat  ni*ana  to  do  Ihli  eould  only  be  a»c«ri«liied  by 
experiment;  and.  after  the  cohicIujiIod  o[  theH  ex- 
periment*, hli  result*  were  thcoe.  Tlie  organism 
was  found  to  flourlah  beat  ot  a  lemp^raturo  of  from 
34°to40°C., — a  much  higher  rnnge  iban  f»  neeoa- 
aary  for  nioit  fiirm»  of  bacieiin.  Tliin  being  ueer- 
l^ued,  It  wai  neceMary  to  And  ««mc  lultiilile  eulturn- 
aoll  upon  which  the  organlno  could  llourlab:  for  ih« 
ordinary  K^lattno  media  would  not  remain  solid  at 
tliii  temptrature.  nere  It  ws*  fmuid  that  the  aenun 
of  tbo  blood  of  sbeop  or  ealUe  wa*  ibe  best  medium 
to  be  employed ;  tor.  by  ospoiure  to  a  oomparatlvoly 
low  tcmponiinre  (05°  C.  |,  tt  would  gradually  lolidlfy, 
until,  al  the  end  of  a  few  hour*  of  sueb  eipoiure,  it 
would  tiecome  a  transparent,  amber-colored  mau  ot 
a  jelly-like  conalatcney.  of  couree  roioalnlng  solid  at 
a  lowor  icmpecittiire  for  any  length  ot  lime.  After 
this  was  doll,*,  then  was  alill  another  [Hwuliarily  of 
thli  organism  lobe  approdalod,  and  (bat  iras  its  alow 
growth.  Up  to  tbii  tinii;,  bacteria  wnra  supposed  to 
eonpltte  the  cycle  Ot  their  eilttencc  In  a  very  short 
Uae,— usually  measured  by  minute*,  ocouionalty 
by  houn.  In  ibis  caie.  however,  there  waa  aome- 
tbiug  entlrvly  different;  aud  It  nan  not  until  after  a 


lafgc  number  of  experlmenia  had  failed,  ibat  it  waa 
niallMd  that  ih«y  were  dpallng  with  an  organinu  R- 
qolrlag  from  a  week  to  ten  day*  for  any  apjireclablc 
Increase  in  Its  numbers  to  occur. 

Elaving  found  out  oil  these  peculiarities,  it  re- 
lualticd  to  study  what  happened  In  the  cullure- 
appantlus,  aa  lime  went  on.  It  wu  found  thai  it 
reiguired  from  Iwo  to  thi*e  week*  for  tucli  a  growth 
to  take  place  upon  the  sulfamic  ot  Ibe  culture- medium; 
tliat  a  portion  could  be  Inniferred  to  anolber  nulri* 
tlve  aoll,  and  a  new  culture  started:  It  waa  tuuad 
Hut  the  growib  occurred  iu  dry,  wbiUab-grsy  acak*. 
Uiai.  under  a  ton'  power  of  Lbe  microKO|>o,  w«roM0B 
to  bo  rather  of  a  sigmoid  form;  and  It  waa  found  that 
when  tliesn  scaloa  war«  traosferrtd  to  olber  soil  and 
broken  up,  each  trapnetit  would  produce  like  scales, 
and  that  Lh[«  inelhod  of  propagation  eould  l^e  kept  up 
formuntluat  a  time.  Inoculation  of  aulmala  of  tarl- 
oui  kind*  with  Tuitnrlal  from  these  eultnrea  at  nay 
and  all  ata^E**  of  their  growtli,  done  under  Um  moat 
rigid  precautions  for  the  exclusiuu  uf  any  Impurlllo, 
or  [HMsibty  i|)«c<lic  mailer,  waa  found  Invariably  tO 
produce  the  dUense  tuberculuals.  The  llHUM  of 
thcao  animals,  when  killed,  preaentad  the  nodular 
appearaiiCHB  peculiar  to  the  disease;  and  In  tfaeso 
nodules  were  alwaya  found  organitma  eiutly  similar 
to  those  which  hod  beeo  injected.  Culturea  of  tbeoe 
orgaiilsni*  sliowad  exactly  the  same  peculiarities  aa 
In  tb<^  Dnt  liistAnce;  and  iuooulal Ions  with  thenauU 
of  tbuae  cultures  produced  the  same  paitiological  ap- 
poaruncea. 

In  otxler  to  prove  Ibal  tliese  organisms  oione  would 
produce  lbe  dlseaae,  Koch  used  other  subatAnces  than 
tobcrcuioai  matter  for  Inoculation;  and  theae  sub- 
alanees  being  provcii  by  microacopic  examlnatloa  to 
contain  no  organisms,  and  being  protected  from  ex- 
ternal coiiCarainaliuti  by  all  known  prvcnutions,  gave 
entirely  negative  results,  and  in  no  coie  was  tubercu- 
loais  produced.  On  tho  other  liand.  In  no  case  waa 
tliere  a  failure  tu  produce  the  dlstiiuM',  wli>^u  materi- 
als coutaiDlng  the  organinn,  or  the  urganiam  it««lf, 
were  employ^  as  the  Inoculating  material. 

Thus  It  will  be  se«ii  that  the  conditions  nooauary 
for  the  e«iablisbmetti  of  a  speclflc  causal  raUiloasblp 
between  a  mlcro.organisra  and  a  given  dlaeaae  wore 
fuiniled  In  tbli  ease,  *o  tar  as  It  waa  possible  for  one 
obanrver  lo  bring  them  abnuL  The  constant  occur- 
rence ot  Ml  (irganlsui  in  tlie  varj'liig  forms  of  lbe  di»- 
ease  iu  aiiiuiats  and  in  man;  lla  isolation  from  the 
tissue*,  and  leprodactlon  by  artificial  means;  its  ln> 
trmlucllon  Into  healthy  aulnialti,  with  the  rscultlng 
Iiaihologlcal  pvocoases  exactly  similar  to  tlie  original 
dl^enac;  lisdiicovery  in  Ibcie Inoculated  anlmala;  and 
It*  ro-liioluloii  and  observation,  —  ail  these  roqulro- 
nionta  Iiare  been  r«]>eBieitly  fulltlled  In  the  <«a* 
of  lbe  baclllua  uf  tuberculosis,  together  with  Ibal 
other  trying  one.  ihat  roatcrlats  proven  to  contain 
no  badtll  Invariably  tall  to  act  In  any  specific  man. 
ner. 

Kot  oonieut  with  the  work  lbi»  aanouncod,  Kooh 
went  on  for  a  year  longer  witli  hU  experiments,  tha 
rosolU  of  which  went  colloctml  in  July  of  laal  year, 
but  hate  only  rvcently  reiicheil  Ajucrican  reader* 
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la  Um  moobiI  TOliune  of  lh«  Gonnui  beallh  ru- 
pocTi.>  In  tlib  anide,  Kodi  i«->nnii*  hi*  iiriitliiAl 
MUMMUMKntent,  uid  gfve*  ike  rvsulu  of  tiittlior  viirk 
In  111*  MOM  dbvotlon,  all  rMched  bjr  ei|)«tini«nU 
eoninetmi  with  Um  mum  preeiKlon  m  the  fim  »- 
ilw.  Tbejr  bur  out  hi*  uaorUnna  lo  ih*  tull,  tmil 
«llh  Um  eicopUon  o(  a  («w  illnlit  cliani^  of  tech- 
Blqae,  anil  a  alodlloatlon  of  Oi«  Btainlni;  invUiiiils 
CMplOTod,  bave  M  btm  lo  no  ebangc  wbnlcver  la 
rei^rd  to  lili  t1«w>  ai  tint  oxprcwcd  moro  ihan  iwo 
IMnaRO. 

Thcae  lira  paper*  lakco  toother  funu  a  moiiuiiieiit 
<lt  •cimllflc  accuracy  and  cara,  and,  rolmr  a»  cubte- 
qtuni  invRtilgatloiu  go,  will  can;  convletlon  lo  Uia 
mbidot  any  ImparUaJ  judgt^  CoiiflrmatorycTldence. 
a*  K^tardi  tlie  occarreoM  of  the  oremiitm  In  qu«a- 
Uon  In  tiiberculmi.i  lotlaiu,  l>aa  been  offered  upon  all 
•U<a,  and  In  onomnpiu  maM.  TIi*  real  avtilrnce, 
liowttTCT,  tha  rapeiiilon  o(  tii«  culture  and  liiocula- 
llon«xperiiii«iU;iisadIydt6cienI.  ThUla,  p«rfaap«, 
not  lo  be  wondend  nt.  bcciuio  tb«  appuntus  nccc*- 
•ai7  li  M  extontlvc^  tbo  training  *o  lavani,  and  tbo 
nptitndt  for  tbe  work  lo  rar«.  In  addition  to  all  iliii, 
tll«  Um«  napwiaty  (or  tb«  eiperimi^riti  Is  «o  s'titt, 
tbat  the  clutie«i  are  Out  they  octm  will  be  mpratcd 
lo  ibdr  (all  extent.  aiUwugli  It  la  only  by  riicIi  tlior- 
«nch  and  exliautllvo  InvMilgatton  that  prc^reai  lu 
tlib  bnacb  of  Kisniiflc  m«dlelne  can  be  expected. 

Some  law  obtervcn  lure  pretended  to  npiet  the  con- 
clu*loni  of  Koch  upon  iba  ba*ia  of  eitrnniely  unMlle- 
tKlofyaodlucumpleieobierTUtoDj.  Splaaof Viciiux 
la,  or  mu,  a  prominent  champion  of  thla  ctaaa,  Hla 
book  wa*  announced  with  a  flniiriab  a*  being  In- 
tended luoverluni,  and  a*  actually  nccom|iTiihin^  th« 
deaUncticHi  of.  all  Kocb'*  tbeorie*.  Upon  iu  pnb- 
Ucation.  It  waa  found  to  bs  nothing  but  a  erltlclun 
of  mnilioli  that  Koch  blmaalf  aclmowloilead  to  b« 
laulty,  anil  a  few  obM>miion*  npon  tlie  occiirrence 
of  tbe  baciiluf.  but  with  an  entire  nbaence  □(  any 
ratture,  or  propcriy  CMidactcd  Inoculation,  eipcri- 
mnta  wbaurvr:  In  all  recpocta  being  ao  tar  below 
Ike  work  It  waa  neanl  to  critlctie,  tbaC  it  waa  with 
pain  and  tuoriificailon  thai  we  heard  It  nicnllonod 
on  Um  aome  plane.  In  the  annual  aildrua  I"  tbo 
Haaaaeliueelta  roedicaJ  aorleiy  of  thli  year.  Tlila, 
boweeer,  aecnu  lo  be  the  limit  of  any  noteworthy 
eb)wiiona  In  Ennipc:  in  tbU  Miuntry  It  la  dUtercnt, 
a  nitmbor  of  genilnoion  harlnBcanaidered  themaeivc* 
aatboriaed  to  apeak  In  oppoaltiou  to  Koch'a  views 
afion  ibc  ground  of  penonal  obiervatifrna.  For  the 
Boat  p«tt.  I)0we*er,  (betr  prelenilon*  are  too  weak 
lo  r«eei«e  anloiu  notice:  a«,  tor  eiantpln,  Scbmldt'a 
cry  of  'fat  eryatala;' Qr^g'a.of 'Dbrlne  ttlamenta;' 
Cutter'),  of  'Mycoderma  aceil;'  or  Fonnad'a,  of 
'narrow  lymph -apacoa.'  11  U,  perbapi.  hardly  fair 
lo  apeak  of  Formad'a  deplonble  falium  lo  malnUln 
bit  oppoeltlon  to  Kocb  by  any  r«a*i>nabla  argument* 
attbo  laat  annnsi  aeaalon  of  the  AroHriean  medical 
aeaoclaiion.  Tfarougb  iinpertecl  couniel,  the  gentle- 
man  wu  Induced  to  cmoo  before  the  inooitng,  and 
after  announcing  far  and  wide  bia  Intanllon  to  give 
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rexulta  Uiai  would  dnwroy  the  Latt  veeiige  of  alrongUi 
to  Koch**  natvrliun  In  rucanl  la  the  apeHlte  nature 
of  the  bacillua  of  tubercujoalt,  initeed  of  doing  lUa, 
pmocedtd  to  read  a  rtprlni  of  an  attlcl*  publlabod  by 
him  laat  fall,  announcing  tliai  hli  resulu  would  be 
pabllalied  In  the  near  future.  Tlil*.  in  the  pr«*ent 
condltioD  of  all  quesUocia  relating  to  micn)>«isan- 
isnis  in  thii  country,  leemi  lo  be  almoal  InexeuaableL 
Th**i'  n-iulu  ban  been  promlaed  for  moBtha,  and 
at  Iho  Urae  ot  wrIiiiiK  have  not  yet  appeared.  It 
aeetna  a*  If  It  were  the  bouuden  daty  of  all  thoee 
botieetly  Inta reeled  In  the  advancsmeni  of  »cientlflc 
knowlcdse  to  talk  and  pnbllah  lea*,  and  to  work 
morn.  What  ia  needed  la  Uie  piihllcatlon  ot  the  rwaulta 
of  work  cnratuily  and  cunsctHotiotuiy  performed,  to- 
gether B'illi  tlte  exact  detalli  of  every  itep  In  every 
process  by  which  tbom  retalta  were  reached.  In 
addition  lo  ihli,  w(>  have  a  rigbl  (o  dmiand  that  all 
work  ot  Ibis  kind  abail  l>e  clone  liy  trained  ol>*ervert, 
in  the  pretence  of  othen  equally  wvU  qualtlieil  tor 
tbo  obaervation.  — nut  vitli  and  by  half-trained 
■tudenta,  —  and  that  UiC  very  l>eiit  ap|iliancai>  of 
modem  rceeareh  tball  be  employed  In  each  and  every 
obterratloa  made.  In  tliit  way,  and  In  thta  way 
only,  can  reliance  be  placed  upon  otHervatiOfli  re- 
cofded  In  work  on  mlcro-orRantama ;  and  It  la  the 
abeenoe  of  work  ot  thlt  klmt  which  givut  to  very 
little  force  to  the  oppoiwnla  of  the  ipeciBc  nature  of 
the  baclllu*  of  tuberculosis.  At  the  tiune  time.  It  I* 
the  praaonca  of  tUa  vary  accuracy  of  die  detailed  ac- 
count of  every  step  In  the  pioceae  by  which  tb«  reaiilta 
were  nracbed,  and  of  the  eompluteness  of  tlie  ex- 
jKrlmenia  and  control  ciperlineni*,  that  give*  tlie 
convlndnu  power  to  Koch'a  work.  Nothing  tbatcan 
be  for  an  iuaiani  conpated  with  It  for  siiopliciiy  and 
direeluea*  ot  alatcraent,  or  completeneaa  of  detail,  hat 
yet  been  brought  forward  by  hi*  opponent*.  Until 
that  la  done,  and  It  does  not  Inolt  pmbabie  at  the 
prMeiit  writing,  hit  work  mu.ii  be  accei>t«d  as  oon- 
eiuslre;  and  measure*  vhould  be  token  lo  control 
to  tome  oxinnt  the  wldo-apr*ad  destruction  of  thU 
disease,  as  It  is  moat  certainly  within  our  power 
lo  do. 

Koch's  own  work  upon  the  subject  of  tuberculoala 
ha*  b««D  tuipaoded  for  a  year,  owing  to  hi*  abaenee 
In  the  eaat  with  the  Oemian  cholera  commlaioB, 
with  which  he  haa  lately  niiunied.  Wbcibur  be 
himself  will  take  it  np  again  ii  to  be  doubled;  for 
hi*  faciiltio*  for  work  are  unbounded,  and  bis  natural 
Impulae  will,  ot  course,  be  to  open  up  untrodden 
patha  ot  reaearcb. 


TUE  GREENWICU  OBSERVATORY. 

Tub  board  of  rlaitors  of  tliit  Inatltnllon  held  lu 
annual  aetsloo  on  Saturday.  June  U.  and  heard  the 
report  ot  tbo  aalronomer  royal  on  the  work  ot  tlie 
observatory  during  the  twolve-nionth  ended  Uay  80. 
Ot  thli,  Hr.  Christie  says,  "  It  hM  gone  on  ateadlly 
in  the  tame  lines  a*  in  fortn«r  year*,  with  aacfa  aanall 
exisnaion*  In  certain  directions  as  could  be  made 
without  infringing  tlie  long-oitnbliihod  principle  thai 
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All  otM^rrKtioiH  ar*  u>  be  r«dui^  adiI  publUbvcl 
wlilwitc  <l«lty." 

Tb«  fiinaunoRUil  iDtrtrument,  tba  trruialt  circle, 
hai  been  kept  wrll  ai  nork  on  the  rcgiilur  obsurva- 
UniiR  ut  iho  fcUQ,  Ibu  nioun,  tlia  pUrivIa  aiiil  futida- 
ntantal  •Mt»,  logclber  wUb  other  nun,  which.  In  Ibu 
MBiwl  CKUlogne  for  1S83,  nutiibvr  l.&U.  Tli«  Uiul 
number  of  traii»IU  obMrv«il  w*h  S,3n,  and  of  circle 
tibiirrvatloiifi,  a.wa,  — »  Iwger  nurabor  of  nirridlwi 
ob^orvatioiii  tbjui  ukurI.  Biit  what  U  of  niaro  In- 
l«r«at,  Ui«  reduMlnn*  of  Uhsio  ob»«rvationR  »re  m«in- 
laiiKul  In  a  uLals  iif  fiirwanliiess  unknown  tn  natlunal 
obioriatoriM  p>nurally.  ThccompiiMllons  nn  certain 
R(«gas  of  the  ruducLloiu  of  the  marldlan-vork  vera 
reported  to  be  wnll  advAiiced  on  all  obsorvatlont  Lip  la 
the  Riltldln  of  Miiy,  19^  It  l«  worthy  of  note  ti«n>, 
that  Iho  niMii  ciirrectinn  of  the  "  Xauiicnl  nJtniuiac ' 
piiiltlons  of  tlic  mcioi)  In  ilghl  anciinlon  I>im<  out 
to  I*  no  Inrsot  ihan  — 1>.03  for  llie  ye»r  1»<-1,  TbU 
iiitcro»tin||  coticurdnnt^i!  of  theory  and  ohurvaUun  is 
du«  to  the  itdopiioii  in  tlic  *  Nauiitnl  «tninn!ic "  of 
PnrftMor  N«wcomb'»  corrncllon*  to  the  '  Tabic*  do 
In  lune'  of  lUimcn.  which  an  tho  Mni«  U  tiutta 
employed  In  the  run  at  met  Ion  of  the  'Ameriian 
•phcawris.' 

The  obsvrvalloii*  with  tho  altaiimulb  have  been 
ratilcte'I  lo  ihn  period  fitiw  th«  la«t  qnarttr  of  the 
moon  to  the  Um  quarter  in  each  lunation;  II  bcluK 
cxiniidnr*^],  that,  from  Ibe  Drat  quarter  (u  the  last,  th« 
obai-rvatlon*  of  the  moon  on  tho  meridian  will  be 
obtained  in  snlilclcnt  abundiiTii'i'.  The  attronomer 
royal  regards  [l  as  erideure  of  tlii-  ^rvat  value  of  the 
allajimntb,  that,  during  the  former  period,  nineteen 
obflervations  of  tht-  moon  w«m  locnrail  with  It  at 
times  when  ibi>  irioon'a  merldlan-paeoage  took  plAce 
within  tbri'u  houri  of  the  nun,  and  when  obeervation 
wlib  U\v  Iniiisit  elrcle  was  Ihua  impracticable. 

With  Uic  eqiialorltlly  mounted  refracting  telo- 
■crilML'a.  only  (In-  utiial  olinnrvatlone  wore  condnclad; 
but.  with  tlieaiwctnisci^pe,  tmuIu  of  much  Importlinae 
ami  Inlercet  were  reached.  "'  For  Iba  determinnilim 
of  motionn  of  (tar*  In  Iho  line  of  ulifht,  four  hundred 
and  twelve  meunre*  haie  been  made  of  the  dls- 
placemnnt  of  tlie  fllne  lu  tbe  niwetra  of  forty-eight 
elsra,  ninety-one  meuntea  of  the  b  lines  In  nineteen 
(tiin,  mid  two  mcvure*  ut  tlio  D  line*  In  one  ««■, 
bcalile*  meaiiirt-)!  of  tb'  dloplftcementa  of  the  h  and 
fllurn  In  Ihu  ipeclra  of  the  eaut  mid  wetL  limbs  of 
Jnplier,  and  in  ijie  rpectrn  of  Venui  and  Uare,  , .  , 
Soniu  jireliminary  meoiureii  Iiavc  alio  been  made  el 
tbe  P  linn  In  ilie  »p«ciniro  of  the  Orion  ncbalo. 
Tlie  pnijiresiive  rhange  lu  tho  luullon  of  Slrlus  from 
receHiou  lu  approach,  allnded  U>  in  the  Inst  two  re- 
port*, it  futly  cnnDinied  by  niuneroni  observatlona 
■Inee  lait  antiimn,  and  a  clLanRc  of  the  same  chnme- 
ter  la  ttidlcaled  In  the  i:a*v  of  Procyon." 

Wllb  regard  to  solar  photography.  uuUertakeii  with 
Uw  view  lo  determine  the  nraount  of  tpolled  itrva,  it 
il  Intcreatiuf:  to  note  that  the  heliograph,  which  up  lo 
Uw  preaenl  time  hua  given  plciurei  of  four  Inohea 
diameter  only,  ha*  been  modified  so  a*  to  uke  elgibl* 
Uieli  piciiirea,  an  waa  ciigeeitcd  two  ycara  ago  bj  the 
»hu^p1iy*lca  cunimlite«.    The  photograpfat  taken  In 


India  under  the  aiuplce*  of  the  aanie  committee  are 
now  Mni  to  Grecnslch  tor  rvductlon.  ihtu  resulting 
In  a  Min«!d«rable  Increase  In  the  number  of  dnya  for 
which  photographs  are  uvallable.  Id  1883,  for  ex- 
ample, pbotograplis  on  813  days  at  Greenwich  are 
■upplcmonted  by  thoM  on  ISA  dayi  of  India,  giilng 
a  total  of  S4a  In  iuSS,  to  201  days  at  Greenwich 
were  added  142  India,  thus  leavinK  only  22  day* 
wllliout  photographs  in  the  entire  year.  In  ih« 
photograpliic  branch  of  the  observatory -work  there 
ha«  been  much  pit^Miin*  "durinK  the  tong-contlnncl 
maximum  of  aiin-«pol4.  (lie  wflrb  of  measuring  the 
photographs  havUi);  been  somewhat  further  Increaaed 
by  [lie  Mlopllon  of  1argo<*CA]o  pliotograjiha  of  Ihe 
lun." 

Theaequisiiion  of  the  Lataell  equatorial,  and  the 
use*  to  which  the  astronoitivr  royal  piupoeed  putting 
It,  wore  mnnlloncil  in  tbe  report  of  the  previous  ycetr, 
A  new  dome  (or  thU  toleecopo.  thirty  feet  in  diameter, 
and  covered  with  papier-mncAc  on  a  framework  of 
iron,  was  completed  by  the  Heasra.  T.  Cooke  A  Sont 
of  York  In  Uarehlast;  and  the  building  li  now  about 
complete  In  nil  It*  details.  The  Instnunent  Itself  lias 
been  generally  cleaned  and  rapalmd.  The  mirror  I* 
In  very  good  condition  a«  regards  polish,  and  the 
definition  on  star*  is  satisfactotj. 

The  ma^nnilc  and  raeteorologlealobaervBtions  bare 
been  continued  with  the  tame  regularity  as  In  pr«- 
vtoiu  years.  Tbe  niejin  temperature  of  IriH.*!  was 
iSfi-H,  bclngOo.4  lower  than  the  average.  Tlie  liighMt 
air-lcmpenilurewasSl^'.l.on  Aug.31;  andlbeloweal, 
SOO.e.  on  March  34.  The  mean  dally  motion  of  the 
air  during  (lie  year  was  Sl'l  miles,  which  is  12  miles 
more  than  tho  average.  The  number  of  hour*  of 
briKht  suniiiinn  during  l>^  wus  t,241,  iKlng  about 
30  hours  nbi.ive  the  averag<'  of  Ihn  six  preceding 
years.  Mr.  Christie  Informs  tis  that  no  definite  con- 
nccllon  was  noticed  between  magnetic  or  electric 
disturbance*  nnd  tho  phenomena  of  the  remarkable 
aiuiaeia  of  tlie  past  winier. 


THE   VmTBD-STATES  OEOLOGICAL 

sunvur. 

Annual  rtportu  of  iht  Unktrl-StalM  gtoloaicat  lurttjl 
lo  iMe  Kcrtlarii  n/lir  atltrwr,  U.,  iii.  J.  W.  Tow- 
KLL,  director.  Wnshintclon,  Goeemmtnt,  1$82- 
8.1.  &5-f988p..S3fijT.,U2p1.;18+aaip.,l>ef!g., 
35 +  32  pi.     8=. 

It  hai  oftcD  been  remarked  that  the  protilems 
of  gcolog}'  lire  ex])resse(l  in  far  simpler  terms 
in  Americft  thnn  in  Kiirotic,  the  birthplace  of 
the  sdcnw.  It  is  hiirtl  to  saj*  whether  it  would 
hftvo  liocn  better  for  geolog^v  if  It  bad  l>e«D 
bom  in  a  l<-s8  ndvi^rse  environment.  Perhaps 
it  uiipht  linvc  developed  more  rapidly,  but  proli- 
ably  not  so  healthily,  rorh.ip*  the  vtry  difB- 
oullies  of  the  problems  of  geolo^*  in  Kiirope  — 
tbfi  confiiots  of  the  aoboola  through  which  the 
young  scleooe  passed  —  have  tended  to  invig- 
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nniU  its  lift!.  However  this  losj-  b«,  Iberc 
•nn  br  no  doubt,  tlint,  this  stage  of  pu]>Slag« 
pftsacil.  it  was  well  that  a  new  am)  lai^rr  fivl<l 
waa  opened  bere  on  Ibis  conlioent.  nlicn!  it» 
M-tirity  might  be  more  prodnctirv,  «tu)  itx 
growth  more  steady.  On  tlic  Xonh-AiDcricnn 
continent,  and  t-Hfwnally  in  tlin  L'nitml  Slates, 
it  wouh)  •ceni  ibat  each  sepnrnic  grologirat 
problem  is  ■tated  in  tbe  <-k-ttrest  way.  In  6lra- 
Ugrajiby,  where  shall  we  flud  n  sei\e»  so  eon- 
tinuotiB  and  romplete  aa  in  the  region  or  the 
Wahantch  MouDtaina?  Inmouutaia  alruclure, 
where  nre  ihe  estreine  types  bo  jierfeclli'  ex- 
pressed BB  in  ihe  .V|>j>u!a(:liiiiii  uii  the  unv  Imnd, 
and  tbe  bn^in  riin|{t-s  on  ihe  other?  In  Innd- 
sculpture.  where  atv  there  examples  »o  simple 
and  graud  na  In  the  plnte.iii  region?  Or  Ihe 
obMtire  pbeiionit-iiA  of  tbe  glncinl  epoch,  wlicno 
nay  we  do|ic  to  find  an  explnoation,  IT  not  in 
eoMtcni  United  state*?  In  tbe  still  more  ob- 
scnn-  problems  of  chemical  geologji  ntoli  as 
thv  genesea  of  oiv-dc|)OBiu,  — problems  which 
havo  hitherto  bnffied  the  otntoat  efl'orU  of  acj- 
ence.  —  what  Beld  so  promisiiiK  a*  the  Ameri- 
can Cordilleras,  where  tlie  )>rocf!U  ia  «itll  going 
on  under  our  e\ea?  Kinatly,  in  pnleonlologj', 
where  ore  there  tieldit  richer  Uian  tlw  paleozoic 
twain  of  the  ea&t,  and  the  irontlerful  creUceods 
ud  tfrtiftfy  deposita  of  the  west? 

These  refleOioDs  have  been  8agge8le<l  by 
nading  ihu  two  btilky  votumea  before  ua. 
Tliere  CMi  be  no  doubt  that  Uie  estsbllslimcnt 
of  the  U.S.  geological  Bun,'ey  i.i  an  u|iocb  not 
only  In  the  geology'  of  this  country,  but  in  tlic 
fldence  of  geology'  itwif.  Kzccllent  work  hns 
been  doiif  hefun;  bj'  indivitlunt  rflbrt.  bj'  slate 
aan-eyn.  and  by  siineys  tinderlakcn  by  the  war 
and  interior  di-pArtmenta  :  but  never  before  has 
the  work  been  organized  in  a  manner  belltling 
so  noble  a  field.  The  volumes  before  iia  nre  a 
proof  of  Uui  excellence  of  the  work  being  done  : 
they  consist  of  full  nb&traetft  of  a  seriea  of 
moaograjihs,  roost  of  which  are  wt  nuptib- 
Usfaed.  A  simple  enumctstion  of  thcae  is  :<iil)i- 
denl  to  ftliow  lhi'lrgrenlim|)ortnnci-.  They  are 
Dutt<>u*a  *  Pliynicnl  hialory  of  the  (irnnd  Cafion 
rict.'  Gillfrt's  '  IIi*tor>-  of  Lake  Boiinc- 

!k,'  Itussell's  'History  of  Lake  l.!diontan.' 
Hagiic'a  'Oeologx*  of  Kureka  disirlcl.*  ivm- 
roons's  '  ecology  of  Leadville  district.'  Beck- 
w'a  -Geology  of  C'onistock  lode.*  Irinng's 
•  Coppei^ bearing  rocta  of  Lake  Superior,'  and 
fhamberlin's  'Terminal  moraine  of  tlie  sec- 
ond  glseia]  epoch.'  It  la  mldent  ihnl  only 
Uie  moat  rupid  review  of  these  memoira  is  |ios- 
slblc  here. 

The  geologj-  of  the  jilntean  region,  through 
the  Isbots  of  Powell  and  IJnllon,  is  so  well 


known  that  only  a  brief  recapitalation  of  its 
wonderflil  hiatory  Is  iiecessarj.  Tills  region, 
now  tlie  higbcat  in  general  clerallou  of  tbe 
continent,  was  a  veu-botlom,  conllnuonaly  or 
neiirly  so,  from  early  carboniferous  to  tbe  end 
of  the  cretaceous,  and  received,  durir^  tlils 
time,  conformable  M'diincnts  twelve  thouaand 
lo  fiOeen  Ibooaand  feet  thick :  this  indicates, 
of  course,  a  subsidence  to  the  same  extent. 
At  the  end  of  the  crelsceous  it  bcgsn  to  rise, 
passing  successively  ihrcnigli  bi ack is h- water, 
fresh-wntcr,  hind,  and  high-pialeaii  eonditiona 
to  the  pn'sent  time,  the  exUrenie  elevation  be- 
ing not  less  than  eighteen  thousand  to  twenty 
thousand  feet.  Accompanying  this  elevation, 
and  as  its  effect,  there  has  been  a  general  ero- 
sion by  which  IVoin  six  thousand  to  eleven 
thousand  feet  thickness  of  strata  have  Iwen 
rcmo\-cd  over  the  whole  area,  leaving  the  pis- 
tenu  still  from  seven  thousand  to  eight  titou- 
sand  feet  high :  and  laally,  into  this  plateau, 
a  cafion-outllng  trom  three  thousand  to  six 
tlioussnd  feet  deep.  The  general  erosion  has 
g^ven  rise  ta  a  series  of  ellll^  tram  a  thou- 
sand to  two  thouaniiil  feel  high,  and  extending 
for  hundreds  of  miles;  while  tJic  elevation, 
especially  in  its  later  suges,  has  brolccn  the 
cirth-criist  into  ]>arallcl  oblong  blocks  fhim 
twenty  lo  thirty  miles  wide  and  a  hundred 
or  more  miles  long,  which,  by  settling  un- 
equally, have  produce*!  vertical  dlsplacomeots 
of  a  tliousaud  to  six  thousand  feet.  I'lieflo 
displacemenls.  having  occurred  in  compara- 
tively re<!eni  times,  have  not  yet  been  obliter- 
ated by  eruoiun.  .ind  therefore  still  exist  as 
cliif*.  Thus,  besides  Ihn  cast  and  west  cro- 
sion-elilTs.  there  arc  also  north  and  sotitii 
displacnment-clilfs:  these  latter  pas*  br  In- 
sensible gradations  into  monoclinal  bencia  of 
the  slralji.  As  soon  as  the  region  bccsuns 
land,  of  course  a  rivor-Byslem  was  cstnb* 
liahed.  As  the  region  rose,  the  rivers  cut 
down  pari  jpaasu.  and  thus  maintained  their 
positions.  The  Granil  (aflon  itaelf,  into 
which  the  tribuloriea  drain,  is  in  the  axis 
of  tbe  elevation.  I'hus  it  luia  come  lo  pass 
tbnt  the  riveni  nm  against  tbti  inclination 
of  the  stratJi,  cutting  ilecper  as  the  strata 
rise,  southward.  This  remarkable  per*i«tenoe 
of  river-beds,  in  spite  of  great  orographic 
changes,  was  Urst  pointed  out  by  Powell. 

The  time  when  IhcBC  ditferent  events  oo* 
ciirred  baa  been  accurately  determined  by 
Dutton.  lu  eocene  limes,  nearly  tbe  whole 
plateau  region  was  covered  by  the  waters  of  ■ 
vast  lake,  in  which  many  thousand  feet  of  strata 
were  de|K>sitwl,  —  th(;  mune  which  yielded  snch 
IreaturcH  of  mammalian  remnins  to  Marsh  and 
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Cope.  At  tbe  end  or  the  coociic,  Uii«  lake 
vos  drained  bv  elevation,  tli«  present  rircr- 
avstem  tros  e«tabi;«li<j(l.  aiiil  Um^  gcii«ral  ero«ion 
ooniineniMd.  It  is  [irotMil>l<\  lliaC,  during  tbe 
miooGiic,  Uic  diinatu  was  moist,  the  rain  ex- 
cessive, and  the  general  erosion  very  great. 
Moat  of  tbe  general  erosion  was  done  during 
this  time.  During  tbe  pliocene  the  elevntioo 
wiu  greatlj  ioereaaed,  tbe  olimate  becWDedry, 


cttrininh'  in  this  Capt.  Dtittoit  eiccla.  We 
would  t'tprnally  draw  atit'ulion  to  his  really 
magnilicenl  descfiptioH  of  tbe  towow  of  Vermil- 
ion ClilTs  (|i.  KO).  of  the  temple*  and  towers  of 
Vir»cn  Kivcr  (p.  ^),  »nd  his  ride  on  Kaibab 
pintcnu  lo  Urnnit  Canon  (p.  13C). 

It  is  needless  to  say  that  the  memoir  is  illus- 
trated in  a  manner  worthy  of  the  eubJecU 

It  Is  already  welt  IinowD,  tlirougb  the  previous 


and,  while  a  moderate  general  eroxion  eon- 
tlnued.  tiic  stream ■<!Uttio|i  lie<-ame  cxeeit^irc. 
The  up|>er.  outer,  and  grciiter  pnrt  of  the  Orand 
Canon  wn*  niiidu  at  till*  time  (•ee  the  nocom- 
panyiDg  llgiire).  Toward  the  end  of  tbe  ]>lio- 
ecu*,  tbing*  settled  for  a  while ;  ttie  streams 
reached  a  bmse-lcvcl,  and  cut  no  deeper  for  a 
longtime.  At  the  beginning orLheqnntemary, 
a  somewhat  rapid  risii^  again  began,  and  has 
continued  lo  the  present  time.  'Iliis  l.t«l  ri^ng 
inauguiated  the  eutting  of  the  inner  i-niioa. 
The  oompanitively  rapid  rising  of  tbe  pliorone 
and  i|uaternnry  times  ]>roduood  tlic  norlb  and 
south  faulu,  and,  in  oinncctioD  with  thorn. 
igDOOii.4  outbursts  on  a  grand  seale. 

Althougti  the  autlior  does  not,  we  would 
correlate  this  last  elevation  and  its  outbursts 
with. the  elevation  and  lavs-flows  which  to<A 
place  in  California  at  tbe  beginning  of  the 
quaternary,  and  the  inner  caflou  of  tlie  Colo- 
rado with  the  deep  caAouB  of  the  present  river- 
syateras  of  that  atale.  In  middle  Califuinia 
the  pliooeue  rivers  were  displaeed  by  the  lara- 
flows,  and  therefore  bad  to  cut  new  be<l«. 
Tbeae  were  cut  niuch  deeper  than  tli>'  old, 
becauhe  tlie  country  wn«  grrntiv  elev.ticd  at 
that  time.  Rut  in  southern  O^ilifornia  the 
countty  waa  elevated,  but  titc  rivers  were  not 
displaced :  therefore,  lilce  the  Colorado,  they 
cut  in  the  same  place,  but  deeper:  and  rem- 
nanU  of  the  old  beds  are  now  found  on  the 
Ranks  of  the  present  grSods. 

Capt.  Diitton  baa  sometimes  be«n  eriliclaed 
for  a  style  unbeoomlDg  a  sclontlllc  treatise. 
We  do  not  agree  with  these  orillea.  Nothing 
short  of  vivid  word-painting  can  give  any 
adequate  idea  of  tiie   [icculiar  scenery:  and 


labors  of  Gilbert  and  King,  that  In  quuleniary 
times  tlio  basin  n'gion  was  largely  occupied 
by  two  great  lalces.  separated  by  tiie  Kasl 
iinmboUIt  Itange.  Tbe  one  occupying  Utah 
basin,  of  which  Great  Salt  Lake.  I'Ub.  llenr, 
and  Sevier  Lakes  lire  the  residues,  was  named 
by  Gilbert.  Lake  Bonneville  :  while  that  occii- 
pying  Nevada  basin,  and  of  whJc-b  Pyramid. 
Winnemucoa,  Caraon,  Humboldt,  and  Walker 
Lakes  are  the  realdiiea,  was  namml  by  Air. 
King.  Lake  Lahoiitan.  Th(.-<.'Oni]ilt-te  study  of 
UiCmC  lakes  has  been  umlertidten  by  Mr.  Gi!l>cn 
and  Mr.  Itusscll.  The  grent  im[>riitnnce  of  ttiis 
investigation  lies  in  the  fact  tliat  lakes  without 
otitlcts  are  the  clearest  indientore  of  changing 
dimate.  Wc  can  only  touch  lightly  the  most 
important  rcsulu,  referring  the  reftder  to  the 
memoir  for  the  proofs. 

According  to  King.  In  early  pliocene  a  great 
lake,  which  he  calls  Lake  Sho^one,  covered 
nearly  tln^  wliole  basio  region.  This  lake  seems 
to  have  dried  away  almost  completely  by  the 
end  of  tbe  pliocene.  AttliiapointGilberttnkea 
up  (be  history  of  ths  region.  At  tbe  end  of  tbe 
pliocene,  Utah  basin  bad  a  dry  climate  and  a 
small  residuary  lake,  as  at  present.  During  tbo 
quaternary,  the  lake  rose  until  it  reached  a  lo\'el 
nine  hundred  feet  above  Uie  invsent,  but  did 
not  And  an  outlet.  Then  It  dried  away  grad- 
ually and  probably  completely,  and  Its  residual 
salt  was  buried  bencatli  One  day,  or  '  playa 
de|M3!ta  '  of  Mr.  Russell.  This  was  followed 
by  a  second  rising,  which  reached  still  higher, 
and  iJie  lake  fonnd  an  oallet  into  Uie  Snake 
Itivcr.  'ITic  lake  was  Ihcrcfor*'  fh^b.  Tl»o 
outlet  stream  cut  its  way  down  Uirec  hundred 
fbetormore,  until,  finding  a  bard  limestone,  the 
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lalc«  alood  at  tbo  six  bundred  fool  lere)  s  lo(i>; 
time,  maliliig  a  ven'  distinct  terrace  <  I'rovo 
terrace).  Theab.v  cliange  orcUmnte  it  loitlila 
otillrt,  imd  dried  away  toils  present  condition. 
Mr.  Gilbert  corrtlaiM  l)icit«  oliauges  wilta  the 
Rftt  gliusiid,  tint  inlcr-glaciti!.  llie  second  gla> 
cinl,  .ind  llio  iiosUglacinl  jxTiwis.  OHiot  vcr.v 
iiii|iorl»nt  Acts  brouglit  out  hy  Mr.  Gillicrt  nni 
tlio^e  connected  vrith  rec«Qt  orographic  move- 
nionte.  The  Boor  of  Utsh  boein  has  TiM.-entIv 
moved,  and  is  probably  sltll  moving.  Tito 
moTenient  is  iiiK^qual.  The  floor  is  uiarpiitg. 
The  great  fault  on  the  west  side  of  th«  Wah- 
saich  baa  recently  Alipjwd.  and  will  probably 
agaln  slip.  The  Wabsatdi  Itauge  has  grown 
very  reoently,  and  \a  probably  still  growing. 
Sach  alEpa  produuo  eurlhijuakes.  The  great 
Inyo  cartlitiuitke  of  l)ST2  was  prodiicud  liy  a 
slipping  of  the  grunt  fanll  on  the  <!tist  side 
of  the  SierrA,  as  was  linl  poiiilcd  out  by 
LeConto.' 

Ur.  ICuesell's  sttidies  of  Lake  I^liontan  en- 
tirely conlirm  tb«  conclnstons  of  Mr.  (iilbert 
09  toclimatic changes.  This  lakenlso  increased 
from  mere  residues  to  a  level  of  five  hundred 
feel  above  Pyramid  Lake.  Its  shells  show  thai 
it  wai  at  this  lime  fresU :  tlicu  it  dricrd  away 
completely,  burying  Its  salts,  if  auy.  beneath 
playa  deposit*.  Th«n  it  rowi  agnin  to  the  live 
hundred  and  thirty  foot  level  (il  w:i«  then  also 
fresh)  ;  it  again  dried  away  to  the  present 
residues.  Its  Icrr.ices  are  traceable  nil  around  : 
it  never  found  an  outlet. 

Mr.  RiiHSL-11  continues  the  observations,  com- 
menced by  King,  ou  ihc  remarkable  dejtoails  of 
this  nneieiit  lake.  He  divides  these  deposita 
int"  three  kinds,  which  were  made  at  dillerent 
atngt^s  of  the  lake.  In  its  first  great  i-ine.  It 
deposited  a  hard,  smooth,  incnmting  lirao  ctir* 
bonatc  (lithoid  depoitit).  At  Ibe  one  hundred 
foot  level  and  downwanis,  it  depo»ib-d  what 
Mr.  King  calls  thinoUto.  anil  which  licregardw 
as  a  pseudomorph  after  gaylussite.  In  Ihc 
last  and  greatest  rise,  il  dej)osil«'d  the  dindritic 
tufa.  Mr.  KuB6«il  cnlU  atU'nlion  to  the  fact, 
thai,  if  thinolile  be  a  pseudouiorph  after  gay- 
liusite,  it  is  difHcult  to  underi^tand  what  be- 
came of  the  enormous  ijuanLity  of  soda ;  for 
the  lake  never  found  an  outlet.  This  problem 
is  yet  unsolved. 

It  Ibh-i-ii,  thun.thut  I^ake  Labonlan.iiki!  Lidce 
lionneville.  kIiuws  Ino  wet  periods  iie|)iinil<i|  by 
a  dry  prriod,  and  probably  two  glacial  pi'dods 
separated  by  an  intcrglacial  [><;riod.  Evi- 
denoes  of  r«ocnt  orographic  movcmonU  an 
noted  hero  also.  .Nearly  all  the  basin  ranges 
ai«  formed  by  tbo  tilling  of  long  north  and  south 
>  4iiMr.  >an.  m.,  mI.  iiI.  p.  lOI,  Ittl. 


crust-blocks,  each  block  being  di-opped  on  one 
Bide,  and  lifted  on  Ibe  other.  The  faulla  thus 
produced  have  been  sllp|>ed  very  recL'nlly.  and 
are  probably  still  slipping;.  The  mountains  arc 
ft  till  growing. 

The  threi-  memiiir*  —  of  Kmmoux  on  tlic 
geology  of  Leiidvillc.  of  Iteckcr  on  th'^  Com* 
otoek  loile,  and  of  Irving  ou  tlie  oopper- 
bearing  rocks  of  Lake  Superior  —  all  throw 
light  on  llic  genesis  of  orc-ilo(KMit9. 

I  n  Mr.  Kmmous's  admirable  memoir  we  bare 
a  clear  scieulific  account  (the  first  erer  given) 
of  the  wonderful  argenliferous  lead-deposita  of 
Leadville.  In  this  region  the  nioiinUin  »ysu-m 
separating  the  piatus  rix)m  the  plateau  region 
consistsof  three  ranges ;  viz..  the  Colorado,  the 
I'nrk.atidllieSswatcb.  ThelirattwoarcM^jia- 
raU*d  by  thi!  Parks  :  tlic  Itist  two.  by  llic  vallc}' 
of  the  Arkanu*  River.  The  I'urk  liangc.  in 
the  vicinity  of  Leadrille,  is  cnlled  the  Mos- 
quito Kange.  On  tbo  wesh^rn  slope  of  the 
Mosttuilo  Itangu,  or  eastern  side  of  Arkansas 
valley,  is  situated  Leadville.  The  Mosquito 
Itange  couslsla  of  crumjtied  and  faulted  stiuta, 
IVom  Ihe  Cambrian  to  carboniferous  ineluaire. 
The  oix'-deposits  aie  In  the  cai'lK>niferous. 
Between  the  carboniferous  strata  are  thick  in- 
tcrcjilarj'  beds  of  [wrpliyiy.  wbieli  Imve  bwin 
forc^'il  between  tUr  sepuruttii  slriiia  without 
.tppearing  on  tbc  snifai-i'.  This  irruption  took 
place  during  the  crclaceouK.  The  whole  series, 
l)olh  sedimentary  and  intercalary -igneous,  waa 
then  folded  and  I'aidtcd.  The  mode  of  occiir- 
nnoe  of  the  ore  shows  conclusively  tl»at  it  waa 
deposited  rh)m  solution  in  ]K>rcolatiog  water. 
The  ore  occurs  in  a  gangue  of  oxides  of  Iron 
niid  manganese,  mixi-d  with  clay,  tn  earitios 
nnd  channels  In  the  limeslone.  The  llucstonfi 
was  dissolved  and  the  ore  substituted  by  the 
same  water,  the  clay  being  the  r«-si<luum  of 
the  dissolved  limcslone.  The  ore  was  origi- 
nally disseminated  in  the  porphyry,  and  the oce 
leached  out.  and  carried  tlownward  into  the 
limestone.  Tbc  original  form  was  sulphides  ; 
but  in  miinr  cases  this  has  been  aubsequenttj 
changed  into  enrbonales.  chlorides,  etc.  It  Ib 
seen,  then,  that  these  are  noi  true  llHur«-veiiw, 
bill  deposits  !n  Irregular  waii.-r-diannclH  aoiue- 
wbai  tike  ihff  lead  ores  of  lUiuDiH.  and  like 
theitc  latter,  also,  they  occur  in  cjirhoniferous 
llmcBloiic, 

Thvue  important  conclusions  of  Mr.  Kmmoaa 
in  regairi  to  the  genesis  of  oiv-deposits  are 
substantially  conlirmct)  by  Mr.  Decker's  study 
of  the  Conislock  lode.  This  grandest  of  all 
lodes  is,  however,  a  true  fissure-vein.  We  note 
only  the  moat  important  conclusions  of  tliis 
caretiil  memoir. 
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Tli«  voiii  Is  at  contnct  of  a  ilfabaw  countrj' 
on  tlic  OIK  fi'Ic.  vritli  a  dlorili>  on  tbi>  other. 
Mr.  Uix-kvr  fiixlM  pvi.U-uws  of  repcatol  allp. 
ping.  Below,  it  probablv  cuts  into  the  diorft«. 
Tb«  on*  was  derived  from  Xlm  enstcrn  dia- 
taw  couiitn~.  in  the  nugilr  of  vrliich,  utiaIj-M:t 
otUl  Suds  the  metals  in  smnll  <|uaniilic«.  Tlie 
dlmeniimied  raetali^  were  leached  out  and  car- 
ried wcaliranl  into  the  fUsuie,  nnd  there  acc-u- 
mnlntvd.  The  -lolvt-nt.  water  W8s  hot,  and 
coQtAineil  atkatiiii.-  (.-arbonateB  niid  alkaline  sul- 
phides; in  other  words,  waa  ^olfataric.  The 
rocko  were  led  in  a  widely  d«CDin|X>>ed  con- 
dition. These  coneluNiuiis  arc  oonfinued  h_v 
the  obsenstions  of  others,  us  wnll  ax  of  Mr. 
Becker  himaelf,  on  the  phenomena  of  dvpOMt 
of  bIUcs  and  meiallie  sulphides  fVom  solfulnrio 
waters,  now  going  on  at  Sulphur  [tank  and 
Steainlxkat  Sprioga.  It  b  not  unUkely  ihnt 
the  process  is  atill  goii^  on  also  in  Comstock 
lode. 

On  several  points  Mr.  Becker  dilfers  ftom 

Sr«riou»  ob»«rver».  Richllioren,  in  his  cwle- 
rated  memoir  on  A  oaturnl  ertttein  of  igneoug 
rocks,  gives  a  promineiit  place  as  a  ruck 
S7>edes  to  propylite.  Mr.  Decker  tbinkH,  and 
probaLily  rightly,  that  |irop,vlilc  is  only  nn 
allervd  andesite,  and  therefore  that  the  apcclra 
is  uiiteoable.  RoMnbnscb,  however,  had  al- 
ready shown  that  propyllU^  iiiu.st  bo  rcg.irdud 
as  A  mOiliScation  of  aiide.iile.  urn)  Mr.  nvekvr 
ongbt  to  have  i^tated  tlilti  fait. 

Again  Mr.  Iteeker  diirvrs  (and  we  think  again 
rightly)  from  Cliunrb  **  to  the  si>»rce  of  iho 
beat  of  (^mstock  lode.  Church  ascribed  it 
to  ksolinization.  lilr.  Ucvker  shows  the  in- 
sulfleteney  of  this  eaii%e,  nnd  suggests  sa  a 
more  probable  cause  solfatflric  action,  the  fee- 
Ue  remnant  of  previous  volcauism. 

The  memoir  of  Mr.  Irving  on  the  eoi>pei'- 
bearinc  rocks  of  I.oke  Sujieiior  deals  with  sonic 
of  the  most  vexed  •(ue^liutm  In  geolo);)-.  Whun 
•neh  men  h!>  llunl,  Whitntfy,  .Sclwyn.  Wttils- 
wortb.  and  Irving  dilTci'  as  to  the  a^v  and 
stratigniphic  rvIatioDS  of  the  oopp«i'> bearing 
series,  thour  who  have  not  |>enK>na[1y  examined 
the  ground  have  no  right  to  -in  opinion.  Mr. 
Irring's  view  is,  thai  this  scries  partly  tills  the 

Sreat  gap  between  the  lluronian  and  tlie  Cam- 
rlan.  It  eoDsisls  of  sandstones  and  conglom- 
erates, witJi  interbedded  sheets  of  igneous 
rocks,  mostly  bosi^ ;  the  whole  being  of  cuor- 
moua  tbickneaa. 

As  to  the  mode  of  occurrence  and  origin  of 
tbu  ore,  there  is  a  resemblance  to,  yet  striking 
diflbrttaeo  fVom,  that  of  Leiulville.  As  in  Lead- 
fill*,  ao  here,  we  have  alU-rnaling  sheet*  of 
Strata  awl  lava ;  also,  in  both,  the  ore  seems 


to  have  been  leached  fhim  the  igneous,  and 
gathered  in  fissures,  eavitiea,  water- dm  tine  la 
of  any  kind  in  the  intervening  strata,  by  means 
of  down>percolatltig  water;  abo.  in  l>oth.  the 
de[>osIt  seems  to  have  l>ccn  made  by  substitu- 
tion: alUtough  Uie  esplannliou  of  the  substi* 
tuiion  is  mure  dinieull  iu  tliin  riisc.  But,  on 
the  other  hantl.  the  age  nt  the  strata  is  pre-Cam- 
l>rian  instead  of  rarlionifvious:  the  strata  arc 
conglomerates  and  sandslones  instead  of  lime- 
stones ;  and  the  intercalary  beds  arc  contempu- 
rnncous  instead  of  subsequent,  i.e.,  poured  out 
on  the  surface,  and  covered  with  sediments,  in- 
stead of  forL-ed  bi'twecD  the  strata.  As  to  the 
obscure  ijueatloti  of  ibe  reactioDH  by  which  ore 
was  de|)oaiied,  Ihcautboracems  to  adopt  Pum- 
I)elly'f.  vii^w.  llmt  the  oojiper  wns  carried  in 
Hulutiun  IU  MutplinU-,  and  was  rcthiced  by  the 
iron  of  the  ba^ic  rucks,  which  oxidized  itself 
at  the  cx|ien»o  of  the  co))[>er  siilpliate.   ■ 

The  memoir  of  Iliiguc  on  the  Kureka  dis- 
trict does  Dot  touch  the  mines  of  thi«  <listrict : 
that  ia  loft  for  a  fhture  memoir.  It  is  <coD- 
lined  wholly  to  descriptive  geologj-.  As  sucb, 
although  not  entertaining  jtopular  reAdiog.  it 
ia  a  model  of  painstaking,  coiiadeRtioiis  work. 
It  it  on  such  work,  and  siicli  only,  that  a  true 
geological  science  must  be  built.  Uiily  one 
point  we  have  time  to  notice.  Mr.  Hague  de- 
clares thnl  there  is  no  tr.ichyie  at  oU  among 
the  wesleni  eruptive,  what  has  gone  under 
that  Dame  beiug  andesite.  Tliin  decision  b 
founded  od  the  fact  that,  plogioclasc  is  the 
dominant  febpar  In  all  of  them.  The  fact 
admitted,  the  decision  seems  well  founded. 
But  surely  some  consensus  of  view  as  to  the 
basis  of  claitti licit tion  of  eruptive  b  devoutly 
to  be  wislied  for.  Shall  il  be  the  look  and 
habit,  or  mode  of  occurrence,  or  mineral  con- 
stitution, or  age,  ur  all  these  togeUicr?  When 
shall  order  cunic  out  of  thb  chaos? 

It  is  a  pity  that  Mr.  Chamlierhii's  paper  on 
the  sceond  glacial  moraine  comes  last  among 
Ibe  gcoloi{ieal  artieles  ;  for  wc  an  pressed  for 
room,  and  the  aul>Ject  b  to  ns  a  specially  invit- 
ing one.  The  autlior  commences  his  work  by 
trying  to  remove  the  confusion  which  exists  on 
the  subject  of  drin-deimsits.  He  makes  three 
kinds  of  till :  vix.,  1 ,  eubglaeial  or  true  till ;  2, 
cnglacial  or  superglacial  till  (a  looser  top 
material) :  3,  subaqueous  till,  often  confounded 
with  the  first,  but  de|)osiied  by  fjoatiug  i<^e.  Ms 
also  distinguishes  between  osars  and  knmcs. 
After  many  other  distinctions  which  dcMrre 
aludious  attenlloD,  he  descri1>ea  the  peculiar 
structure  and  apiKarouce  of  terminal  moraines, 
anil  then  applies  these  principles  to  the  Iden- 
tification and  tracing  of  tbc  second  gtadal.  or 
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M>-caU[:d  '  ketUe  '  moroinc.  As  i«  well  knowD, 
obiefl;  Uirougb  the  work  of  the  author,  together 
with  Upham  an<l  othi-ni,  thiH  moniinc  consists 
of  a  Mriea  or  loops  about  ili<>  Great  IjikrR.aiMl 
continuing  tfarnoc  vastwanl  and  w<-stward. 
CoiDmeDcing  with  tlic  Grcfn-Uay  loop  as  most 
tjinical,  the  suttior  ticscribcs  every  loop  sepa- 
mtely  and  minutol^v.  taking  them  ia  BUcce«aion 
going  cftSlwnrd,  and  then  ivluruing  and  goii^ 
westward.  All  we  can  do  here  U  to  trace 
briefly  tbe  courae  of  this  moraine  us  shown  in 
the  map,  plate  xxvlii. 

Commendng  eastward,  this  nioraiuo  passes 
ibTOQghCape('o<I  and  through  I^ng  Island,  to 
New  York.  This  part  in  oAen  deacribnl  as 
thr  first  glacial  ur  limit  nivraine.  If  so,  Uie 
two  arv  hero  I'oinciilcnt.  Itiit  possibly  the 
tnie  limit  is  fariber  out  to  sea ;  or,  more  prob- 
ably, the  iccslieet  at  its  farthest  limit  ran  out 
b«re  into  the  sea.  and  formed  no  moraine  ai 
all.  its  diirria  being  carried  away  by  icebergt. 
Prom  New  York  the  two  moraines  separate,  the 
limit  moraine  passing  through  New  Jersey  and 
Pennaylvnniii,  wtivre  il  lion  lii'i'U  Iravvd  by  Cook 
and  I>.-wiii:  white  llic  second  glnrial  moraine 
turns  northward  iotu  middle  Now  York,  passes 
in  a  curve  :iround  ibc  Finger  l.nkes,  nncl  then 
southward  to  join  llie  limit  moraine  in  eastern 
Ohio.  Alter  rtiiiniiig  logc-tht-r  a  little  way,  ihey 
aealn  \ian  company,  tbe  limit  moraine  ]>assfng 
•MDg  an  irregular  line  a  little  north  of  the  Ohio 
Riwr,  then  erosaiiig  Uie  Miiainippi  and  follow- 
ing the  suutli  and  west  side  of  tlic  Missouri 
Kiviir  into  Uontana  nnd  ttriliith  Ameriea; 
while  tlw  second  moraine  turns  northward, 
sweep*  al>out  the  Oroat  l.«kes  in  a  succession 
of  loops,  and  then,  malting  two  more  grand 
looiM,  —  one  in  Iowa  and  one  in  Dakota,  —  it 
Anally  pasaea  along  the  Coteau  of  the  Missouri, 
and  onwani  into  Itritlali  Amertea. 

Tlteimiionauc'!  of  tlic  work  of&Ir.  <'hamt)er- 
lin  anil  .Mr.  Ipham,  in  oonneetion  with  that  of 
Messrs.  I'ook.  l.ewitt.  ami  Wright,  on  tho  first 
glacial  or  limit  moraine,  in  their  hi-aring  on 
tlie  r|tiestion  of  lti<-  existence  of  a  veritable 
ice-slicet,  esnnol  lie  overestimnteil. 

In  the  pspcr  on  bnrometric  nien«U[cnieots 
by  Mr.  Gilbert,  a  new  method  of  moaiiuring 
bdghta  is  brought  forward.  The  esseutfals  of 
this  method  are  as  follows :  — 

For  the  putpo^s  of  oliM-r^'ation  there  atv 
two  base  stations,  one  high  and  one  low.  the 
dillli-rcncc  in  altitude  between  them  being  as 
gr<-Kt  OS  possible,  compatible  with  close  verti- 
cslity.  At  these  two  i^talion*,  only  the  haromc- 
tcr  and  its  alljiehol  Ihermomcler  are  observed, 
no  other  instrument  being  consiilcrcd  neoes- 
Mirv.     Tlie  actual    difTcrcnec  in    nititndo   be- 


tween Uieae  base  stations  la  determined  by 
sptril-lvvcl;  and  Uiia  connlilntciit  tlie  altitndc, 
—  a  vertical  hase-linc,  by  which  all  other  al- 
titudes are  gauged. 

Tbe  field-notes  consist  of  barometric  read- 
ings applying  to  tho  upper  base  station,  the 
lower  base  sution .  and  the  new  station,  re^wo- 
tively. 

The  method  of  computatioD  consists  in  first 
correcting  the  instnimental  readings  for  index- 
error  and  temperature.  These  readings  are 
Ibeu  collected  in  groups  of  tliree,  each  obaer- 
vaUou  al  a  new  station  being  asaociated  witli 
the  c<crineideDt  olwcr^ations  at  the  base  stalions. 
The  sltititil<'  of  the  iip|HT  Imisc  alatlon  is  then 
conipu(c<l  as  usual,  without  applying  the  cor- 
rections for  moisture,  tempcrntnre,  or  gravity  ; 
and  the  height  of  tbe  new  station  al>o>'e  tJie 
lower  base  station  is  calculated  in  the  sjime 
way.  thus  assuming  that  the  air  is  diy.  and  has 
a  uniform  temperatnre  of  82"  F. :  and,  these 
two  reanlts  being  oousidered  approximate,  the 
folinwing  proportion  is  made  :  — 

AppmlniilK  helghl  at  tHHrllnt :  Tror  hMcbl  d(  t>a«.llni' 
A|i|>tv)1maie)iciKblDf  iMW  lUUuB   I'rug  hrivlii  0I  nrw  MaUuii. 

There  is  little  of  importance  in  this  publica- 
tion that  has  not  a|)peared  previously  in  some 
form  or  other. 

Of  conrac,  llm  metliod  would,  in  the  first 
place,  be  limited  in  its  application  to  a  ver>' 
smitll  horizontal  area  ;  lor  only  in  siieb  an  area 
could  the  conditions  of  <lensity  t>e  Hiuilar 
enough  to  allow  of  lis  use :  and  the  first  thought 
that  would  strike  one  would  be  the  com|iiu-B- 
lively  rare  occurrence  of  the  conditions  of 
verlicality  projiosed.  though  the  mellio<l  cer- 
tainly baa  tbe  mark  and  merit  of  ingenuit)'. 

Slost  of  sueh  dcvlcea  are  designed  to  do 
away  with  the  iufluein-e  of  the  '  hour  of  tbe 
day,'  as  it  is  calleil.  or  the  varying  effect  of 
tho  ditferent  conditions  of  tcmpBruiure  a»d 
moisture.  Any  real  control  over  Uiese  eJe- 
meols  in  the  problem  must  come  tnaa  the 
larenil  noting  of  all  the  circumstanoea  under 
which  tlie  data  arc  eotlectetl :  an<I  the  qucatioD 
can  onlj'  1*  decided,  if  it  ever  is,  by  obscr>'a- 
tiuns  continued  for  a  long  time. 

Tlie  only  great  etl'ort  to  secure  the  data  for 
this  '  horary  '  correction  was  made  by  nsn- 
tamour.  in  Ms  <Iiscusnlon  of  the  forty-year 
series  of  observations  carried  on  tietween 
Geneva  and  tlic  Sl  BcmanI  hospice : '  but  this 
series  only  covers  one  of  tlic  many  conditions 
under  which  such  mensurements  may  l>c  made, 
(br  decided  diiTcrenccs  would  be  intrmlui.^'d  by 
unoipml  innolalion  along  mountain  ehnins.  near 
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|rlnt«iiiii'(wlii;tlicrliigtiorloir).on  tiie coast. or 
in  ilillt^rviit  MtnsunH:  luid  it  would  seom  (Vom 
tluaw  records  tkat  Ihe  only  incane  of  oblil«raC- 
ing  the  effect  of  tliese  temporary  dbturbaooea 
is  Id  hanng  a  Inrge  number  of  observations 
made,  and  taking  lli«ir  nvera^. 

This  noiild  iiUo  stem  lo  ilii-ow  some  iloubt 
upon  ibt!  value  o(  WilliniD»on's  uivllitid  or 
obtaining  this  ourreclion  rroiu  the  cnrvo  or  tliu 
day:  fni'  days  diircr  no  mucli  tlial  a  lai^ 
atbitmry  or  oonaintctivf  fltrmcnt  iroiild  bo  in- 
trodiiit^I.  thereby  (Iniii;igii>g  the  reaults  as  Tar 
UK  x'icMtilic  iit-c-iir.Tcj-  is  o(>Dc«rned  ;  for  we  can 
oasily  BCi.-  that  ttie  dlirt-rence  belwoen  a  clear, 
briglit  (!">  ,  and  a  day  in  wliicli  the  sky  niight 
hi.'  wholly  or  partly  rovered,  would  be  great, 
nod  therefore  much  would  Iw  left  to  the  juclg- 
loenl  of  the  obsener  with  i>-gaid  U>  np)>Mng 
the  whole  or  only  a  \>iui  '>{  imy  correction 
which  might  he  obtaine<)  for  use  in  such  cases  : ' 
for,  at  best,  wconly  gi-tii  sort  of  skeleton  nvcr' 
age  fixun  the  mathc.innlicul  rormulnv :  snil  it  is 
quite  certain  that  the  fonoiilu  of  Laplace  gives 
too  high  results  for  general  use.  since  it  is  only 
adiiiitcil  fur  the  Hiimmcr  months. 

Ihc  second  ol'jecliou  lo  this  nipliiorl,  tiiciv- 
foiv.  would  secni  to  be  found  in  the  cotnjKtra- 
ttvely  ai'bilrary  use  of  tlie  data  obtained. 

If  we  eould  only  nliltiin  a  partial  Holiilion 
of  tJiin  |>i'obtcm  by  Hi'curing  n  ]H>rtion  uf  tlii' 
proiwr  noTTeclioM.  it  would  l>e  n  grcnt  gain. 

The  tempvrnlnr<'  I'orrrction  would  not.  (>rr- 
hapt.  bi-  so  dillknlt  lo  oblnin:  bul,  when  wc 
onoi?  intnxliice  the  element  of  molslnre,  we 
IxTceivo  Ihat  tbe  uncoilalnty  of  controlling  the 
conditions  increases,  except  by  baving  Ihll 
averages  of  all  the  elemeots  Involved,  as  their 
variability  is  so  great. 

One  Ims  on{y  to  look  iido  the  work  of  Plan- 
tamour  lo  livcomi- cotivinci-d  of  thin;  and  the 
resuli^v  ubtainitd  fi'orn  ltie«c  rei-onU.  aw  worked 
out  by  t>r.  tiuyot,  mIiow  it  oonchiMvely. 

It  hnn  tber'-fore  been  |)r.  Gnyot's  principle 
to  Kiiii|>lit|v  the  mi'lhods,  liolh  of  ohsenalion 
Mud  of  i-onipiitntiuii.  as  much  a*  |ios«ible,  so  as 
to  fiiciliintc  till'  making  of  n  tnrgc  niimbci'  of 
obs(-n'iiliou-i,  and  from  tht'ir  averages  obtain- 
ing better  i-esult".  Ily  this  means  the  original 
ivconls  are  iou<-hcd  ns  little  ns  possible ;  nud 
the  results  nte  sniltoicntly  accnrate  for  the 
purposes  of  the  gcugrophLT. 

Tbe  trouble  is,  that  these  dilllcnltieK  arise 
IVoni  the  nature-  uf  the  prot-lein:  and  it  i«  very 
((oubtfbl  wliether  tJioy  will  uvor  be  complfteljr 
m.istiTCd. 

Thi^re  iu  anotlior  objc<-tion  to  the  pro))osod 
mothorl,  which  wonid  seem  vital;  and  that  i<«. 
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Uiat  it  materially  iiicavAsosthc  eost  of  sueti  a 
survey,  not  only  by  ttio  employment  of  an 
additional  observer,  but  also  by  makins  the 
measurement  of  a  number  of  rerllcal  t«a»e- 
lliies  by  level  a  neoeaaily  in  an  extended 
survey  ;  aud  auj'  thing  which  does  Uiis,  thereby 
bringing  tbe  expenses  nearer  to  the  amount 
DceessuT^'  fur  ii  regular  levelling-BMney  withuut 
pro{>OTt  inn  ally  increasing  tlie  acetiracy  of  the 
results  ol'tained  (for  Uio  liability  to  errorx  of 
observation  and  compntatioQ  is  greater),  IS  at 
least  of  <)iii.'sliona)>li-  advantage. 

In  his  *  Xon-marinc  fossil  MoUusca.'  Dr.  C. 
A.  While  presents  a  valuable  reTiew  of  tlie 
North- American  brackish,  fresh-water,  and 
land  MoUnsca.  beginning  with  their  lirxt  n^prt■• 
seotativea  in  the  Devonian,  and  tracing  Ibe 
history  of  many  cases  of  persistence  lo  ino<len» 
Ibrms.  ICvery  paleontologist  has  to  contend 
with  Ini^  gajis  in  material ;  and  these  are  tiiore 
extensive  among  tlie  intnnil  Uian  among  tJic 
marine  MolluHca.  Another  dilBcuUy  lies  in 
distinguishing  between  the  braokisb  and  fresh 
and  salt  water  forms.  Tlmsc  arc  often  eom- 
rotiigled.  espedally  in  the  L.irnmie  ixtcks.  which 
bear  evidences  of  Trcquont  littoral  elimige?.  in 
the  estuaries  and  inland  seas.  Following  a 
geological  introducliou.  the  author  pn;s<?nl»  an 
elatiomto  historical  calakjgiic  of  the  genera  of 
the  t'onchifera  and  GosK-i'OiMHla.  There  is  a 
happji'  omission  of  any  attempt  M  revision  of 
spL'cies  (an  endless  task),  and  little  leelmicnl 
dcsiripliou  :  while  more  nttcntion  llian  usual  is 
given  lo  tbe  [uteiesting  ijuestion  of  changes  of 
habitat  during  successive  periods,  and  rclaliou- 
sliip*  with  othei'  fossil  and  modem  forms.  A 
curious  fact,  which  has  so  many  parallels  among 
the  other  Molluscn.  Is  the  early  appearance  and 
development  of  the  (>nlmouate  gaslero[>oils, 
which  arc  found  a«  low  ai«  any  uf  the  C'ouchilbia. 
With  the  nocess.iiy  prt'sumption  of  the  deriva- 
tion of  the  non-marine  from  the  inariue  types, 
tbe  author  infers  that  this  hii-'  tidteii  i>lncc  not 
onl.>'  in  paleoitoic,  but  in  more  nrccnt  geologi- 
c(d  times.  The  marine  t;k'pc«,  having  sutferM 
the  fewcftl  cltanges  of  environment,  hiive  been 
the  mosl  persistent :  then  rank  the  land  ami 
liraekish-water  type*  :  but.  in  view  of  the  con- 
tinual ehnngen  in  tbe  fresh-water  areas,  the 
IM-reisti-ncc.  e»'cn  lo  the  present  day,  of  ecvoral 
(Vesh-watcr  forms,  is  most  remarkable.  Ac- 
cording to  the  author,  tlie  Inlter  forms  abounded 
in  the  great  tcrlinrk'  lake^i :  tlw-y  surrircd  the 
contraction  of  tbe  lakes  into  the  great  rivcr- 
st'stemB,  and  they  owe  their  wide  dispersal  to 
tne  confluence  of  these  river-s^'stcms,  as  in  the 
case  of  the  Ohio  and  Mississippi,  which  origi- 
nally iKiiired  Into  the  Uulf.     it  appears  thai 
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areu  of  extinction  have  b«eit  sreaH  wbere  tfae 
ohi  river-courses  have  vhatigcd  or  driwl  iiji: 
and  these,  a«oordlDg  to  Powell  nnil  Diitton. 
xn  conparaUvely  Tcvr.  An  intcrc^ling  linr 
of  rewarcli  Bti^gc*Li  Ifciriion.-.  which  Lick  of 
iDSterial  innv  |>revi;i]t  at  prenont.  upon  thp 
ilivcr);«Dce  of  «tntctiiml  charncters  after  the 
i«paration  of  Utc  «iet<rrD  and  i>re«lern  faimn 
br  tbe  Rocky- Mountain  srBtem. 

Professor  Marsh's  pnper  upon  birds  wltli 
I«otli  nontnine  liltle  that  did  not  appear  in 
his  nwnufraph,  -(Montoriiilhi'a: '  il  In.  in  fad. 


an  uliatnicl  of  tliat  volunio.  wEUi  the  oini^too 
of  many  details  of  slnictHre.  llietv  hav« 
liecD  luidcd.  hoiwver,  iwvcral  chnracU^r^  to 
Arcluwoptciyx,  which  Uw-  anthor  liimiwrtf  dis- 
oorenyl  upon  the  Huropcan  sprcimnis.  (t  U 
an  natonistiing  facl,  worth  mentioning  htTC. 
that  in  innny  foreign  mnaeums  it  is  still  cor> 
sidered  more  iniportsot  to  preserve  these  speci- 
mens intact  Ibnn  lo  piihliah  the  ridi  tnilhs  tl»v 
might  revi-al  uii<)ei'  n  enrefkd  use  of  the  liaia- 
roer  niid  chbirl. 


lyTBLLIOENCE  FROM  AMRRICAX  SCIENTIFIC  STATIONS. 


OOVBBNMBNT    OROANIZATIONa. 

ItMt*  from  Or«5W«.  —  IHiriiig  tlip  lUlil-inuoii  o( 
t?83,  Mr.  Frank  WocicI,  n  >iciiic-<-iit.|i'r  In  Alliiuiy. 
Or..  n>iilribiili-i]  \o  lliti  C'a«iiii]i--Baii)^  colleelioii  of 
totta  ft*  in)  ipMlmenN  of  iiooo  ui«i)  ptlenalTuly  in 
thai  part  i>f  ili«  coiuiiry  for  Imildino  luid  ornnmciital 
pUtpoaM.  Thejr  wen  examined  by  Mr.  J.  H,  Dtllcr. 
anil  prutcl  to  Iw  of  uiiiirual  InMirMC,  not  only  on 
aeeouni  «(  thvir  tconomk  value,  bnt  also  tor  tfaatr 
hMriog  uiwi  ibe  gMl«glcal  hltlory  o(  (ho  Catcade 
Rahcc- 

Amotii  UiMi  «'k*  nil  eruptive  rock,  which  ia  quar- 
rteil  iwemr  mil"  ""i  <*'  Alliany,  on  tlie  wniicni 

■tOt>e  oi  lli«  Ciucwlc  ICiiTigi-.  Auci  ulilrli  jirf^iciiU  ati 
aiKlent  a^irci,  Tlic  c<>ni|i<>»ll!oii  ot  IliU  riH-k  Is  tliat 
of  adlahxw  with  iin  ailcnixture  uf  rbombk  pyroxenr: 
bill  tn  tis  geiivral  rai^i^i  ^nil  tlmcturi:,  ai  wnll  m  hi 
tiM  ctMTactcr  of  lu  jlier.iTlon  proilucu.  It  i*  clovely 
r*bwd  I« tlir  gabbrw.  K-vhit of  Ifai-  «aRie  itiarscter. 
bluh  up  ta  llio  mouitiains,  are  abuiicliint  a  short  dta- 
Unce  «ou(li-w>»t  of  Moniii  Hood.  Wlillc  It  ba*  long 
boea  known  tlut  thoI'MCMleliangoli  bultt  upchlilly 

•  of  ncriit  tarw.  Ii  i*  l>i<c(>Qiln|[  nvor*  luid  mure  vvl- 
deni  ilial  oriitiiions  ot  icabbralc  and  granitic  rorlu 
mu*i  be  adiiiittivl  a«  Impuriant  elements  In  Ita  con- 
•triicilon. 

On  tlie  Wllliiin(.-tl<!  Rivor.olxhl miles  from  Albany, 

»  »itd*ti>iie  111  i|tiarT[e>l  whleh  belong*  to  the  t«i^ 

tlsrie*  ot  Ili«  Willainette  valley,  and,  wltli  the  excep- 

tton  ot  the  Mmentiii-.iaatedal,  I*  compiled  uhnlly 

ol  volpanlr  matter.    When  lli»t  taliefi  from  the  quar- 

rj,  ii  Id  ii^d  to  bi>  *»ri,  uiid  easily  carted  inUi  any 

jiatlred  iha|ie.     U|k>ii  i-xpoitin!.  it  bvi'DriiPs  liard  and 

mo«T  durable.     Tbit  clia(igeltiil»iiliy»lcji!  clioraet^r, 

^^      so  far  u  can  be  judjivl  froiii  tin-  liJind  ngiecinien  In 

^m      Ibe  eotleetlon.  apjwar*  lo  li«  coniiecltrd  nilti  n  pei-tii- 

^^      Ear  alleintloiii  in  itt  c«iuuut.      Tha  uunlli-rnd  und- 

^1     Mniie.  If  lien  beU  In  such  A  i>»*illon  a>  lo  rcBect  the 

^K     tigjbi  inttn  llaaarfoee.  is  leun  toLar«a  (ircullar  «hlm- 

"^     NBr,   which,  upon  cloter  examination,  it  found  to 

eeme  from  iLe  hrllllani  cleavage-eurfaoc*  »t  the  well- 

cry*ul)Fieil  cakite  whidi  forma  the  cement.    Tbe 


I 
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ruck  ■ptil'  quite  readily  in  lbre«  directions,  Follow- 
ing itieM  lluoa  of  caalrat  elcarnge,  a  imall  rhoisbu- 
liedroii  was  apllt  out  of  the  laadaione,  wbleli  showed 
the  peculiar  Bhlninier  on  all  ^ilea.  With  an  Impro- 
riaeil  goulonieler.  Ibr  angU-t  between  (l;e  rellectltiK 
surfaces  wi~re  mcaiufed.  and  (ouiiil  to  be  the  reKiilar 
clnavngn-anglea  of  calcltc.  In  tbe  thin  leclion  tl 
coidd  readily  be  leen  that  tlie  ealcile  mnttnt  bail  Uie 
tame  optical  orientation  throughout.  Tlieiv  can  be 
BO  doubt  ihat  all  the  eolcltie  cement  within  'he  hand 
spoclmMi  belmigod  ««iniilally  in  ibu  aaiae  cryvtsl. 
PiDfeuor  Irving  lias  ihovni  that  Hlllceou*  rpment  In 
MUidatnne  U  very  frequently  arnuiced  with  iv(«r«i(ee 
to  the  cr}'*('^loKi'aphlc  axe*  of  the  qiLUtz-graini  whidi 
it  envelops.  It  1»  much  lns»  comnion.  however,  to 
lind  tl^e  «-Rieut  arrangi^J  an  in  Ihi*  Albany  mind- 
stone.  That  eiirbonaie  at  lime  can  arran((e  itwlf  in 
■int'  cryilal,  wlicn  nitxi'il  wiiti  from  flfty  lo  nxtf  per 
cent  of  sand.  !•  cleiu-ly  ahiiirn  t>y  the  well-ttnown 
eryital*  from FonIain«b1eau and  Keinnur!^  in  Franco, 
tliukr  atinoipherle  Influenees,  the  calcific  cement 
<t|ipeni'9  tu  lie  replaceil  by  oni-  which  i»  In  UrRc  port 
siliceous.  Tbe  biinridnrieti  tif  Ihc  (craliia  ot  aaud 
tH>e«nie  U'*»  distinct,  au'l  the  cement  SMumo*  a 
■phpnillllc  mmciure.  To  be  able  lu  aioert  poiilivoly 
lliiit  this  iieciiMar  structure  in  the  comont  of  a  wdi- 
luenlary  rock  Is  due  to  wonlhirlnir.  our  obiicfvallons 
wilh  the  inlcroMOpe  need  i»  be  rupiilenif  nied  by  aii 
•lauilnalion  of  the  rock  (ii  tilu  at  tlie  qanrry.  'llie 
rvch,  therefore,  liccame*  more  durable,  behii>  iiMoln- 
ble,  aiul  is  much  leu  liable  lo  injury  from  great  and 
■uddcfi  changes  of  letniieniture. 

Krvkutoa  da*t.  —  A  report  by  Mr.  Oillor.  on  the 
Krakatoo  dual  >nbmittcd  to  blm  tor  exainlnailoD. 
lias  been  completed.  Iteuiieli  ilirbtmilned  the  rhom- 
ble  pyroxene  In  Ibe  Erakiiloa  du«t  to  Iw  bronaltc, 
while  Danbree,  H«nanl,  and  others  have  anfertod 
that  It  !■  tlypc^*lhon•^.  Allhongh  Mr.  Diller obtaineil 
Uiu  dutl  trum  four  dlllareni  localillea.  onnugli  was 
not  rvedved  to  runil*li  ■itlScleiil  rhoniMc  pymxooe 
tor  chemical  aualysii  to  settle  (lie  <|neatioii :  ami  with- 
out a  JIuminb«rB«  opparaiu*.  or  n  niicriwcoiie  with 
a  larger  field  iliau  the  one  uwd  by  Mr.  Diller  (or  Uie 
Obterratlon  ot  optic  a?ilal  iliiurt'*,  *•>  iluit  tho  eltar- 
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acMr  oi  Uia  doubis  ntnclloii  ot  IiIasIjU  i&ln«rali  Mn 
be  <l«i«Rnin«iI,  il  tf  iinpoulbl<>  to  dlMhifuiih  irltli 
certainly  between  broiidte  aud  hyptnUiuie. 

PDBUC   AKD   PaiVATB   IN8TITDT10N8. 

Jobli  HspUu  nnintilt;, 

fflltfcal  Iab0rak>n>-  —  Uur[iii;  Ilie  puii  y^r,  orip- 
mI1itmU|UIIHU  b&ve  been  c&rricd  on.  on  tlic  iibotog- 
npb;  of  tli<^  ■poctrum  by  Ibr  conravn  RrallnB,  thr 
TMJUlon  ot  ibo  in>|[nctlc  iMrrii^itliilUj  wltfi  chui^ 
of  toiDptinituTO,  Ihd  dlilributloD  of  b«ii  in  the  aolv 
tlwciTum,  (bo  ikt«nniuatlon  ot  tbe  B.  A.  nnil  ot 
»l«Glrical  mlsUni^i'  in  &bjolulo  mcaaiire,  and  lb« 
deiarmlnsilon  of  ilm  upeclllc  ri!tii«tjLnce  »f  mercury; 
Uld  cxp«rlraiiiitfi  b*ri!  bceii  carried  un.  under  (be 
direction  of  Proffsaor  Rowland,  ultb  an  appropria- 
Uftii  from  Uie  goviTiimenI  of  tb«  United  SialM.  wltb 
Ihv  view  to  aid  In  «*iabl!sld[ig  an  iiilfrnuti'^iiHl  iiiiiL 
of  r«sU(aiici>. 

t'htinieal  laburatorn,  —  The  following  invcutlgallon* 
liave  lieeii  completed  during  the  year:  a  rontiilmtlnn 
Id  iho  history  ot  active  oxygon,  th«  actiitn  ot  beat  on 
•thyl«l)«,  the  cbenikal  conduct  of  tbe  aulphiuldc 
oblatotd  by  oxidiiing  'i  iiaphlhalino-iulphntnida,  the 
(diect  of  llghtunfcrmetilatiaD,  andUirrnlatlvsaiabll- 
lly  ot  balogon  dcriTHilv^n  ot  carbon  compound*. 

BiologicQl  laboralor]/.  —  During  the  yuax,  original 
iiirasUgaUoiu,  tbe  result*  ot  whii^h  either  have  boon 


or  loan  will  ba  publlabod,  bar*  bneo  made  In  the  fol- 
lowing lubjeeta;  tbe  nature  of  the  procaaa  of  tbe 
coagulalion  of  bluod:  tbe  chemical  oompoallion  of 
(ha  blood  of  the  lormpini  the  influence  of  rarinii* 
■alu  and  other  ttib»iani'<'>  on  the  CDUtraction  ot  the 
arlerlolw;  tba  tuetton-puinp  action  of  tlie  heart;  tbe 
influence  of  tudden  Tariallons  ot  ariorlal  prpMiiH) 
on  tbe  rhythm  of  Ibc  heart;  the  aoUon  ut  carliollc 
acid  on  thn  hnarl,  mid  ItR  antagonism  by  atro))ine: 
tbeinduenceot  criNTBllnrinand  oonvallamarin  on  Ibe 
heart;  the  anaioiiiy  of  Kemertians;  the  iterclopinant 
and  mctamoTphofia  ot  rarloni  Inaecia;  the  develop- 
ment and  blst'>logy  ot  Salpa:  ami  tlie  blatol^gy  of 
AinluruB. 

Marine  lafioratorp,  —  During  the  lumuier  of  IKB, 
ibc  u-ailde  zoiilogical  labnratory  for  the  iludy  of 
furtns  of  inatliip  life  waa  op«n  at  ITampton,  Va., 
from  May  1  until  Se|<t.  'iih  Tbe  ulvanced  work 
included  original  invetllgalioua  on  the  following 
■nbjccli:  the  anatomy  and  developmenlot  haniaclM, 
Ibe  anatomy  and  development  of  crabt.  the  biitologj 
ot  Eudeiidriniu,  tbe  anatomy  aiid  development  of 
Ualnno^louiis,  the  development  of  the  oyaler,  ibe 
anatomy  of  Lingnla.  tbe  protoaoea  i(4tee  of  craba,  lbs 
devolopmKhl  at  aiindldi.  the  anatomy  and  develop- 
ment of  Chrytnora,  ibo  origin  of  the  e^a  of  hybrids 
and  tunicates.  the  function  of  the  aemiclrcutar  ciuiala 
of  nharka,  and  the  general  zoology  of  the  Ilydrume- 
du<ae. 


RECSNT  PROCEEDINQS  OP  SCIENTIFIC  SOCIETIES. 


TmitOB  satonl'hlitory  *soit9. 

July  S.  —  Dr.  C  C  Abbott  remarked  on  ibi>  apailr- 
fOM  hermit- toad,  Scnphiopui  ■alltarlUB,  the  least  cuu- 
iBOn  of  Lbu  hitlracblnns.  Thnir  appearance  after 
long  Intervnla  aeem>  cliaractiirlslio.  Tbe  ipcakcr  ob- 
■arvod  thorn  In  1871,  and  n<'[  again  until  Ai>rll  IK, 
1SSL  By  llie  iStb.  Ihe  weather  bvcuming cooler,  they 
dcfianed.  On  the af lemoon of  June  ^.Hj,  after  aacvere 
•toriD,  they  bacame  abundant  In  the  aamnpimil.  Tbe 
egga  ue  dsposlled  about  iiubuierKcd  ulijecix,  hatch- 
Ittg  In  Ml  dayi:  the  lodpolca  growing  rapid ly,  and  the 
young  loads  leariiiR  the  water  In  two  or  Uiree  ncelu. 
Like  tiuo  froR*,  Ihi*  terrwirial  balraolilaii  can  prob- 
ably  thrive  fairly  well  in  water.  Tbe  crcnture't  vocal 
pow^n  are  lerrifie.  The  *ouiid  has  been  coiupnre<l 
to  thai  produeeilby  A  bcAvllyloiiiled.  croaking  wagon. 
n>tllbg  ov«r  hard  and  iitievon  ground,  and  In  [li« 
Rroana  of  a^ ouixlng  pi^u.  Traveller*  on  tbe  highway 
an  eighth  of  a  mile  dl*tant,  llatcned  in  amaiemenl; 
knd  a  plon^bmnn  wn«  conipellcd  to  considerably 
shorten  bis  turmwi,  u  the  mules  rvfuieil  to  approach 
llMKiurce  ot  the  htirrible  yelU.  Wttii  tbe  louiid,  a 
protuberance  nearly  the  nnimal'i  aiie  appcnrx  beneath 
the  throat  and  Iwlly,  i^mtually  decrfuilut:  wllb  the 
«>inlMii>n  of  the  cry.  tint  not  entirely  dtaappuarlag, 
Il  livw  In  holea  about  »ix  Incbu  deep,  dug  by  ilaelf, 
never  entering  the  water  excapt  at  the  brnedlng-aea. 


ion.  At  the  liottoro  of  the  pit  it  leizes  such  InseeU 
as  enter,  and  probably  lenk*  tnod  by  Doetumiil  wnnder- 
Ing.  The  burrows  which  II  fnnn*  by  throwing  the 
earth  lo  both  aides  by  tbe  assistaocQ  of  the  sput^ike 
projection  on  each  hind-fool,  have  a  smooth,  Sotii«- 
what  lorluous,  tubular  eniranre,  oTal  in  outline,  and 
■ufllciently  large  to  allow  of  cgreu:  the  toail  littlng 
in  a  chamber  so  placed  that  It  would  f'ccm  Imjiosilblc 
for  it  to  leap  out,  as  Ue  Kay  augueets.  when  fooil  ap- 
pean  about  the  orlflee  at  tbe  aiirface.  Indeed,  Iiin- 
ncU  made  In  COnfltieilMnt  were  always  angular;  and 
it  would  b«  lnip<jsslble  fur  the  animal  lo  iM  an  tnaeet 
at  the  opening.     Tlic  toad,  therefore,  probably  laavea 

the  hole,  and  leeka  food  at  night Mr.  WillUm 

Uacfarland  dnlnllod  his  ni|Mirlmenls  on  the  bulldlng- 
hablts  at  tlic  baakei- worm,  Thyridopt<'ryx  epbeinorae- 
fonni*.  If  the  full-grown  larra  I*  n'inuted  from  llie 
case,  It  will  nol  rebuild.  Out  thit  is  not  ao  with  th« 
young  worm:  an  Individual  about  twii-thlrds  grovm 
had  ivbuilt  live  times.  The  worm  creep*  unilor  a 
teat,  tiieloilDg  lUeU  by  drawing  tbe  eilges  l^igifther 
with  tbreadi  of  ntlk.  The  leaf  li  then  cut  looae.  tlie 
larra  aildlng  bil*  of  stick*  >u  the  case   Is  dragged 

about. IJr,  -\.  C.  S|i>ke»  pnw^iilcd  a  communlen. 

tloii  on  the  liver  of  the  biniie-dy,  villi  diswctlons. 
Tlie  organ  •'onsUta  of  two  »rla  at  lubiilen.  originating 
tn  lub-st'herical  bii1l<«.  and  iintting  to  form  two  lubea 
opening  on  ojipoTile  aides  ot  the  Inteetlnf^  behind  ilie 
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■VMBMh.  TbeM  kK  fomel  ot  detlcttu  m«mbrsnc 
lt»e<l  l»r  ■  l>I«r  of  •ecn.-tlng-celU  lO  ■rrnnifvd  tliU  a 
««niiml  channal  1«  Idt  (or  tlio  trait*ml»iuii  of  the 
Ulr.  Tlia  Mitt  V9  poljiconAl  (mm  mutual  prrMure, 
nnelMiMl  •»■!  niwIflolaMd.  olun  iirojccliiin.  uid  glr- 
in;  ib<'  tubrs  ■  beaded  »iiit?ct.  Tbe  bi]«  Is  ap|>»n>ntly 
conipuicilot  oll-flobulei  anil  many  (iDcdnrktiranuIei. 
TIw  vnUrw  oTfrut  I*  rtTj  lorluoun.  aiiil  eUncly  appUod 
to  ibe  aUtMnury  caiial. 

MIsuiolA  mdamy  of  uutAl  mLvhjMi 

Jum*  A.  —  Mr.  C  L.  Ilcrrick  lUwribed  Splrocbona 
Cemmlpant  Klir.,  --an  liif  ii«orlui  found  parullk  upon 
Ihc  Kilb,  te|c«,  And  Ktll-coT«n  i>t  Onnniiaruti  Ijiiinnnii*. 
BfM  lli«  aniv«rtily  ^rouiidB.  Tbe  Kiir[>|H!nu  Spi- 
rnflionR  wiu  the  »utijL>ct  of  bd  cUbornte  meinutr  by 
Ktrlvii)[,  nml  wu  *hc)wii  to  be  one  of  Uic  mo»t 
ptoMlnx  *utiJ("'U  f<ir  III''  oluilr  of  tlw  inbdlvUlon  of 
the  nu«leiii.  Attention  wm  drawn  to  Ibo  fact  tbat 
Ibe  Ami-rlran  *|wcl«  of  SpimcUona  aeenii  b«y<iiiil  a 
thiabt  IdMiilMl  vlih  Ihe  European,  while  tli«  Gam- 
manu,  iiiion  wUIcli  ll  llv«<i,  U  of  a  dlOorenc  ipccin 
from  that  formUiE  its  host  In  Europe.  It  wa*  not 
founil  Dp<in  n)alIi-U  or  eUe<rb«re.  SpSrocbooa 
Schnalrnll  Stdn  1>  the  only  other  niemlwr  of  the 
ftnat,  an'I  may  nfl  b*  >IJBiliift.  — — Mr.  Horrlclc 
itlao  ntFiiUobHil  Ihv  occutreucn  of  ntiollicr  curiou* 
{■rolowan  in  Miiintrsota,  tliia  fmnu  bciiii;  siniilar  to 
Optirldluni  nnallk  nt  Ebrrnbcrg.  The  animal 
bearing  ikh  iininr  Is  altlnl  to  tbe  Torilcrlloe,  and  U 
•ocUl:  but  the  uuIudIm  adli»ro  to  the  aurfaca  of 
erritiil-cli'ar  maMe*  of  jully.  wbidi  ma;  be  a*  large 
a*  one's  tUU  Tb<*  Individuals  am  tosille  upoo  tlie 
•ptMT*.  and  an>  p'M:iilinr  in  the  great  length  of  tli« 
iM«k-tll(«  aiiteriur  pn.-i  of  tb»  Ixidy  wli«ii  extended. 
Tbe  American  upecimcrii  intfiuttrt'd  O.IU  of  a  niilUiiietie 
wbea  qulle  citcnduL  Tlie  vldihoriliciwrUluineU 
.UM  nl  »  BiiltliiiHte.  The  (jircle*  wai  prorliioRiiIly 
ealM  Opliridium  probleninllcuni.  A  third  lafiuo- 
rtao  «raa  d«Mribed  as  clonvlj  related  with  E'aramoe- 
etMiii.  lint  differing  in  Mtcral  luterciLing  particular* 
from  It  and  It*  Mir*.  In  form,  thli  animal  i*  linear 
lan>:«olaie  (about  O.S  of  a  Riillinwttn  lougl,  lapwing; 
paalcriortjt  (o  an  aliiioti  afuniinal*  point.  Aii- 
terlorly  U  n  hint;  vibraiile  proboacia.  or  fln^lluin, 
which  eacerd*,  vIkh  cxlciuled,  the  whole  i«ii^-th  ot 
the  bwly.  Tbu  iniHilIi  1*  tiiaated  at  the  ba>n  o(  Uili 
[iroliuscil,  and  o|>eiii  into  a  very  abort  intundlbulum. 
Tb*  wliale  (urface  ut  the  body  and  proboaci*  Is 
coiered  with  minute  cilia,  which  are  inserted  in 
rowt,  glrlng  111*  body  a  punclato  appearance.  Longer 
ellla  Burrooad  the  tiioulh.  Tli«  (arcodp  it  tnna- 
(*rent,  anil,  aside  frutn  a  few  Kreenlsh  food-bills, 
co€iialnrd  only  n  Ure«  number  (over  a  dcHseul  of  oral 
bodi<»  ot  a  timllar  ctiaiacter  (ondoplaatuten  in  an 
uni>liMrT«d  cdiled  omloplaatV)  Tbe  moilona  of  the 
onlaial  are  very  i|iilck.  and  are  occaslo»«d  cbielly 
by  tbe  whlp-llkc  ratiilnna  of  the  pruhriscis,  irhicli  is 
eitrciitely  vlgormia  to  Boeemenl,  and  alter*  llx 
(oral  ^(cally.  Aald«  from  Ihti  raplil  motion,  It  can 
[■rt>|>'i  liteK  slowly  by  means  of  [he  rilia  ciiverliis 
ib«  rutin:  tutfnce.    II  Is  the  type  of  a  new  ;enui. 


and  was  called  PbrvRcHloiliynchtt*  naauiu*.  —  Rev. 
L.  J.  )Ian|^  contributed  a  letter  oa  the  vegeiftble 
remains  of  the  drift.  Aa  a  atlarionary  among  the 
Scandinavians  and  Indians  of  the  nortit-west  for 
orrr  a  <iitarl«r  of  a  ntiiturr,  hia  alieiitioii  haa  been 
called  frBijuently  lu  theae  nmnlna;  and  he  has  over 
Mi'en  fauadred  speetmena  of  wooda.  leaves,  eic.  l» 
Us  colleeilofl.  In  Minaeaota,  wood  Is  tounil  ai  from 
thlrty-Hvo  to  forty-flvc  foot  below  ibc  nirface:  going 
wMt  into  Dakota  and  Montana,  ilic  dcfitb  is  pvaler. 
Ou  the  Ulsamiri,  above  Bismarck.  ■  slump  twenty- 
three  feel  high  and  a  foot  in  diameter  was  struck  &(ty- 
ninc  foet  below  the  surface.  Many  plaea  luve  wood 
well  preserved;  olheni  are  comiilciely  silrcified  and 
chalcedonle.  Upon  many  a  Iii^-h  point  of  lanil  la 
western  Dakota  one  linda  a  pile  of  stoim,  and  among 
llicm  some  hue  s[Hidmens  of  tlio  slllcilled  wood 
peculiar  to  t)i!*  region.  Tbe*e  pile*  were  evidently 
built  by  buinnii  hands;  and  the  writer  siiggnteil  llial 
tbcy  were  buil;  by  the  Indians  as  altanor  landmarks. 

KcT.  Dr.  n.  C.  Ilavey  related  iuim<-  int>!resilii| 

fad*  loiiclilnii  tbe  habit*  of  Uie  an|.|i(>n,  a  colony  of 
wlilcl)  he  keeps  in  his  study. 


yOTES  .1,VZ>  .VEWS. 

OVBM  one  hundred  mouibcts  of  the  British  aalo- 
dation  bate  notified  the  local  cumtnltlee  at  Pblladet- 
phla  u(  ttielr  Inlenlion  to  he  present  at  tlie  meeting 
of  ilie  Am'Tlciri  aiaoclailon.  .\l)out  teieu  hundred 
of  the  Briiiah  asiuciaijon  are  expected  at  the  meetlag 
In  Uontrenl. 

—  Mature  staiee  thai  tbe  arraugeroonta  fc^"  the 
meeting  o(  tbe  geological  section  of  the  Britlab  OMO* 
elation  are  now  well  advanced. 

Tlie  Intcriiatlnnal  gi^oloitkal  congress  meets  at 
Berlin  in  September,  and  this  will  prnveat  many 
uoatlneiiljd  geologisia  from  going  to  Uoiilival;  Dr. 
Klebthofeii,  however,  will  probably  lie  present,  and 
will  communicate  a  pnpcron  some  cumparisons  lie. 
tween  tbe  geology  of  (.lilna  and  N'urlli  America.  It 
\m  hoped  tbac  olbvr*  may  also  nrmiige  to  oome. 

Ueeting  In  the  typical  I.aurenilun  country.  It  la 
only  to  be  expected  that  tlie  archeen  rocks  wtll 
receive  much  attention.  Ainonicst  the  popera  seat  or 
promised  are  Ibe  follotrlng :  Professor  Bonney,  on  the 
lithalogleal  cliaraciers  ot  Ihe  arehcan  rocks  in  Can- 
ada and  el'Swhi-re;  Mr.  Frank  .Idams,  iiii  the  occur- 
rence ot  tbe  NiirwcKlun  'aiiatilbringer'  In  Canada, 
with  a  few  notcH  on  the  mieroecopic  ctiarscli'rs  ot 
taait  Laurcnttan  ainphibollies;  Dr.  T.  Slorry  Hunt, 
on  the  eoiole  rocks  of  Nortli  America. 

On  paleoaolc  geology  and  paleontology  generally, 
tbe  following  are  eapected:  I..  W.  Bailey,  on  ib« 
Acadian  baiUi  iu  American  geology:  E.  W.  Ctaypole, 
ilie  oldest  known  Terlcbmtcs, — an  account  of  some 
futslls  recently  iliacoicted  In  Uie  Silurian  rock*- of 
Penusyliaiiia :  J.  U.  Panton  of  Winnljvg.  g«ilo][i<«l 
gleanings  from  tbe  outcrops  of  Silurian  siraEa  In  the 
Ited.Rlvcr  valley,  Manitoba.  I'rlneipnl  Dawson  will 
give  a  roRiparison  ot  the  psl(vuu>ir  llutus  ot  Nurtli 
Ainerici  and  Biirope,  whilst  Mr.  J.  S.  Uardner  will 
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deal  wllh  ikv  tAiue  mUijoct  lu  reititrdn  tli«  cniweo- 
(>!rtlM7  flanu.  0(li«r  p>per«  orv:  G.  K.  Uutbewa, 
■Ml  itie  B^oliiKic*)  Dee  of  Ui«  Acadlnn  fftuna,  tunl  on 
Ihv  jiriralUvi:  coniici:iry]ibmui;  K.  Watlicml,  Ihc 
tiriH'lun'  of  KnRlUli  Aiiil  Atiwrkxii  ctinl*. 

After  tbe  njtoic  uiid  t>>)«uxole  rr>clu  uf  Cvi&dn,  t>ii- 
dritt'deiMSlls  ate  at  grvM  intemit.  Tbc  (ollowlti^ 
p*pcr»  bear  oti  tJiit  lubji-ct:  Mr.  A.  li.  C.  .Solwyii,  an 
s  thoMroI  kr-aclinii  In  the  (omiatinn  of  Inkn-liMimt 
•u<)  til  Ihv  iliwributiori  i^t  Imwlilcn  in  imrllmn  lati- 
IUil<r«;  Ibu  [lev.  E.  IIUI.  on  ll^oHu  »[  stacJAtioti; 
K.  I>i'o«.  on  Ibi-  tbicknMs  of  icr  in  tho  Hlraalufkn 
vftllr>*  iliirina  ihn  Kl^t-'iiil  tktIihI. 

AiDMi)^tI  ulh«T  juijippi  of  iiilttiVHt  an:  fnifcMur 
lliiU  (who is  not ex|wui«l  til  lii>|>ri.'>i>iit).i>ii  Ibi-geolo- 
liy  of  PdlBitlii'',  giving  »ii  accoiiiil  i>t  hit  Mconi  ox- 
piomiluii* ;  Vm(.  T.  It.  Jonn».  »n  ibe  ^coli^y  of 
South  Africa;  W,  W1illnlci*r.  uii  llio  vouiioiiiic  viilUK 
of  geological  niMpii.  uiili  u|ii>cinl  relrrvtiev  to  ivnlcr- 
•iippjjr,  lltuUTaii-il  by  ilie  »nrvi!r  uiajw  of  Ilia  clinlk 
arM  in  EnBland.  Pa|tai«  art'  »|ko  |>riiiii1*ei1  b)  Dr. 
Arcb.  G«ikin.  Di-.  ti.  U.  Unwtoii,  Pr»f.  V.  Uall. 
Prof.  W,  Boy.l  Dawkins.  Dr.  C.  Le  Xeve  Fo»|pr,  W. 
Carrutbi-r*.  n.  Uaucmian.  E.  lilliilii  nf  lliitlf»i,  N.S.. 
atiil  otbon. 

Scvonil  rr|ioi<i  will  )in  (tibraltl«<l  liyciunmitMM,  of 
by  penon*  appoiiit«i]  for  tbt»  {■■'■po*'''  ^'  <'»'  '""' 
mcfitlag  of  the  aMoclalioii  (Ilic  tiamv  uipntlnneil  ii 
thnl  nf  Ihc  Hprrcrskry  to  Ibo  coiiimttti'c,  or  tlii>  rn- 
porMr):  I'rof.  >I.  MIIik',  otrlbi|iiakr«  111  Jaiinii;  VV. 
Tub.  foull  pUnit  of  Itallftu;  U.  U.  Vine,  tlrillib 
foMil  PoIyMii:  fir.  H.  W.  OnMlta;.  omilc  hloffki' 
of  Kiigr>ii'1.  Wutpii,  itiid  Irelnnil:  Frot.  T.  It.  Joii»>, 
fnsiil  rUyllopuila  of  Ibe  pnleoEDic  rucki:  V.  E.  De 
Riiiic.  uTickrcmiuii]  vrnWni;  >t.  W,  Dnvln.  IEa>-ei|l 
nMiim.  Vorkiblrc:  r.  K.  Dr  ICjuicc  and  W.  Toptoy, 
eroiioii  of  NMWiuti  of  Ecif liiiid  aiiil  Walu :  V.  Dr«w 
anil  Prof.  A.  H.  (in>uu.  the  preMiit  *tat«  uf  kiiuvl- 
uJfB  recpceting  clie  liilvrior  of  the  «arlh;  W.  Whits- 
■tor,  ccdoitleal  rcforil:  W.  Topler.iiAliotia)  gool0|{lc«] 
tiinvy*,  and  i>ioi[rp<i>  of  Ili«  Intariiailoiinl  KDoToglcaJ 
iiiAp  uf  Euruji«. 

Tbc  local  cuiiimiti<«  ii  .Moniivai  ii  iit^parliii;  a 
;itil>k-bDol(  lo  tlic  city  9n<l  n>'lgliliurbood.  wLldi  will 
contain  affeoloitlcal  ni»ii.  A  souoral  gtolofclcal  gtildn 
in  the  dominion  will  bo  pr^imivil  li)^  tlie  gi-otDj;ical 
mirvey  of  Cannila. 

—  Wo  r'-Rri't  in  li'tini.  Iliat,  at  Ui«  cIom  of  iIm'  flint 
year.  Witli»iii«  •■olIeKO  i^llH'inWii*!!  tin-  only  Ameri- 
can Inble  lietil  at  tl>e  N'aple«  EOfilogieal  station.  It 
wo*  ncpupiixl  111  Ihi-  Bi»t  purl  of  llie  jearhjr  I»r.  E.  U. 
\Vi1*on,  anil.  In  Uic-  Utter  balf.  Iiy  Prof.  S.  F.  Clarke 
of  the  collfljce:  who,  lioiT<Mi'r.  w.'u  tnkvii  111  (oon 
after  rutKliioR  Xapln.  And  ia  not  yet  fully  iccuvorwl. 
Only  one  appUcanI  for  l]i«  table  ap)ieared  for  tbe  M«- 
ond  yeair. 

.— Sooul  PIctat  vrllc*  to  tlie  Jom-uol  dc  Giii'mi!  ot 
hit  llr«l  aciiuaintance  irltb  WurU,  na  followi;  — 

"  U  Hiu  In  ISi!i.  I  rencbwl  PiiU  vitb  a  leiier  ot 
I  lit  rod  uci  ion  from  Mr.  A.  do  la  KUo,  I  oaivrod  tlir 
eoiiit-yanl  of  ih«  medical  Rcbool.  wbere  wu  pointed 
utii  to  in«  a  si)iiare  room  quite  poor);  lighted,  ami 


rallicr  >iu>ll  for  l]i«  Iwetity  mudrnis  «1m  amncrnij 
fotuid  pla«e  tbere.  Sir.  WurU.  In  UUir:»ior}'  costuniv, 
alen.  and  active,  wa*  ffoing  from  une  lo  the  uUwr, 
and  iraa  lalkiiiK  wltli  mval  nulmatloii.  Doc  of  bin 
tsTorlte  »cbo]an  was  ai  lbl«  miinieiil  takliit  bl*  ex- 
ami  nation  for  Ibe  fellowtliip,  wilb  wbat  aniicly  to 
know  the  rvtult. 

''  1  (hikll  iii-ver  fnriiet  llio  woril*  wblcli  Mr.  Wortx 
uiib  fmiik  <-»nllulity  luldre.Moil  lu  ni«:  'You  ccmi«i 
from  inie  of  Ibc  iiinitera  uf  u-ience:  inj  tabnr^iory  it 
open  to  you;  there  arv  but  tnenly  places;  ab,  wHIT 
tlil>  ye-nr  there  will  tie  livonly-one  of  lit.'  Tlieti 
.ifliT  liNtinj  ai'polnltHl  me  lo  n  iiliicn,  and  ialnidiicvd 
III*  lo  Sir.  Wiliri.  bin  chief  attendant,  he  added,  '  Iiy 
llM'  way,  you  know,  I  rvcoire  Frlilay  fTenliinji;  you 
will  alwnyt  lie  wolcotnr:  Uila  Inrltalion  I  ncier 
repeat.' 

"  And  in  (his  way  the  students  wli"  were  futtuDola 
cnousb  to  be  near  the  teacher  found  in  Iiiw  at  Ihc 
lame  tlirn-  a  teamed  profejoor,  a  dln^^tor  of  IheJr 
undte*,  »n  intplrer  of  ihclr  dUcuMlonii,  a  dnfcudor 
of  new  but  lo^cal  iilea*.  and  n  frietxliy  ailvi»er.  an 
iuterMting  and  cheeifnl  coarenti.  a  tioil  at  enjoy- 
able aiid  eaiy  icceptlntu,  hnppjr  to  plnui.'  and  to  he 
luoful  In  ihiiK  nhom  bo  cniinidDrGd  hlo  intclleelital 
fanillj.  How  can  I  rvpriHlucc  here  Ibe  lnipre»iioii 
left  by  the  scjenlillc  diwiiMluuB  excited  in  tlie  Uliora* 
lor^- by  thu  wi>rk  of  aaeliolnror  by  a  new  dttcoscry? 
'IWra  wu  nil  ontbiujamn,  an  Impultie,  a  Joy,  viiicTi 
u'oall  fellnndKr  the  direct  and  spiintMievii*lnlltiene« 
ot  an  iiKtrucliiiit  frieiid,  a  rmpeeled  master." 

~  'I'lin  Hf th  liitemntlnnal  hygienic  cont^rvu  will  Iw 
lirld  nt  TliP  Elaguofrom  tli«21tt  lo  ttieSSiof  Angiix, 
nnd«r  ilio  preatdeneo  nf  tlie  nilnistei^  J.  Rctnakcrk 
and  do  Beaufort.  The  wiirk  i>f  lire  oongreM  will  b« 
divideil  iTito  fim  ici-ll«tit,  and  iQeinre*  will  be  given 
from  tiimn  lo  four  o'cloek  uvrri'j  alii'nioori.  Tbe  prtn- 
(-ilial  •poaker*  will  bo  L.  Puteur,  on  inethmlaof  Infoc- 
lion :  II.  Paeehioiii  of  Turin,  on  Uie  hygiene  of  the 
future;  PiofeMor  Plnkdnburg  ot  Bonn,  on  the  tndn- 
Mice  ot  the  mtcrob«  theory;  .IuIm  Kocbard,  ••■)  the 
va!uporpii1i1iehy^ene;Ste]ihenSRiitbof  New  York, 
on  tiie  medical  profeKlons  in  the  United  Stalei;  E.  J. 
Uorey  nf  Pnrl*.  on  uief ill  power*  In  thn  forward  more- 
ment;  W.  II,  l.'ortlnld  ot  liOudon,  on  »cieii«e  and  «iok> 
iieto;  E.  Ir^lot  of  Pan*,  on  hygiene  in  dwellings:  J. 
l^Yoc'i  of  Bniwfli.  on  dilnklDg-waliT,  Otlier  lecture* 
will  bo  glieii  by  Dra.  Koch  ajid  Bockli  ot  Berlin. 
Application*  for  parlioipxtioa  in  tbe  coii;;:re*i  sbouM 
lie  oddrctseil  to  Profetaor  ran  Onrbeck  de  Mcljor  of 
Utrecht. 

—  At  H  iaioMMloi)  of  ibe  tHU'tinii  ot  pliy^ca]  and 
>'XI)erlm«ntal  Kienit<  of  the  Royal  soi'iety.  Mr.  G. 
Johnalune  Stoney,  lute  aitrniiomical  maUtont  to  ibr 
Earl  nt  ItoBic,  ilescrllH'il  ,t  form  nt  Inolrumrni  which 
bad  prored  very  oucc'oifu]  in  coinpieti&K  tli«  uptical 
adjualment  of  rel1>M-lliig-Irle*cope8.  The  new  colli- 
mutof  which  he  invented  at  long  ago  oi  18^1  wa« 
moile  by  Mr.  Grubb  but  autumn,  and  Is  a  ibofl-tocui 
(cleiiTipc  of  two  Inctiee  aportiiro  and  uI*vod  indie* 
Ionic,  which,  when  iiwil.i*  to  belnierted  into  the  eye- 
piece-bolder "f  the  large  reflector.     A  *prtrk  bct«v«-n 
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ptatikoBi  (niinu  U  [i(4m1uc<>U  iii  Ike  (o«u  iif  till*  !■• 
•tninmi  )<j  a  kiuII  Rliumkoilloall:  aihI  ihelighlof 
tliF  tjMi/k,  roK^^iuj;  troDi  tlic  coJIIiiialoi,  I*  raflnclPiI 
b;  lb*  himII  mirror  af  il>i-  N>wioi)Uit,  ntiiJ  thence  i<i 
iU  htse  miiTor.  On  |>ii9LiD):  ilio  ralUmntoreyepiMc 
ukd  plminnm  polnL*  a  llulc  Inalilc  lli«  focu*.  (bi-- 
iHMn  lit  Ilghi  will.  If  rixry  ttiing  U  In  pcrffcC  ailjuti- 
uenU  ntriiM  lu  »i<-|<>  ntut  rctlpciiaii  by  tbe  larit^ 
uimir,  oiul,  rp-enteririi:  ilw  ci>llitiikii>r,  tortn  nn  ini- 
AQc  coincideDt  wiih  ifav  npoik :  anil  any  wiuil  of 
HdjiuliDRttt  In  111  iiniN)  lM-1r:iT«l  by  Ihn  ItiiBgt-  In  tli« 
■Mil  vt  viiw  o(  iIh-  mllliuauir  iioi  bflan  ntlnddeiii 
wilb  tli«  ipurk.  Mr.  S(oii«y  tupiVMiilfi]  tlii»  «iillre 
|ini««v  III  compktiDU  tlie  iMljuiiiueiit  n.i  oceiii>jlng 
tfM  ibnii  half  a  mlnnlr.  nnd  n>  bojiig  lo  cjsy  ni  h|i- 
(ilicalioci  tlial  It*  U  ill  lli«  Iialill  nt  n>|M>«iliitEli  rrery 
time  thr  lelc^copv  in  liiro^il  ii|h>ii  a  ii«w  object. 

—  In  a  l«<liin!,  M«y  23,  at  the  lhi]r»l  hi^iHtiiilnri  «l 

Gr«kt  Britain,  uti  m-ent  rctmrebca  on  Ibc  ditlauc*-: 

of  tbi>  hxM  >Ui-i.  iind  on  sonie  fulure  |>n>lilriiu  in 

■idervjl  atitniioiuT,   lie.  rinvU   mil,   her  llujp*ly'* 

ationxr  ai  Ihi-  Capo  <>t  l^nxil  Eln|ir,  »iiiiiiDnr)twl 

Ifollow*  ihiT  lnl«  iiiTCHiigttitiuii  at  tliat  (ilnct.'  on  llic 

»IUi  vl  iiM*  In  tbe  iiwUwm  beraivpbctc :  — 
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bTIm  tMt  cnlumn  oint«tn«  Ui«  ttAi't  ilteuiww  In 
bt-nnit*,  •»  number  nf  yeu*  In  wblcli  tiebt  (rum 
I  •tar  would  ntjith  ibe  earib.    Tbe  ob«ei-reia  im 
Dr.  mil  mid  Dr.  Klkm,  mm  ot  tbi'  Vain  niUcee  olr- 

tervatnrf,  Xow  llavrii. 

—  OlMtrliii  coll<^.  In  Obio.  liBsaciiiilnnl  Llicbatoiil- 
rjil  rollccllonof  Dr.  It«anltla«  <•(  l>a I nnvilti', contain- 
ing not  fui  (roin  Ifarre  ibouinml  ipri'li-A.  'riic  main 
jiHt  of  ilir  coIIctiIloi  toatlfte  of  1I14  plunvruKonia 
lit  iKirllicni  Ulilo:  Inil  It  aImi  liai  many  plants  fruiu 
ibo  L'nltoil  StatM  generally.  eapccEitlly  »cd£u*,  grmn-^, 
nnd  <i  lllow*,  «l(b  urrriix  hundrod  aiwcleii  of  iniiMCf^ 

—  Tb*  Sew-Vork  .>'uii  forJn(»3!iglvMauln>iancir 
of  Ingenuity  nn  the  part  of  lorao  oriolcn  In  Conlnl 
P«rfc,  wbidi,  flniUnv:  ibc  twig  mi  wlilcti  they  wew 
iKilIdlug  Ibolr  iMBt  too  weak  tor  itH  iiipjiotl.  fnileuol 
It  by  a  long  tiring  to  lli«  brAiieb  aliovc. 

-^  Mr.  ArlbuT  R.  Hunt  r««d  n  paper  to  the  Uuu«Ii 
loclety  ot  I/HidMi.  nu  Jnn«  .%.  on  llio  Influence  of 
i«a«e-curr<int*  on  (tic  (anna  Inlinbhliij;  ■hallow  tea*. 
Tbe  Mtlior  r«f«r«  (o  Tariou»  pliy*k-ii1  dau,  amunjc 
MhemiuotlncProd'eBiorStukeinudHr.  T.  StGT«iiMn; 
Ibo  lAtl«r  (tkilng  that  a  ennvnt  of  O.fSln  nf  a  mlln 
per  hour  « 111  carry  fofvardi  Onu  sravol.  and  iliac  nf 
l.aOStt  will  roll  aking  pcbbU*  an  Incli  hi  illoiiivler. 


Froiu  Ibisaud  oiUirr facts.  Ur.  llimiMsneitlMi  whv«- 
currenta  do  inati-rlalty  Innufitco  Ibr  marlnr  fauna 
InbntiillNx  <ball<>v>  wau>r,  not  "oly  tbf.ue  ct  llwi  llda) 
str«»il,  but  likfwiac  iLimc  Inlialitlinx  Ibc  il'-f|>r(  «•*• 
boiioni.  nc  adduce*  Initan<<a9  of  anlmab  living 
anon;  or  on  rocks,  and  of  lli<»i>  f  rcfiuriillDu  taiHl  or 
otbra  di'iHMlts.  music  rati  Kg  ■|i«cii'h  of  ntnrlltb,  mol- 
liitfch  4lirlin|»,  crat>'.  ai»l  ll*b.  Hr  tayi  tbai  even 
thv  flat  Itobca  ( PleuroiKclidnc)  nccm  to  baie ebanged 
tbdr  original  (orms  oiid  linbiii  (or  tin'  [iur|iuw  ot 
b«iln(  abliT  lu  live  ni  iballow  watcrt  imllatcil  by  ntuvci^ 
Itefvfriiij:  nuirr  pariictilarly  to  •peciet  of  <;anlluni, 
lie  ODilvavoi^  to  nboir  how,  under  the  iiifluence  «< 
«-atF-caminl4,  Ibe  variation  of  apcclci  luay  be  pn>- 
ntolvd.  iind  even  (facir  local  oxtlncilonbroii]ililklioiil. 

—  PrnfesMU  Sir  William  Tbotnsoin.  <-f  tbe  tTnlr«f> 
tity  of  GbUfiow,  Iind  Prof.  K.  Pranklnnd,  liave  bewi 
elecccil  hooonry  ni«inbert  of  the  Anulemy  of  ad- 
cncet,  Vienna. 

—  Hrofnwor  AjitiMi  lia*  Iwoti  lonniilly  itpjioluted 
ptofesMir  of  phy>ic4  si  the  C'eiilral  iiinlilitliuu  of  the 
City  nail  guililt'  Inaliliile.  London. 

—  Mr.  Carl  Praium  hM  lieen  apjiointed  profeMor 
of  applieit  matbeiuHtlc*  at  the  Uni<«nity  oolleitc, 
liOndoii. 

—  ProfeeorEilwanl  Ilullof  tbe  gcologkAl  luncy 
nf  Irrland,  luid  hU  paity,  sent  to  Arabia  Pntraea  uii- 
■ler  tli<-  ^iiupIcR*  of  the  ]*ale«iii>i>  exploration  funil. 
tiavc  made  a  coin|ilelo  Iraverae  ot  lli«  Wady  el  Afk- 
bali,  and  consiniolcd  0  special  geological  map  of  tlito 
grand  valley,  n*  well  a*  a  jj:oj^nd  one  oS  Ike  wkole 
r«g1on  brlwi^eii  tbi»  ISed  8ea  and  t)ic  mounUJna  f>f 
Bdoni  and  Moab.  —  tbe  latter  on  a  smatl  scale,  thirty 
mile*  10  ibc  Inch,  to  accunipany  Ih''  |H-rimnnl  nnrra- 
liie  u'bich  I*  10  appiMtr  In  November  next:  the  former 
on  a  ]M];ur>onle.  for  tbe  scieultlic  report,  wblcb  will 
appear  later.  TIiu  M-ietititic  reiiort  will  be  rhleHy 
gei)l<>|[ic«l.  but  will  probably  contain  I'K'h'Kict]  ami 
botanical  cbaptei*  by  Jlr.  I(.  C.  Ilarl,  aiid  iiKieoii>. 
logical  daU  by  Ur.  Lawrfnec.  to;:etbcr  wiib  n  lieaa- 
tlfiil  hlll-i>lud«d  map  of  iliu  Wady  el  Arabah, 
eoii»truc(eil  by  Major  Kiiclu'iu'r  and  bla  aulstiinis. 

—  It  U  propMcd  to  organlxe,  under  i1i«  uu»picca 
of  the  ■Vtiieiic4ii  •oclal  tcteiicc  uM<OFiatioii.  diirinc 
lt.1  iM.'\i  atintial  seulon  at  Santugn.  Svpi.  .H-i:;,  ait 
Ainenntn  liistorleul  aMociatJun.  con.iliiuis  ot  [irotee- 
*art.  iDBcbcrs,  spvcUUsIa,  and  others  Inteivslod  In  tlie 
wlvancem'-nl  uf  history  In  till*  touulry.  Arranps 
laenta  will  be  made  fur  the  prMenlalioii  of  a  few 
original  papers,  in  abstnwt.  at  the  first  inei-tliix  of 
the  .Imerlran  historical  iu»oclatloD,  which  will  be 
beld  in  Pnln.im  hall,  Saratoga,  Tiiea-U),  Sept.  9,  at 
four  P.M. 

—  Before  tbe  »eelion  uf  jihytlology  of  the  Inter- 
nallaiuki  medical  congrent  of  Copenhagen  will  be 
broitsht  the  following  problems  and  conimunlcatioDC 
Profetaor  Uannniiriien  of  tT|iMt|n,  the  niucout  luh- 
■lancea,  and  their  relation  (o  the  albuminoid  sub- 
■tance*;  Prof.  1t.Xorrisof  Binufngbaiu.and  ProfcMor 
Hayeni  of  rarla,  the  riU  of  fugltlTe  corpUMlea  in  tbe 
(omiatioii  ot  Dlirlne  and  coaKUlallon,  and  the  relation 
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b«C«««n  tli«  IiematoblMU  of  Elayctn,  tlid  plaftrlnf* 
of  BiuoMfu.  Aiid  tta«  fugltli'«  illitlu  ot  tlie  blood  ol 
Norrii;  Prur««»or  Dogiel  of  Eilmii,  tli«  nokguJuton 
of  flbritiu;  Dr.  Wouliliidga  of  C>Ditiri<lge,  Ui«  co«gu- 
Ution  o(  IiIoihI;  rmfctjor  Worm- Mii Iter  of  Chrli- 
ilania,  ilie  pn>portion  of  tin'  nunibiir  i>f  tba  rod 
glot>ul«  ot  \iiimil  to  tli«  •juutitEty  of  haemcf  lobiii 
uTiil  lo  Ibftt  of  [be  ilry  i;lobule*;  Or.  Olta  of  Chria- 
llKtiin.  lliH  U[c*t  rtttoaivtio*  nii  Imrniofilobln  and 
BictlicinoKlDbiii;  l>r.  C.  ttobr  at  Co|>«iihaK«B,  r«- 
M«n.'hni  to  delTmiau  tlio  ubiorjillmi  la  tb«  dtuo- 
cUiioii  ot  oxyhiuraoglubln ;  rrofusaor  Cliarla  of 
t'ork.  tb»  KM  (uiinil  In  the  Msrrnllimii,  apcclklly 
Uio  bile;  Profi'->*or  Etizoliimnti  of  UlrMhi,  l'n)(<'ii»of 
Itativkr  itf  Paris.  Profeasor  Mi-rkvl  of  K<mii^her^, 
KTi'l  PrufcH'or  Itciiiiii  of  StoclUialm,  d«inon»lnillons 
to  kImw  tbe  atrURtun.'  xml  chan;[n*  In  form  of  Iho 
miuculnr  )lbr«a  *ni  ot  [irato|iluiin  in  kIaIIoh  to 
their  plijilologlcBl  fuuctlon;  Professor  Ileiiluuhidii 
of  BiistlkHi  and  Dr.  I.aiigley  ot  Cambridge,  Ib« 
modlBoAlloQii  ot  tbo  Klaiidular  cntU  iliirtng  Ibr-lf 
NCiIvliy,  NQil  th«retM)oii  l>etw>u<ii  tbe«a  inodiflcMloiit 
aiid  Lli4  i^ututiuii  ot  Ihe  ImphiL'  iiervM;  Dr,  Gukell 
ot  CaiiibrUlRc,  the  ltiliibliar>  or  rvslrlcLivc  aclloDB 
of  rn'rvoui  tiirec,  mid  tb«  n^trlctliin  iirrvcji  In  ipiri- 
«nl:  Profeuor  Ui>j;i«l  of  K»).aii,  tb"  cnuxp^  of  ilis 
wovonmnl'  <>i  thu  bcirt  ;tiid  of  IhHr  ri'itiilatioTi,  ucid 
of  the  cottilillon  of  the  bc»rla  uf  ivnimais  whicU  have 
died  from  tb?  oflri!!*  of  varloui  poiiuns;  PnifuMor 
Krciiieeker  of  lIi>rUn,  tlio  contro  ol  co-ord) nation  of 
ttii-  movumutits  of  ih«  Auricle*  of  i)i«  henrl;  I'mf. 
H.  JJuiik  of  Dci'lia,  tbe  funcllont  of  tbe  vortex 
ot  tbe  euebrwl  hainl>|ilicr)» ;  Ptvitcucir  Mono  of 
Turin.  ProfeaiM'  Mnrey  of  Puris,  &111I  Dr.  Kraiivo'*- 
Frikiick  of  Pari),  the  mcchaiilBiu  uf  th«  circulation; 
Dr.  Prain.-olU'Prnnck  of  Paris,  the  expert  me nlnl  jia- 
tliotogy  ot  tb(>  olrcuUllon  of  tbe  blood  by  unillc^inl 
iMion*  ot  Ibe  heart;  ProfcMor  Diinlnii  !>aiid?riian 
o(  L'lndon,  atid  ProfuMor  Uosto  of  Turin,  llie  aji- 
plication  "t  IniiAniancoiu  photo^rnpby  in  physio. 
lof^ckl  rwearcltci;  PrateMior  Marey  of  Pads,  Iho 
application  of  initAntaiitouplioIogmphytoiheitndy 
of  viilniilary  mot  em  en  ti;  Ptol<-Mor  Heiin^n  of  Ivicl. 
uiid  Dr.  It.  Uaglniky  of  Uerlin,  Ihu  ralHiioii  be- 
tween the  nlriii'inii^  aiid  llir  fiinelicn  of  the  labyrinth; 
Dr.  Bli*  of  L'pftala.  tlw-  tpi'iiilii;  fiirii'llon*  ot  tbo 
nerve*  ot  ihc  ikln ;  ProtesRor  HeiiHn  of  ICIot,  tho 
•(untloD  whi'llier  tile  doctrilitf  of  b«redll;  U  to  b«  lo- 
Gludcdiiiaeour4einpb]-»icilngy;  Pnifrsior Kronecker 
of  JWliii,  tbe  pn'atnl  *inln  ot  tbe  kDowledgQ  of 
dagliilltlon ;  Dr.  Openobowski  of  Durput,  the  anlo- 
inatic,  n'llcx,  and  Inhibitory  luoiiiins  of  the  eardia 
of  tbe  »toinaL'h:  and  Prof.  P-  1>.  Panuiii  uf  Co|K'ti- 
hagen,  tbe  »l«uder  itil«4tliial  tistute  tor  pby* 1 11  logical 
ruwrchen. 

—  Among  r«cent  d«aibii,  we  not*  ttaoM  of  Mr.  O. 
n.  BouUiiny,  the  pbysiclal,  on  (hu  17lh  ot  Uareb. 
at  Pnrii;  Dr.  T.  A.  Alooita.  on  the  Ot)i  of  -ipril,  at 
Marbur;;;  Dr.  J.  liaclimann,  profcuor  of  geology  at 
B«m«,  at  that  plan  early  in  April;  John  Willininnoii 
uf  Loultville,  Ey.,  at  tbe  Wbiic  Sulphur  Sprlogs,  June 
1<I;  Prof.   J.   h'.   R.  GucppeTt.  who  made  a  •ptclsl 


study  of  foMll  plants,  on  tlw  ISih  of  Hay,  at  Bre»tau, 
iu  hit  eljcbty-fourlh  year;  Dou  Eulo^io  Jiminei.  a 
prominent  bpaniab  mutbeinatldan,  at  Madrid;  Prof. 
C.  Uooita,  formerly  illrrctor  nf  the  ol>«crvatory  at 
Santiago,  Oillo,  at  Dr«4clen,  on  tli«  "iA  of  April,  at 
flfly-ulne  yuan  of  age;  I'rofeoor  Scboe<ller,  auUior 
of  Bucb  der  nattir,  at  Klaini,  April  iilx  and  Prof. 
G.  von  ItoKiialBivtkl,  «xlltor  ot  tbo  AtitiaXen  6tr 
hyilniiiT»!'hir,  at  Ikvlin,  May  4;  Henry  Watta,  the 
well-known  editor  of  the  Walts  Dicilunary  of  ebem- 
Istry,  June  ;lii.  in  bis  MiTenUetb  year. 

—  TlKi  ethnologlciil  »ii)>-cuninilice  at  Ilnrlin  bai 
asaiti  ^ii^Hifvd  Capt.  J.  A,  Jacobfton  tor  a  lonif  vxp«- 
diliuu  llirooi'li  Itnsiia  and  Mberio,  ai>d  aino  through 
tJie  Amur  regimi  to  the  PacI tic  coast.  CapL  Jai:oU- 
aon,  who  only  a  feir  tnonliiK  acoinluniod  from  a  two 
and  a  half  jvars'  Jonrtiey  thiviugh  Alaska  aiid  notih- 
we»C  America,  irhenue  lie  brought  a  ool  lection  of  clgbt 
tliousand  objects,  will  start  very  soon.  After  lie  lias 
niitdn  tills  Jouruoy,  bu  Intends  to  go  to  Urlti^h  Coluni- 
bla,  and  enter  aualn  tbe  *enlccot  tbe  snlmal-nier- 
chaiit,  Carl  IIap;nbctk.  al  Uamburg,  for  whom  lie 
has  maile  several  Jourueys  before,  Ibrougb  Lapland. 
Grriinland,  and  Labrador. 

— The  aiinusl  meelhiK  of  the  Kntomolof^cal  ctiib 
of  tbe  AiiJerieaii  association  for  the  advani-emcDt  uf 
science  will  be  held  in  a  parlor  ot  Uotel  Latayeitu, 
Phlladelpblu,  cmnniDitcliiK  at  tiv»  p.m.,  Wodniudny, 
8ept.  8.  In  »ivonlaEicii  wiib  the  nil«s  ot  Uie  cinb, 
tbo  nieeiiiig  is  (tailed  the  day  twfon;  tbe  opening  of 
tbn  Koiieral  meeting  of  the  bmocIbIIoh.  Eiitotiiulo- 
Kist*  who  desira  to  road  communlratioiis  at«  ro- 
(]U(«(ed  tu  notify,  a*  early  as  Aug.  lH,  ciilier  Dr.  U, 
S.  Kellicotu  president,  Buffalo,  N.Y..  or  Mr.  U.  8. 
Woslcott,  fccreinry,  Maywood,  III. 

—  To  Incicaso  the  interest  In  the  work  of  the 
chemical  scctiun  of  the  Auiurieaii  auovlalion,  the 
cbalj'inan  of  tlie  lectloii,  Prot.  J.  W,  Langley  '.f  Ann 
Arbor,  Inu  iiigfiesled  that  one  or  more  subjccla  be 
bron^ibt  np  for  «pt'i.-)iil  dikcnulnii,  and,  wllb  tbo  liope 
llial  others  may  be  •iti|;);e4ti^d  by  Ibu  iiiembtrrs,  liat 
Iwincd  a  circular.  In  wblvb  be  puis  forivanl  tbe 
following  a*  probably  offering  goml  ojipartunliy  for 
debHie;  1°.  To  what  nxtfint  Is  tbo  hjpoiheslsot  '  Ya- 
lence,'  or'  atomn!ity,'  of  valiip  In  expUinlnjc  chemi- 
cal rcnctlani  ?  2°.  What  is  the  beat  initiatory  course 
ot  work  for  sluilontt  entering  ujion  labomtory  prac- 
tice f  3".  What  i*  tbe  tio«t  ni'-Uiod  for  dciemilnlng 
pboiphoric  acid  7  4°.  To  what  extent  is  the  '  Indu- 
oncc  of  man '  uf  practical  importance  in  analyilcal 
operation*  y  If  the  choice  ot  a  majority  of  ili«  sec- 
tion fiilltonoDK  or  two  topics,  Protu*iH>rl,anKlcjwlll 
bave  the  tltl«s  put  upon  tbe  Pbilailelpbla  unnouncu- 
m«ni*. 

—  Al  an  ImptoTement  ut  tbe  nieteorotoglco]  ser- 
vice on  the  coa*tut  eastern  .\il.->,amclparoloalcal  and 
asirouomical  siHliun  bn«  Iweii  c*lnbll«hed  at  Hoog- 
Kong.  on  the  peninsula  Kauliin,  i>ppuslte  the  city, 
tlllhoi'ti.'  the  obsorvHtory  ut  Manila  warned  tbe  port 
of  tlong-Kong  wb«n  a  typhoon  apptuacbed. 
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COMMBST  AND  CRITICISM. 

Tuc  \OM\f.  iincvruiiily  ha^  Iievii  cniletl  80on«i' 
tlian  couUl  rmsonnbly  linvc  l>ccn  pxiniHo). 
lireeK  &ikI  Uie  rcmnnnt  or  bis  pnrtr  havo  bi-cn 
re«cit€<1  ttom  imiuinent  dcalh.  The  energy, 
l)otiiDi-s9.  itDil  Judgment  of  our  oaval  oOlccre 
(Taw  triiimpbcil  over  nil  obt<taeIes;  Bod,  inspiM 
of  iorxprrioiictt  in  such  work .  coiu|>Iele  Miecoas 
liiis  tu-tfii  .ilt»in«d.  Willi  ll»-  ('nrvol>lt.>d  «tir- 
rn-ors  were  reistiiol  llic  conipltU-  t^■Ml^^!(  of 
itie  work  ut  ibe  Btnlioii.  sucU  instntmoiiu  an 
wtrc  origiiialh  takoti  from  Lady  Fi-anklin 
Baj'.  uiid  tliL*  laorlnl  ri-iiialnit  oftboae  who  had 
caocMmbcl.  cxcvpt  u  few  who  hnd  Itcvome  tbu 
prey  of  wiiitts  and  current*. 


^ 
^ 


Tbi*  [larty  nccoiaplUIivd  all  that  llicy  won 
!*riil  to  du.  aud  uiiicli  more,  without  losa  of 
lift,  tcrioun  aoctili'iit  or  dtscaM',  to  auy  or  its 
iiKtDl>ct«.  -Makiii-^  a  siici't'Miful  rvtrvnt  with 
rcoonl«,  iiMtniment'i,  nnd  all  haiicU.  to  a  [toinl 
wbcr«  a  Hufficicnt  Btorc  to  havi;  cauii-d  tlii-in 
tbrouxb  tbe  winter  shoold  have  beon  in  wait* 
fng  fur  tliviii.  and  whor«  it  ts  even  probable  a 
vcjuud  inij;!)!  bate  safely  reaciied  Ibeni  In  tbc 
aaliiiiin  of  IMH.t.  It  «a»  their  faU*  to  nulfer  and 
(lie  l>oui  i-aifC-^  duo  Inigcly  to  tbc  igiiumiice 
aixl  iHouin[>cl<.'iK'y  of  others,  l-'orlurintrly  it  is 
not  our  duty  to  allot  tb«  bhiinc,  or  upccif^'  Iho 
Kl*,  or  nUlurea  to  act.  whieb  brought  about 
the  diiMtcr.  ItwUI.  witlkuut  doubt,  furia  the 
subject  of  ofllcbl  Inquiry,  to  which  it  may  safely 
be  left,  Meaiiwhili;  tliu  vit-timii  of  »tupidltY 
are  charged  tiy  tlio  great  moM  of  sympatliizent 
to  tltc  accucint  of  arctic  cxplomlion. 


Iti  tbis  Journal  (No.  60)  wo  stal«d  that  it 
was  probable  that  firecly  &turted  soiithwanl 
ttom  \At\y  Praukliii  Bay  in  July  or  Au^ut. 
\S6A  :  that  llu-  ■ncinbcrit  of  the  paity  wl-k'  living 


and  ill  good  health  at  that  time ;  that  a  sucoess- 
(Ul  retreat  to  Cape  Sttliinc  would  depend  ut>on 
the  o|>pori>inity  of  using  tbeir  boa1«i ;  that  it 
was  imtiOMibIc  for  them  to  wirry  more  than  Itve 
orsismonltifi'  provisiooB  south  nitb  thum  ;  tlial 
it  did  not  deem  likely  that  there  were  proviuons 
enough  at  Cape  Snbine  to  earry  tbera  Ibrough 
ihc  winter :  that  tticy  would  probably  be  found 
at  ('u|ic  Sabini-  when  navigation  ui)ene>l  in 
ItfKi ;  that  tbe  prospect  of  the  \va\y  reaching 
tbe  caatern  side  of  Smith  Sound  was  almost 
unwortliy  of  serious  consicli-ration  ;  and  Ibat  the 
prii^rnmmc  which  would  waNte  tbe  time  of  the 
n'lief-idii[is  on  tlic  ea«t  »i<le-  of  Sinllb  Sound 
was  open  to  severe  criticism,  llie  remarkable 
manner  in  which  these  concbtsions  (which 
merely  voiced  tbe  general  opinion  of  aci-rssiblc 
arctic  ex|)crtd)  hare  be«u  justilio'l  liy  tbe  facts 
is  worthy  tht-  consideration  of  tho4«  wito  eou- 
tidcr  arciio  travi'l  a  itiatlcr  of  lud(  mtlivr  Iban 
of  study  and  experience. 


The  geogra|>liical  results  of  (ire«ly's  woik 
are  detailed  elsewhere  in  this  issur.  The  most 
inti-restlug  to  geograptiers  are  tbe  details  in 
regard  to  the  I'rtnn  of  the  wcstfru  partof  Clrin- 
ncllLaiwl  and  the  pliyideal  fcilurcAof  tliatarea, 
and  the  discovery  of  abundant  gnuiu  and  tit- 
cent  tjikimo  tr.i<^vs  in  its  nortlirrn  part.  Tbo 
additions  to  the  shoro-line  of  North  Grcvnland 
are  abio  very  welcome,  though  the  practical 
proof  of  tliv  Insularity  of  that  coutbieiit  bad 
been  nlri-aily  given  by  ScMehi  In  his  dLtiii^iou 
of  the  Ureenland  tides.  The  ivaehiiig  by 
Ixjckwood  and  Urainanl  of  Uie  liigbesl  nurtli* 
era  latitude  yet  attained  appeals  strongly  tO 
American  dfiitbiieiil.  Hie  story  of  heroic  en- 
di-avor,  and  iialienl,  loyal  endurance,  will  be 
hoard  with  kindling  hearts  and  filling  eyes  by 
the  brave  and  enlerprisinji  of  all  nalioiw,  while 
universal  symjutthy  goes  forth  to  livyfx  whose 
beat  and  dearest  heroically  met  tbeir  fate. 
a»  their  bial  faint  breath  went  out  beoeatb  tbe 
<wld  gray  arclic  «ky. 
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When  llio  aiinounct^'tneoU  were  madr  of  the 
boootarj  ilegrvcs  conferred  nl  the  terceiitetiAry 
celelinitSon  of  the  riiivorsUy  of  Kdinburgli. 
»Oiiic  )ti)r|ir!ne  wiu  felt  thnt  Aiuericnii  cuen  of 
Bcionci?  itpitciiroil  to  be  forgotten,  while  Aineri- 
cao  pliysii-inns  kikI  theologiuiw  wri-  ii'le<.'lC(l 
wEtli  obvious  discrimination  for  tJicir  acatleinte 
disti notions.  It  Is  dott  stated  that  tlio  niitliori- 
ties  At  Ediiibnrgh  Intimated  to  several  Anieri- 
cana  derolod  to  siHciicei  that  the  university 
would  confer  upon  them  the  dfrgrcf  of  doctor 
of  liiwa  if  ihej-  would  eomc  and  i-ei'eiv«  it, 
■ml  thai,  in  case  of  their  no'i-iittcndaiK-e  tlii» 
year,  they  might  be  ailmilted  to  tiie  honor  if 
present  on  m>mt-  future  oi-casion,  The  liat  of 
men  thus  cho»on  may  not  he  aullicutk.  and  we 
uliall  ibereforo  refrain  fi-om  reprinting  il ;  but, 
M  given  In  the  newspapers,  it  in<'ltidc«.  among 
others,  a  geologist  and  zoologist,  n  botunist, 
an  astroiiomvr,  and  a  philologist.  e>-ery  one  of 
whom  would  be  aoknowledged  In  this  country 
w  a  worthy  reprcacntntivc  of  Ameilcan  science. 


TiiKRC  is  line  opportunity  to  make  the  com- 
ing clcclric  exhibition  in  I'liHailelphia  a  public 
educator  n*  well  iia  a  brilliant  display  by  ghitig 
due  care  to  the  explauntion  of  the  dilTerent 
groups  of  cxhihilx.  Ouly  a  very  smnll  share 
of  the  visitors  to  itnch  exhibitions  uiidoistnnd 
what  they  see ;  but  by  far  the  greater  number 
would  gladly  leai-n  more  than  tljey  know  if  tlie 
way  were  open.  The  untaught  majurily  of  the 
visitors  may  wonder  and  ndmirt',  but  tlioy  really 
learn  very  little.  Their  curiosity  is  excited,  but 
their  reason  is  not  ^atifttled.  Printed  exptana- 
tioiM  Kre  soldoni  given :  vi-rbal  explanation))  ui'e 
often  too  teohatcal  to  be  of  much  value,  rven 
when  the  ethlbiters  can  !>«  found,  and  are  will- 
ing to  tell  tbdr  story  for  the  hundredth  time. 


This  might  all  be  changed,  if  an  extended 
aeriee  of  wclUconsidercd  exjilanatory  cjtrds 
were  composed  with  the  special  object  of 
rwaching  the  most  elementary  inquiry-,  and 
arranged  in  such  succession  that  the  visitors 
who  follow  around  the  niBli-s  in  proju-r  onler 
should  reud  a  concise  statement  uf  the  elements 
essential  to  the  various   contrivances  in  the 


bewildering  display.     Talce,  for  example,  tb 
batteries,  which   will   surely  be   exhibited   is 
large  variety.     At  the  beginning  of  this  lAa 
of  exhibits,  there  should   be  «  lai^  card  ohI 
which  shtiuld    appi-nr    some   such  statement 
as  the  following:  "The  essential  elemenU  of 
a  battery  arc  so  and  so :  these  ettsentialM  are 
roncbed   in  various  nays,  ihiu  and    thus  and 
Uius."      Then    in  furtlier  exi>latintIon  of  the 
different  kinds  of  baltiirics.  which  should 
clansiReit    ns    rationally    mid    as  distinctiv  aa| 
(lOssible.  the  tidrnntngcs  cl.iimed  for  eadi  vln»| 
could  be  apjtropriately  delined.  as  cheajiue^s, 
durability,  intensity,  constancy,  etc.;  or  llic' 
speoi.'il  object  in  view  might  be  stateil,  aod  tlic 
peculisi'  nieauB  to  this  end  briefly  stet  forth. 


There  would  be  &  double  gain  aocomplishedj 
by  such  a  method.     The  direct  gain  would  be[ 
a  distinctly  bettor  understanding  of  the  cxhibi-| 
tion  among  the  many  Intelligent  visitoi's  who 
were  not  especially  informeil  on  cloctricid  mat 
tera.     Thi^  indirttcl  gain  would  be  a  step  In! 
gcncr.ll  education.  In  tlie   recognition   of  thei 
relation  between  ihe  ussentinls  of  an  apparatus 
and  the  contrivance:*  by  which  they  are  attained. 
For  moat  iwrsuns  the  contrivances  arc  of  sraallf 
im[>ortanee:  they  cannot  be  remembered,  ex- 
cept in  a  few  eases  where  peculiar  reasons  may 
give  them  special  interest.    But  the  cssoutiala, 
the  principles  of  construction  freed  from  the 
<lcttulB,  are  of  the  greatest  service  to  alt.    The 
time  and  work  rcijuired  for  the  pieparation  of  ' 
such  guide-canls  woiild  be  great,  but  the  put>- 
lie  would  consider  them  well  expended. 


LETTERS    TO   THE  EDITOR. 
Cretaceous  phosphates  In  Alabama. 

lit  a  previous  leiter  I  atmoun'-e't  ilip  iiCLnirr«nee  of 
phosphatM  in  [he  Iowm  brali  o(  th«  lUllen  IJmettone 
ot  the  en-taceou9  {unnallon  of  Alalmma.  ]  have 
»hic»  illBCo*er#<l  thnt  tlwj  sro  by  no  mean*  iimDaed 
to  till!  liortton. 

ImmeiJistel;  orerljlnB  Iho  rotten  limMioiie,  uii] 
fonnlnit  the  upneniiotl  ilnla  of  the  ervtncaoiis  for- 
raatlon.  are  boifa  of  marls  and  clnj*.  alternstiiuc  wiih 
hanl.  crystalline,  Mndy  IlmeBtonrs.  uaiutlly  usjgnt^i  to 
ill*  Klijoy  itr«iip  of  PtvU-siat  llilgsnl.  Snucliuens 
oxumSntKl  from  aisny  lneHlliii!!  ulinw  that  tli#se  beds 
ill  AlabaiDB.  fmm  l.lTlii^tou  tn  Sucntercounly.  eait- 
word  nosrly  to  Ilin  (iei^r^ia  line,  aro  Mtn  cpuanltv 
phoaphillc.  ' 


^ 
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Tb»  muvfial  Irmii  iliii  iKirlnxi,  wlilch  fau  be«n 
•xunlnod  by  locooniliu.  I^,  irf  marls  — eiUwr  c«l- 
eMvouictNy  marl*, or lii^tit  chalky  iniirl* — compooed, 
In  tbc  ualu,  d(  carttoiMU  ot  liiii«  (l>i«  ttw  analjtet 
of  ibeM  aiartt  oblch  Iiava  bMti  nrndv,  ahov  nu  Bv«r> 
■ge  ciMilrnluf  abotii  llvo  jiereviitor  jititiipliorlc  acid ; 
Uicf  oMiir  acmu  llif  «h<il«  wldlL  <it  tli«  iU[«.  simI 
•re,  In  manj-  limlancp*.  In  very  s«kk1  cimililioii  fur 
nimJlnit  upon  tho  land:  a  iiixrl  <>l  iIiIn  hind  M 
CMtop«bM*lr«Bd]rb<«n  urpiI  wiili  very  fliip  mull*): 
V,  of  llmatoiM!  rock.  uanallT  crj'tialliii*.  Itard.  and 
■ometliuF*  Miwlf.  Imt  oc^aMonally  (o(i  aad  erum- 
blins;  in  mic  tot-^lllT  th«  raJcBrooua  nulttr  liu  btMi 
kaclicd  out,  Icavmt;  a  |>omii«  mim1«U>[i«:  thia  lint- 
rack.  wUcfa  b  th«  Rifle;  llnmtoiiv,  lioldt  from  Icn 
to  flftcm  pn  rvM  ol  ptioapliortc  arid,  and  pxtpDda 
tmlirrly  >fro>*  ihe  dale;  tlir  asgivilBlr  aiaouiil  of 
|)Lvi)>)ii>rk  acid  (.imuiiicd  In  It  !■  ciioniinui;  3'>, 
ipf  nodular  of  roncreiionaTT  mauiM  of  pbiMii>hate  of 
IIdic.  and  nuclei  ur  eiuta  of  gaiuropodi,  blralri*. 
OMtilJ,  baculites.  eie. :  tbeie,  wberever  rsainliKd, 
KppCAr  in  tM  Marly  ptirv  ]>ho^rlIlIklr  ot  time,  l>ui  am 
tMfld  En  coiDparatively  llniiletl  quniilitiei:  not  more 
than  half  n  duxeii  'in.ititUatlre  Mialym  liaTe  ^t  been 
loadodf  ili«tiliiM<pli:ilkm«l«ri*lfnMii  tlit'Si-UiU;  Imi, 
in  making  th«  •inalilalive  tMIs,  1  have  nltrajs  utcd 
*qiial  quanlllic*  of  tJje  iliflereiit  kiilnlaneo.  andbavu 
ihtt*  bira  able  to  torai  aoine  eitimole  o[  Ibeir  com- 
puaU«#  raluc, 

Tbe  iiulCTOpt  of  ilie  |ibi>»plialk  bedt  oecurrine  at 
tbv  bA*»  uf  tli«  r»tt»n  t tin e> tone,  already  de^crUvd 
III  a  t»rai«T  Ml*r,  ptan  nrar  tlie  tollowliiK  plnoM. 
—  PJ«a#a»l  KldK«.  Kiiiair,  Grecntboro.  Ibmburs, 
I?*tm«,  Pntttvllle,  Wotum|ika.  TiuImcm.  and  Socktj 
BIU,^BbUa  tfae  bwl*  iioir  dMcrllNNf  above,  outcrop 
■Ions  a  till*  about  Ihlrty  mll<w  Roiitli  of  the  fonner, 
MMHif:  tbraugh  iw  near  tlie  foilowiiis!  place*.  — LIt- 
IncMon.  rottliipa.  Uoticoif,  Dayloo,  Prairie  Ulnff, 
Mlnt^r  Station,  h'lirl  IKipuslC.  Union  Sjirlngt,  Flora, 
*l«. :  lb#  nn*  line  of  oiitcriiii  beSi)|!  aloiiic  Ibu  nurlh«m 
bordef  ot  ll>e  'prairie  rrgion,'  ibe  oilier  along  Its 
aMitbxni  border. 

It  It,  fuiilivr,  an  lnt*r(T»Unt:  faci  tliat  the  upper  bad* 
nf  tif*  roileu  llMMUme  illicit  arv  phi>*|i)iailc  1  •<- 
amliied  rtdilly  the  oaIcrai>piiic  llmeatone  from 
(Jilnsston  for  (li  itiiln  nanliwariT,  aDdInaT«rTea*a 
found  It  In  be  tH'ire  nr  Iom  pbocpliatk;  and  In  a  ftiw 
plaer*  I  fmiivi  nodular  pbovphalc*  in  imatl  <|t»iititr. 
In  oilier  locallUn,  ai  at  Bollj^,  and  b*Lwe«n  !feir- 
bam*  and  Unionioirn,  at  a  dUtanra  from  irttlirT 
border  ot  tbe  rutlcn  llinettone,  oocur  pho*plialli4d 
nuelel  ot  ibelli.  1  bare  not  fVL  bad  tlio  o]iDonunlty 
I  of  eumlnlng  iIm  tiraia  at  tbcaa  place*,  anil  cannot, 
Iherrfofe,  aay  wbelbrr  or  not  tbe  nhofpnnle*  are  eon- 
One.1  ti>  ilii-se  nuclei,  but  »m  Inclined  lo  iliink  ilint 
pboaplijiiK'Til  iiniU  oixur  x\  Intervnln  (lirouKli  Ibe 
«  bole  ililckiien  iif  tlie  n>lleD  limcttooe,  oj  well  u  at 
Ik  boae  BDd  fluiumiL. 

WbeilKT  liny  i>[  ibeie  plioipliatei  may  be  profitably 

■lil|itml  t»ili>Uii'.  polnl?  ur  iiul.  Il  it  eirilnin,  Ih.il,  in 
Uie  pbu>p1<i>ilc  inrtfh  ami  );r(«uiandt,  our  tannvn,  iu 
III'  '  ptnlrle  region '  at  least,  hava  tbe  malehali  for 
re-inrini!  tha  fertility  of  Ibeir  Milt  at  a  comparalK-ely 
MiiaJl  CuaL  ECOKXK  A.  ShITU. 
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SwaimlDf  liwacta. 

I  am  IHri  a  propeily  qunliBed  reporter  of  icie&tlfli: 
fad*,  bdl  lb*  tallowing  obiervatlonB  baie  liiterwied 

1  tat  on  lli«  doorsieM  of  030  Euclid  Arenup  »ome 
day*  a(a,  vat«lllng  Uic  'Canada  aoldien,'  of  nlileli 


SiaUIko  iMklaaliiMcl  I  «nclo»e  a  ■pMlmen.  Tbey 
led  tba  atr.  Tbay  were  abtoltitcly  myriad*.  Tli« 
north  wind,  I  am  told,  bring*  tfa«m  from  over  ibe 
lake;  bat  tbay  ara  ephemeral,  and  Ibeir  dead  bodies 
are  almost  ai  nonieroa*  on  ibe  pavement*  a*  their 
|]t«  bodUa  Id  the  air. 

A*  I  lat  waidtlDK  Ibeir  fllibt,  my  aUentloa  wa* 
aUrocled  to  a  ainguiu'  *cnoke-lIke  a]>peanuM«  on  the 
top  of  4  loll  elm  wbkhatoodatthaedMof  tlM»r«««- 
curb.  From  tbe  lofinioat  brandies  oflliia  l/M  ro*e 
teriically  Into  tbe  air  fu«ir  or  lire  waTing,  Sickeriiv 
tongue*  of  wliat  at  first  hwked  tilca  amok*.  To 
describe  their  pccuilat  lambent  niotloD,  I  can  lUnk 
of  notbinc  Iwiter  tlian  tbe  'dovcn  tonguo*  d  Are' 
moutlonni  i  n  tbe  ■  Aeu  uf  (be  aiioRtle* :'  or  the  darling, 
llubiiig  spires  of  thr  surora  boraallt,  only  the  ootor 
«a* imoky.  not flerf.    I )[|ve a nidedellneiaiion.    Tli* 
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waviiis,  playing  nMllon  of  Ifaetc^  smoky  iplr**  It  sim- 
ply iiideacrluable.  Tbvy  nuuld  [mle  nnJ  iv-ap]Niar, 
warn  back  and  forth  as  i(  twaycd  by  the  wind,  moiiac 
Mgljer  and  liiglier,  until  aonetlnee  one  would  ttap 
up  twenty,  tbirtv.  or  fortj  feet  bio  lli«  air.  Tho 
looJr  was  at  If  lii>-  tree  ua«  siUDkitii.'.  tlie  ibln  wiry 
column*  of  smukv  alrvnmhii:  up  lulu  ilii-  iky.  Cloxr 
examination  dlacliueil  i.liu  fuel  tbiil  ihete  pillar*  ot 
smoke  In  the  eveniiijt  iwiliitlit  were  really  «iluinn* 
of  winged  iDsecia,  but  wliellier  the '  Canada  sojdier*,' 
or  a  tmaller  Ineecl.  I  could  not  see;  and  in^tilry 
elicited  Ilie  further  bict  that  tbia  ]>beDomrnon  b  not 
eieepllonaL  Periup*  It  ha*  alreaily  been  noted  hi 
yuur  journal,  but  1  renlur*  to  tend  tdii  ihji  brief  and 
Imperfert  account  of  It,  A  ClevWand  ruudeiil,  to 
wbom  1  bare  rvad  ifalt,  la  quite  coalldent  ibai  It  waa 
a  Mitiller  Intect  wlilch  was  thn*  disporting  ittetf. 

EtxrjutD  Abbott. 

Clentuul.  0.,  July  9. 

(Tb«  '  Canada  soldier '  asni  I*  a  large  epbemerid, 
fimnd  In  Immense  numbers  aboot  tbe  OrcBt  Lakes. 
The  pultatlng  (w.-inn*  of  small  Iniecl*  *eeB  aboui 
the  ireo-top  »"[>■  undoubtadly  formed  of  gnaU  (Cht- 
n>nomldac).  alliril  lo  tli«  mosoulloe*.  The  pfaeaoOM- 
nnn  lia*  Ihtii  Ireiiurntiy  witnoiaod,  Iiolh  in  thia 
country  and  In  Euro^ie,  to  Ibe  great  Mloiil»hmeat  ot 
the  ({lactaiots.  —  Ed.) 
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THE  onOASIZATION  OP  AX  ISTERXA- 
TIONAL  SCIEXTtPtC  ASSOCIATIOX. 

ScTKiiAL  montlis  ngo  •Science  |)ul>li«liO(I  nn 
cdilorinl  on  tbo  proposed  roiindatioi)  or  an  tn- 
temational  acieutific  osaociation.  Since  tlint 
firat  pultlic  luiuounoeinont  oriti«  iirojoet.  int«r> 
est  in  it  Itu  dccpciicil  luitl  sjircai).  Tlii-rc  In 
now  in  circul&Lion,  for  addilionul  )iignmlurt».  u 
request  supported  hy  Bomc  or  the  leading  st.-i«ii- 
tiflc  mcD  of  America,  and  addressed  lo  tlie  ttvo 
natioiiul  aAMciiiiiuna  wliicli  meei  on  our  side 
of  the  oreun  this  year.  Tliiii  recpiv-tt  ia  to 
Uic  etfret  itiiit  the  two  bottiM  slutll  consider  the 
ndneiiliility  of  forming  an  int^rnnlional  asso- 
cinlton :  it  ts  lliercforc  tipproprinte  to  consider 
the  gronnds  njion  nliich  we  maj'  advocate  the 
execution  of  Ibe  proposal. 

Tlioi*  are  muuv  peraons  who  have  long  held 
l\it  conviction  tlial  sumi;  rrgular  opiKjrtnnitv 
for  int«riintionnl  intvrroiirso  between  scieniilic 
men,  bringing  lljem  IVoin  all  conntries  into 
pereonal  cootact  wltb  oue  anotlier,  would  be 
e<piui1y  iii>enil  nnd  p)eA»nnt.  Tbc  oiil,v  fi-ad- 
bleinrinmr  yet  suggested,  so  far  as  I  am  aware, 
of  instiring  the  dvjtired  opportunities,  is  to 
establish  &a  interDational  sodety  after  the  gen- 
eral lypc  of  the  national  aasooiatioiis  Knd  the 
inlcrnational  cnn);re.H.i(-j,  iiuch  n*  tint  nuvlical, 
geulogioid,  etc..  —  iirganiztitions  which  have 
nlroiMly  jiigti(i<'d  their  existence  by  the  good 
they  have  nccom]>li6hed.  It  is  believed  that 
the  time  bas  now  come  for  extending  liabllual 
9>ctentinc  c<>-0)ieri>tion  beyond  the  liiuita  of  each 
country,  lo  all  thoiti*  that  nn-  aclivo  in  the  pro- 
motion of  »cJonce.  Moreover.  th<-  manilbld 
sciences  of  the  present  bnvc  so  many  common 
interests,  that  the  welfare  of  each  is  Inseparable 
IVom  Uie  welfare  of  all ;  and  therefore,  when 
they  all  iiiiit«  for  tlie  common  good,  will  the 
liigkcM  puriKwcit  of  knonleilge  be  Iwirt  serveil. 
This  it  is  which  renders  a  general  scicntilie  con- 
gress more  advisable  than  a  nnmlicr  of  s]X!cial 
ones.  Tbo  body  of  wider  purpose  would  also 
represent  more  fitly  the  1^11  dignity  of  sclencv. 

What  advantages  may  bo  expected  from  the 
proposol  Internntioiinl  sdontillc  axxocintion? 
Poromost  Uiust  \k  placed,  I  think,  tlic  opportu- 


nities for  personal  intercourse  between  men  of  i 
the  same  Interests,  but  who,  living  iu  conotiics 
wide  apart,  would  olhurwine  never  meet.  Ex- 
iwriencc  amply  deinonstnites  the  n>ality  oftlw 
interest  and  advantage  of  contact,  din^ct  and 
liumeiliatc.  of  niiud  to  mind,  which  aifords  nn 
iaslght  into  another's  way  of  thought  otherwise 
SmpDKsible.  This  is  bccuiise  conversation  en- 
ables one  to  get  by  n  sliort  cut  to  the  pith  of 
thought,  and  to  secure  an  explanation  of  ja»t 
whatever  has  been  obscure  in  the  conceptions  of 
another.  The  actioii  of  others'  minds  becomes 
inulcrsttKHl  us  it  never  cmi  be  fk^m  l>ooks.  New 
IK>mtK  of  view  open  up,  and  thi;  error  of  the 
personal  cijiintion  is  iliniini'^hifl.  Another  ad- 
vantage must  bo  nought  in  the  meeting  of  spe- 
cialists of  ditfcrcnt  branches,  who  mutually 
inform  one  another  of  the  living  interests  of 
each  other'H  ndence.  The  importance  of  the 
actual  seHsion*  lies  in  tlie  diseoverie*  and  dii«- 
cijssions  tilling  them,  and  is  so  well  recognized 
tliat  tills  nllusion  is  sutticieut.  At  the  associu- 
tion  will  have  great  dignity  and  bigb  standing 
in  all  oouuti4es.  It  will  be  a)>propriAtc  (br  It  to 
undertake  the  lidjustnieiit  of  many  of  the 
internncional  interests  of  science,  such  .as  Ihc 
unilicatton  of  slsndnrds,  and  ottier  atTairs 
requii'iiig  the  i«ncorted  action  of  neparatfi 
nations,  llie  e^titblishment  of  iinil'ormity  the 
world  over,  in  manv  innttci-!t,  niny  certainly  bo 
more  iiuthoriLatively  tnatlu  iliroiigli  the  iiHtlium 
of  a  representative  congicss  of  scientiflc  men 
of  all  nations  than  by  any  other  means. 

As  regnnis  the  special  occasion  of  roiiiKlhig 
the  new  or^ani;eatton,  the  ndvonites  of  doing 
so  in  America  this  summer  maintain  that  an- 
other opportiinily  is  not  likely  lo  soon  re-occur 
BO  (Hvorable  as  will  be  atTorded  by  the  ineeliog 
of  the  British  association  in  Canada,  followwl 
immediately  by  that  of  ilie  American  associa- 
tion in  I'cnnsylvania.  1  f  the  sclieme  is  carriwl 
out,  it  wilt,  in  fact,  be  the  legitimate  and  nn- 
tici|intcd  culmination  of  a  movement  of  which 
the  coming  to  America  of  the  British  nMOcla- 
tiou  Is  one  part.  In  1^X1  the  profiosid  was 
made  that  the  Aiiiericiin  association  invite  the 
British  lo  Americ.i.  This  was  actively  dts- 
ciis«cU :  ant)  Gntilly  it  was  (IclGnoincd — lar;gely. 


Jolt  23,  1i94.1 


SCIENCE. 


HI 


^ 
W 

^ 


I  t)c)i«vc.  from  motive*  or  real  niO(lc«ly  —  to 
po«t|ioiM  the  inTiiation.  and  isguo  instead  a 
larje  iiiiiubcr  of  special  reqaeeta  to  indivtilaals 
to  attenil  from  abroad  Uie  meeting  oT  our  sa- 
aodatlon  nt  Montreal.  ThU  tliity  fell  to  the 
local  oouimitt«c  of  Montreal  in  lHHi.  The 
Imrgo  numtwr  of  foreign  visitors  who  came  r«- 
rirctl  thfi  hope  tJiat  the  British  association 
Cfwld  be  induced  to  come  over  aa  a  body.  The 
matter  wa»  ttien  Independently  taken  tip  by  the 
Gaundiant.  Hiid  j^nnbed  gcnrrously  and  eagorly 
totrards  Uie  great  success  wbioli  every  one 
now  anticipates  for  the  gathering  at  Montreal. 
From  the  llrst  it  has  been  understood,  that  if 
the  ori^nal  enterprbe.  which  was  in  many 
waya  »o  Oill  of  difHciilty.  ithoiiid  be  brought  to 
a  iwcc*'»»riil  issue,  then  tlic  Btill  greater  enter- 
prise slrauM  bo  broached,  and  the  foundation 
of  B  permanent  international  asaoclaUon  be 
Bltem|ited. 

It  1a  hoped  that  the  Rritish  associnlion  will 
tnlco  some  action  in  the  matter.  It  lias  been 
Mtgge*(ed  titat  a  committee  with  powers  might 
be  appointed  to  confer  with  tlie  Amvi-iean  oa- 
sociatlou  at  PtiiliuK-lpbtn.  The  oiyanization 
of  tlie  latter  Ixxly  i*  nik-Ii  Unit  no  flirtltcr  olllcial 
notion  on  ilx  part  is  pnitsibU-  until  the  lime  of 
me<-ting  ilM.'lf ;  bnt  Ibent  can  be  no  doabt  as  to 
the  cordiality  with  which  any  proposal  omanat' 
ing  from  tlie  Britisli  assonatlon  will  he  reoelred. 
At  prihu^Ml  DO  definite  plnn.t  Imve  been  formed, 
■4  It  hurt  )>een  IVIt  that  public  (HvaiSHion  was 
nvCvKsary  before  making  any  decision  ;  but,  as 
it  is  a<lvisable  to  gnllier  as  many  suggestions 
beforehand  as  |>ossible.  I  shall  be  glad  to  coi- 
rM|ioiid  with  iiD^'one  Interctttcd  In  the  prD[K>* 
mV 

Ciuitt.ES  S.  Mixcrr. 


TUB  IMPLF.MllXTS  OF  Tllfi  tGT.00. 

\\  my  former  article  oti  tlwt  igloo  of  the  In- 
Tinit.  piibli-^lied  in  Scient*  last  Aiigii!-t  aiul 
September,  I  said,  in  cloeing.  "  1  shoiihl  like 
to  give  a  few  biief  descriptions  of  those  appur- 
tenances Ihat  might  lie  strictly  ealled  igloo  ae- 
CMiaories.  as  the  native  Mone  lamp  and  kettle, 
tlie  well  to  ^;ih  water  through  Uic  ibfdc  Ice 
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bcxidc  the  SDOw-hnt.  and  iDnnv  other  minor 
items  nil  growing  out  of  the  igloo  it«e1f :  but 
this  article  has  atroa<ly  grown  to  such  iltmen- 
sions  that  they  mitst  be  laid  aside."  A  lettor 
n«m  the  editor,  reqtiesting  to  know  more  al>out 
the  life  of  the  P^skinios  among  whom  I  was 
thrown,  has  induced  ate  to  take  up  my  aban- 
doned subject  ait  an  appendix  to  my  fonaer 
article  about  the  igloo  itaelf. 

Ttie  snow-stick,  calle«l  by  the  Esldmoa  ab- 
now'-tuk,  is  a  constant  companion  of  the  Igloo, 
ami  in  tiseil  to  knock  the  tuiow  otf  of  tlie  rcln- 
dccir  clothes  or  beiUliug.  whuii  by  any  chance 
it  has  gotten  on  them.  After  the  iglooa  are 
built,  whon  camping  on  a  sledgc-joiirticy,  tlio 
reindeer-skins  that  are  to  form  the  tiodding  are 
given  a  beating  with  the  ah-now-tuk  as  they 
are  taken  (Vora  the  sledge,  before  being  put  in 
the  suow-houae  ;  and  this  beating  must  bo  very 
thorough  If  there  has  been  a  high  wlod  with 
drifting  ^now  during  the  day.  or  the  sledge  has 
npMl.  or  any  mishap  bait  occunrcil  to  Itll  the 
huir  with  snow  or  ice.  When  a  hunter  eomejt 
into  an  igloo  from  the  chose  or  a  jotmwy,  he 
takes  off  Ills  outer  reindeer-coat  (coo'-le-lali) 
and  outer  trousers  (kok'-liks),  both  with  their 
hair  turned  oittioarrfx;  and,  ifthercbeanysnow 
or  ice  on  tticm.  a  few  dexterous  strokes  with 
the  show>!>tiiik  Moon  rids  them  of  It,  when  they 
are  carefully  rolle<t  up  aud  put  nt  the  Ibot  of  the 
bod,  or,  if  the  native  is  going  to  reUre  for  the 
nighl.  under  his  bend  as  a  pillow.  When  aercre 
exorcise  brings  on  profuse  perspiration,  tltls  Is 
taken  tip  by  tlie  inner  reindeer-clothes,  with 
Uicir  hnir  turned  inward*,  in  the  shfli>r  of  an 
evenly  distributed  moisture,  which,  in  thick  f\ir 
es])ecially,  seldom  reaches  to  the  skin  itself; 
and.  when  these  clothes  are  taken  olT  for  the 
night,  this  froejies  into  a  hoar- fro^t-l Ike  cover- 
ing, which  is  t«--slen  oif  by  the  ah-now-tuk  in 
the  inoi'iiiiig.  hL'fore  they  are  resumed.  Some- 
tinier  it  ix  iiu|i(i!uible  to  thoroughly  get  rkl  of 
thill  wibiiloDs  ice,  and  nnthing  is  more  dlnagrec- 
abte  to  nil  explorer  llian  to  crawl  otit  of  a  warm 
slix'ping-biig  in  the  morning,  am!  crawt  into  iJii* 
I»ow<Iery  ice  still  clinging  to  the  fur  "f  Uie  inner 
clothes  :  but  there  is  nothing  to  be  dom-  but  to 
grin  and  bear  it  for  the  few  short  minutes  it 
takes  to  warm  the  ftir  with  the  bare  skin  of  the 
body, 

The  ali-now-tuk  itself  can  be  any  •ort  of 
handy  club  that  one  can  wield  with  the  right 
luuid.  while  the  cloUiea.  )>eddiiig.  etc..  are  heM 
in  the  left : '  but  ilicro  la  uauiilly  a  particular 

•  I  lavs  tpiikon  oT  Ihf  IdddII  m  r^AMudnl.  tn  cmBecUw 
iirtili  ihiB  nnuk,  I  lUnk  li  *Dald  nai  tn  unUrtmviInf  la  r^m- 
Aaet  k  Hiiiill  parti  an  ottny  oIiIivh  Irtatf  a»  Ns«-Ton  MMtaa^ 
ar  Milaien*.  !>•>¥.  I,  inu.  nlulnt  V>  III*  wnbliJciUillr  it  ihe 
iTinull.    1  lh*rv  lalJil."!  btw  olWn  b*vb  tunfiy—fd  wllk  tb« 
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form  made  In*  ihc  more  indtistriouB  ones,  that  I 
have  tried  to  represent  in  fig.  1  :  ror.  wlitii  onli- 
nnry  stielcg  are  used,  it  is  in  the  luoxt  laliinicstt 
igloo6  nod  iibject  fimillSi-8,  about  nlium  iiuthitig 


arc  flogged  iiilo  tlio  Air ;  Tor  I  have  M>en  n  rein* 
dri'r-i'nitl,  gimkcd  in  irnlcr  niv)  rovcrc<l  vitll 
wYu\  iccniic-i)  IVozeii.iid  ortliis  bo  as  to  be  uo: 
loiig(.-r  O'lticenblo  to  lti€  eye,  by  nn  iDDiurs  up*  I 


CmHUcUanoniiit. 


c: 


Ift"  w  IS"  lung. 
II"  10  H"  an  •  b. 


Fia.  1. 


CMibeUkon  as  typicnl.  It  is  bluntly  'edged,' 
Hi  shown  in  erOHs-seciion  in  Hg.  I  ;  nnd  lliis 
rndlilatcs  llie  puiiiidiTig-oiil  of  the  snow  where 
it  luis  twen  deeply  embetMed  by  n  Htrong  wiiid. 
or  ice  which  lias  fVoxeii  into  the  fur.  They  are 
geoei-ally  made  of  hnr*!  wtioii  (fig.  2)  ■  procured 
ttoBi  the  tradem  or  whident :  hut  I  undtrstaud, 
that^  1»  inUiim'ly  cold  wcaihrr,  oak  or  hiclcory  is 
morehable  tohivak  than  |iinv«rspnia-.  When 
ii-ood  (s  very  "Ciircc,  Ihvy  arc  !«oint;t»iii'«  nindc  of 
bone,  ¥ig.  3  nulely  reprcju-nls  oti<'  in  tht-  pu*- 
tcmioii  of  the  author,  innde  by  tht-  Nct»chiliuk» 
En  ami  mound  King  William *c  Land,  from  the 
Nhiii-lione  of  a  reindeer,  carved  with  grooves 
in  tlie  handle  to  Hi  the  fingi-'rs.  OlYenlimes 
Iw>lli  woihI  nnd  bom-  ah-now-tiikt»arL-  nirved  into 
fancifnl  designs  or  tlgnn-^i.  —  an  ml  for  which 
the  Inniiitx  are  mo  well  C('lcl>riil<it.  Srimelimirit, 
when  the  snow  rests  lightly  i^n  ihc  gnnni.'iit*  to 
bedeiU)ed,a  glove  ig  tnken  from  Die  band  am) 
used  asanali-now-tnk,  e«|K'cially  where  inrgp, 
heavy  tieni^shin  glovea  arc  worn,  —  such  jis,  1 
iinderHtantI  from  Lieut,  liny,  the  I'nint  Bnrraw 
Datives  use  idtogelher.     But  it  is  easy  to  see 
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plication  of  the  nli<now-tiik.  It  usnnlly  lakes 
about  two  or  three  minut^-s  lo  clean  .■»  ooal  ;  bnt, 
when  the  eledgc*  have  been  out  nil  itay  in  a  se- 
vere storm,  half  an  hour  'm  nothing  unu>iiial 
in  cleauing  every  thing  made  of  reiu<k'i'r-9kiM. 
I  have  already  hinicd  at  one  use  of  the  snow- 
stick  in  my  previous  article,  when  the  woinnn 
of  the  household  would  belabor  tin-  intruding 
dogs  over  the  noite  :  and  it  iii  ooeavionnlly  «m- 
pliiyi'd  by  the  tord.i  of  erefltioD  in  correcting 
tlicir  s|K>nsi>s,  although  I  think  I  can  ^ay  that 
siieh  inslanivs  ari-  tnovi-  ran-  than  aoioog 
equally  ignorniil  |ip(ipli-  of  civiliwil  ouiitries. 
The  ice-cliisel  and  iee-«ooop,  called  by  the 
Hskimos  too'-oki'  nod  e'-lowt.  arc  used  tn 
digging  througii  the  ice  on  a  lake  to  gel  to 
fii-sii  water,  tioiug  into  camp  near  ii  lake  or 
river,  one  or  two  (fcrsons,  ununlU  ui-nrU  grown 
l>o\'s.  are  sent  out  on  the  ice  to  dig  a  hole  to 
get  fri-iih  water :  for,  if  snow  or  ice  have  to 
be  mcllpil.  H  ipinnlity  of  oil  i«  uonxurni.-d.  and 
the  warm  meal  is  nsiially  delayed  about  hair 
or  ihre<'-iiimrlers  of  nn  hour  thereby.  The 
first  thing  to  be  done  is  to  l>e  sure  and  wicct 
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that  they  cannot  compare  in  efllcacy  with  Uw 
true  »now.»tick,  vspocislly  where  ice  and  snow 

■inUdeiUrlij  of  i)m  nriinjii  BiUno  tribe*  villi  vhom  I  Imt* 
•«a>«  IB  aunUui,  Uiob  nol  pnm—<ii«  (hla  aiiinLoriil  •I'lnnKtij 
Veins  '^f^  viocimfrna  in  «  ffvrifnl  rulp  -,  moA  arm  Ui  ihtni^.  th« 
viiperiarlly  afdt^ATlVovi'F  irrikcArHf  Udoi  to  vi'lj  nijirk^T  m 
In  lielf  men,  ciTllUwf  hrtUmo,  They  dritt  Uitli  ■}•■/•.  uiiug 
■lioli  wIilD  liKlini'R.nlljr  wIDi  ililicr  hui<).  Thry  diuul  ibdl 
nni*  lodiSFr'nilj  frinn  •'iib.-r  •luiiiKlvr,  itlnninv  *n>l  Mntiw 
ihclr  «fM— f*  v1tIj<h4jt  Mifnnl  iu  the  phnli:'jjj»r  hftU-1  t-aiplayM, 
la  lbs  nUHl  dollwic  tn.l  uiniilluilwl  Imti*  UibI  Umy  uiiifirlakc. 
lb*  Qll^  of  tnr  h*ri^  uihlylt  Inopokfd  OnlU  It  ItfWtlfund.  whirbll  n 
(rtvir  artuuivrd  Ift  iLo  ollifr.  AHDmlna  Ibt  aliDpri  miniln] 
tfimtfl  Ut  Tw  K'w  Ut  ihv  vthnolDrlsl  tpftJe,  ihcvq  fAri*  uiltflht  *np- 
I"rt  th»  ItivDry.  "i  n>ly  artiancoj  by  Dr.  Pinkl  ^VU«lii.  ut  Tu- 
xnio,  lb*i  Otr  primiiiTi-  mnpliiici'i  .if  miin  »nil  oUiot  r-'Hitimiw 
■■«.■■  ihrirvflfly  fuuiAt  ^Mri'liUua aU J  li^ ont  <f f  cvniplutc  bUmU 
*fmi  tjmaitir7tii»\  only  *(ruelirml,  but  alio  niD<4[0Ml-" 


a  place  that  is  not  fWraeo  to  the  Imttom.  In 
a  hilly  country,  with  steep  granUlc.  trap,  or 
similar  hatilci  to  the  lakes  or  rirera.  any  ptace 
will  ilo.  Wherever  scdtmentori'  (leiwctits  oc- 
cur, more  rontion  i^  niKilcd.  In  a  river  tlie 
native  i»  not  a  bad  judge  of  llie  i>lnoc*  where 
be  will  find  lh«  Kwilte*!  current*  even  tinder 
tlw  ice,  anil  hem  hi-  knows  tliat  the  glacial ' 
oon-ring  is  the  lhiiine#L  Any  snow  banks  or 
drifts  thai  have  been  forme*!  by  the  wind  be- 
fore tlie  tem|>eratiire  in  the  winter  readtvd  ita 
miDtmum.  wUI  give  thinner  ice,  and  conse- 
(|iicntlr  less  work ;  for  the  snow  can  be  sbov- 
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•■lleil  olf  in  two  or  ibree  ininmr*.  c\cn  Trom  Uie 
(Ive|>e«t  drlfU.  If  tilCKe  ilrifli>  nlioiihl  Ix^  cov- 
crcil  wiih  a  cnist,  lUe  native  :i(  imw  knovrs 


Via.  1. 


tbat  lhe.r  w»re  ronnerf  duriug  the  Ortober  or 
Noreiiilwr  llisw.  Ii-foro  IIip  1c«  coiiltl  Imve 
bc«.-ii  vrry  iliU'k  ;  uiiil  n  c«>n])lc  of  fwi  of  drift 
trill  «4irp  liim  digging  tbroitgh  ncaity  dotibhr 


I 
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tiiat  ntiKMiiit  of  ill*.  AikI  with  mnny  of  tboHC 
*■«■)[<•  tt!iii<  lionionii';  on  iiwtinct,  he  csu 
clf>»<'li'  ji»l((c  atioiii  tlip  iigc  of  llic  drift ;  for.  if 
nw\r  •iDi.v  llir  i-olilcst  nvatlier.  it  lias  bcpit  no 
iwouriioii  lo  t)M>  it«-voverinf;.  «tul  only  adib 


tfao  labor  of  tvmoviiig  it.  ali^lil  ta  It  is.  When 
tbirrp  is  no  covering  lo  tin*  riour  blu«  It-c.  you 
will  oftpii  see  tliciD  i-xtt'ndvd  full  lenglb.  tii«ir 
litlk  pug  DOMS  prcHHcl  sgairiitl  it:  for  tlH'y 
am,  by  varying  pecnlitiritic-o  oftlio  Iiiick.  Icit  if 
it  be  frozen  to  the  boltom.  or  »ol.  Tlii;  intc 
selected  by  all  these  condilions  duly  weighed, 
the  opera^oii  h  eomnenoed  by  starting  a  bole 
ahotit  a  fool  nnt)  a  half  in  diameter,  and  prob- 
ably a  foul  deep.  wiUi  the  ice-chi§el.  In  rat- 
lin): "'illi  tliia,  tlic  ioc  ha-H  been  bi'okeu  np  into 
itmull  fr.igmvntH ;  and  thi>«c  nrc  taken  out  iiith 
tlie  ioe>i^(<(N>p.  and  thU  alternation  kept  up 
until  iraler  i«  rendiMl.  The  io<>-"COop  is  tlw 
nnlive  Inillf-  of  musk-ox  liom,  linnly  atineh«(l 
lo  a  pole  from  eight  to  leu  foci  long  dig.  0,  b). 
This  ladle  is  maflo  frotn  ttio  splayt^l  1in»c  of 
the  honi  of  the  lousk-os.  Fig.  4  ixipmieiilK 
one  In  the  autbor'ii  jKmsession.  Fig.  5  i» 
taken  rh>m  Ilall's  '  Narrative  of  the  second 
arctic  rspcilition.'  Oidliiarily  tliey  subserv« 
the  pMr|io«c  of  a  tin  cup.  or  similar  utensil, 
lint)  hold  IVoin  a  |iint  to  nearly  two  i|uart8. 
Wlicn  used  for  an  c-lowl.  four  liolw  arc  iKired 
in  tliu  heavy  hnwlle  (nc  "hovrn  in  lig.  4).  and 
through  thn«  Uie  ladl«  is  l»heil  to  the  |M>le  by 
sinew  (Bg.  7). 


no.  t. 

Tb«  ice-dii>«l  (t!i|i.  6,  a)  Im  any  cutting 
instnmeni.  lik«r  u  hajunet.  Hiihvi-.(>o[nti  or 
«hniponc<)  iroti.  n  inorlUiiig>vbi»>'l  living  the 
Uvt.  on  »  >>'imil.ir  ]i»le  tn  that  of  the  neooji. 
The  Ookjoolik*  sn<l  Netsdiilluks  used  iron 
spikes  from  .Sir  .lohn  Franklin's  ships.  L'sti- 
ally  it  a wel la  out  near  the  bull,  where  it  ih  laalicd 
to  the  eliisel :  and  the  main  object  of  this,  be- 
sides giving  ^cuivr  laebini;!!,  ta  whi-u  the  last 
few  atrokes  are  made,  that  let  iIil-  water  (Vom 
beneath  Into  Uif  in-uell.  with  four  or  live  as 
l>i>WL-rful  and  rapid  IhnistK  itt>  the  dii^ger  can 
make.  This  pinji-i'tion  knockis  ib<-  lower  rim 
of  ii-ir  oir.  aod  ki'i-;>ii  the  well  a  iiniforui  width 
through<Hit,  —  nil  ini- 
|>i>rlnut  itfiu,  for 
through  this  hole 
many  a  meal  of  sal- 
mon may  )>e  cniight. 
'Iliese  last  strokes 
nxisl   l>e  very  rapid  : 

for.  when  the  water  Marls  into  llie  iroll  rW>m  siidi 
a  deiXh.  it  corner  apparently  with  tlw  force  of 
a  fite-fiigine;  and.  once  a  foot  or  tiro  dM'p, 
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the  ice-cMsel  can  no  longer  be  worked.  I 
have  often  seen  iho  wnter  come  iip  tbe  well 
with  Bueli  iiupotiiowiy  that  it  would  overtlow 
Itie  ice  whei-<<  the  ice-digger  was  staniliiijj:,  th«n 
itlnlc  K  couple  of  feet  in  liiu  nx'll,  nml  keei>  piil- 
Mtilig  for  lire  or  ten  Tiiinutes  herore  coiniiiK  Ut 
an  equililiriiim,  gitnornllv  iiboiil  two  lo  three 
incbe*  from  the  upper  iov>level.  Ite^ides  the 
piiqMMe  of  fi'ceh  wabr  for  eooking  am)  drink- 
ing nt  a  camp,  the  native  Blcdgvmnn,  [f  the  ico 
be  lipped  nx>iu  his  sledge- runner  by  stones  or 
ice  wblle  on  a  journey,  will  stop  and  dig 
through  sis  or  seven  feet  of  ice  to  ro-ice  tbis 
|)nit  of  bis  filed^e  —  so  imporiant  is  il,  if  bis 
vehicle  be  beavlly  loaded,  or  only  dia^fiil  by 
a  Taw  dogit. 

'I'hc  KvcraKO  iee-wt'll*  tiri;  about  »ix  or  seven 
feel  dii'p.  riie  tliiekewi  we  had  to  dig  on  our 
King  William  I-nnd  Kledge-Joumey  was  eigiit 
foct  fonr  inclKu;  ntid  I  very  sorionsly  tloubt 
if  il  over  get«  more  than  a  foot  or  a  foot  and  a 
hair  deeper  than  tbis  on  fhesh  water,  in  any 
part  of  the  areljc,  whore  all  the  ice  is  melted 
in  tbe  summer.  This  distance,  tbe  natives  told 
nie,  was  tlie  deepest  they  bad  ever  seen.  Of 
course  their  Jud^^ment  eaii  oulj' be  appmxima- 
Uon,  but  nevertlieless  moderately  i'<-liabl(^.  A 
ills-foot  Ive-n-vll  will  be  dujc  nxunlly  in  iiliout 
forty  lo  forty-live  minute*,  iillhoiigli  the  more 
active  may  do  il  in  half  that  time.  If  tbe  iee 
ba8  been  much  pcniifiited  liy  cracks,  hy  dig- 
ging on  one  of  thc^c,  and  csi>eriiilly  whei-e  two 
of  them  cioss,  one  may  greatly  lessen  Uit;  time. 
Another  use  to  whic-b  these  two  iuBtrumeulA  are 
put.  extraneous  to  Uieir  usual  purpose,  is  lo 
Bliek  them  upH^ht  in  the  snow  at  a  enmping- 
t([loo.  and  on  ilielr  tops  llie  dog-harnessei^, 
wbleh.  if  made  of  i«eiU-Hkiii  or  any  kind  of  skin, 
uw^  liftbli*  lo  be  devoured  by  their  wearers  when 
uniMunlly  hungry:  and  ihiM  iKwitiori.  eight  or 
ton  feci  in  tbe  air,  in  a  very  safe  place  for 
lliein  for  tbe  night.  A  nalivi?  sk-dgeimin, 
ilriviiig  through  rough,  luim- 
rniK-ky  ice.  oflcil  uses  th*.'  ice- 
chisel  lo  clear  bis  way.  iio<l 
will  make  the  angular  ic«  in 
nont  of  him  disappear  in  a 
manner  uiuhI  attloninliing. 
When  one  ice-wi-11  liait  binin 
un-tuceerisnil  (ibut  i^t.when  ibe 
ice  extends  to  the  bottom), 
Ihey  may  an-lt  iw  H  lUcy  Imve 
liJenty  of  oil :  for  by  that  time 
the  i^oo  may  be  enmpleteil.  and  the  Iftmp  bum- 
tog,  although  generally  they  can  and  do  dig 
two  by  Hint  time;  and  I  liavc  known  uwes 
where  ihey  were  extremely  anxious  to  coono- 
mi^p  oil,  and  six  or  seven  wells  were  dug  be- 


fore they  gave  it  up  or  were  sucoeBsfiil.  It  i« 
very  astonishing  bow  soon  they  can  tell  wheth- 
er tbe  well  ia  going  to  be  a  failure  ;  the  merest 
pinch  of  earth,  way  down  In  its  depth  of  Ave 
or  six  feet,  iiislanlly  arresting  their  eye.  when 
the  same  wonid  lianlly  bo  distinjtutshable  OD 
tJie  snrfaev,  to  the  ordinary  eye.  That  very 
instant  they  stop  digging ;  for  many  of  them 
are  as  careful  of  tbo  edges  of  their  ice-oliiiwis 
as  a  man  is  of  his  razor. 

llie  implements  used  in  the  constntction  of 
the  iifloo,  the  snow-knife  and  snow-sbovcl,  have 
alruidt'  been  described  In  the  ai'ttcle  on  the 
igloo. 

Tbe  cooking-im]>lcmeiita  consist  of  tbe  stone 
k«tllo  (oo'^nee'-sik)  and  stone  binip  (kood'- 
lik),  tio  often  deaerllted 
by  arclic  traveller* ;  and 
for  that  rcawn  I  will 
only  dwell  upon  tliem 
briefly.  Tliry  are  de* 
scribed  iiy  Surgeon  Fish- 
er, of  Parry's  first  ex[x-- 
dltion.  as  made  of  lopts 
aitaria,  or  pot-stone.  Dr.  Hayes  not  inaptly 
eum|>ares  thu  lamp,  in  shajw,  to  a  clam-shell; 
and,  if  the  shell  only  had  a  slightly  ^trnlghter 
edge,  the  (■[■mpurisiin  would  lie  very  good. 
Fig.  J*  represents  an  outline  view  of  one  jttjuid* 
ing  on  tbe  ii»ual  three  sticks  sUiek  in  the 
snow- platform  in  fiout  of  (he  snow-bed.  oft 
indii'iiting  the  edge  almig  which  the  Haine  is 
lighted.  Tlie-ne  lami^  usually  hold  iVoin  half 
a  pint  to  twc»  or  three  <inarW  of  oil.  so  rari- 
alile  arc  they  in  *ixv:  and  this  oil.  when  the 
lamp  is  pro|M'rly  ailjusted  liy  the  ivar  stick, 
jusl  touches  Ihc  edge  ab,  along  which  there 
ia  placed  a  sj>ecic8  of  compact  mos^,  tlial  bnH 
been  thoroughly  dried,  and  rallnl  in  tbe  two 
O|>on  palms  (as  a  sailor  would  prcpaa-  his  pipe 
of  tobacco)  with  a  small  quantity  of  fat,  and 
lighteit.     This  muss  must  be  kept  denKC,  or  the 


Pin.  a. 


lamp,  with  its  six  1<>  Ihirty  inrhen  of  flame 
along  this  edge,  will  smoke  biMond  cndiiraner  : 
and  this  is  d»ni-  witli  a  itmall  stick  of  hard 
wood  a  little  larger  than  a  i^eiicil.  This  '  trim- 
ming '  of  the  lamps  is  quite  an  accompli shineot. 


4 


Juvr  SS.  19M.I 


SCIENCE. 


H5 


ukI  only  roafbea  |terreclioii  En  thi-  old  woim-u 
oniip  tribe.  Aoine  of  irlioni  mii  [m-(inn-  ii  liiiii|i 
so  that  it  will  giv«  a  goo<l  ftciuh-  llattx-  Tor 
severtU  bouni,  whlk-  iistially  bnlf  no  hour  U  the 
ticftt  that  rail  I>c  rs|>cct«l.  Tli«v  nn-  coo- 
»Uuitly  liTukro  :  and  titosc  I  snw  thus  iiviircfl 
wen?  n'ini;nt<>d  willi  a  iHJ\tiir<?  of  bliHxl,  day. 
nnd  liiiir,  ncran]'m<;  to  Uur  Itiuuita.  ultJioiisti  I 


I 


Kit.  10, 

couhl  not  verliy  Uk-  mixtiirv  by  watcliing  llic 
Op«rrBtioii.  Kig,  :*  i»  a  gootl  view  of  a  lamp 
((Void  llall'ti 'Narrative  of  Die  wcond  arctic  ex- 
imllliuu ')  iliHi  liAs  bvcn  broken.  au<lrcpali«(l  by 
liiic«r :  aiM),  nltboiigli  I  ilo  not  uoir  recall  aity 
■K-li  iiM-tuIing,  I  should  lliiuk  it  l>Gtii:-r  timn  lli'c 
Oilier,  although,  as  far  aa  I  coiilil  «i-l'.  tbo  6nit 
way  vta«<o  perfect  that  new  crii(-k»  wnuM  form 
din-rtly  be^do  the  oW,  but  iml  in  it;  aiH)  I 
sa|i|KM«  tlint  tiic  on<'  inciitton«(l  by  llall  may 
bave  had  thi^  o^nii-ni  in  ailditioo  to  ibc  at-wiDg, 
In  onliTtbnt  it  ^lioiild  hold  oil.  Heavy  a«  it 
la,  tlic-  iinlivM  cjirry  it  witli  tbcm  evt-rywlicn- ; 
nwl  1  liaixily  knon-  of  any  tbiri);  in  fivllir.ntJoii 
tbat  co«dd  eiTcctiially  rcpliiw  it.  wore  Uit-y  pvcii 
iiK-litied  lo  do  80.  lla  cHJiiTtinnt  comjiaiiion  is 
tli9  stotH  kvtUe.  wblcli  I*  notliiDg  more  nor 


ri«.  II. 

lam  Ulan  a  t«elanpilnr  vosacI  (fig.  IO).hold- 
tug  (torn  n  'luart  to  n  {{alloii.  wlw»c  Hal  botlooi 
la  a  Uttio  •borter  than  llio  ttnmv  of  ibo  lamp 
din'vtly  over  which  it  swings,  m  tlini  Ihc 
Uatnr  Jii4t  toticbe*  it*  bottom.  It  U  superior, 
for  tbfir  u«<:,  to  Ivacs,  copjior.  or  fihi-t^t-imi 
v«a*i.d«  of  any  8lia]>c.  and   bna   Bcldom  been 


reirfaced  by  them,  even  when  tbesf  coiiltl  bu 
>«iid!l,v  hiiil :  aiid  IIh-  few  ccLtptt  I  know  have 
Itven  unwltliug  oiifit.  It  Anlfera  the  some 
niiohagu  in  breakiifc.  mendiit^s,  and  jouriteya. 
08  it«  conflflut  fcNow  tbc  Limp,  to  whii'h  It  I* 
mitc<l  in  «izc.  niid  from  which  it  in  si-ldom 
imrtcd.  t)vcr  a  (hiin<-work  of  k^ng  wood<>ti 
sticks.  thruHt  through  the-  si'le  of  the  igloo  If 
horizontal,  or  into  tbc  snow-platform  if  ]M-qK*n- 
diculnr.  is  laid  a  bent  piccf  of  woo<l  or  a  luirrel* 
boop  (6;;.  11).  acirrsa  which  is  woven  in  rnugli 
design  a  number  of  niitew  strings.  ri>rmiDg  a 
oelnork  :  »iid  on  thi^  net  art-  lukl  the  reludeor 
BtockingH  and  ;;lovef>.  nud  cvon'  thlnii.  in  fact, 
that  U  required  to  bo  warmed  or  drieil.  This 
net  can  nlwayH  ha  fnnnd  in  evcPi'  igloo,  and 
banging  from  fvfiy  ttUtlgi-  tlint  Ih  trani>iM>rtlng 
lioiurbuld  clTecta. 

The  seal-skin  bucket  (Itg.  1:!)  holds  from 
two  <|iinrls  to  doiibb; 
■8  many  gallons,  and 
is  generally  made 
Inrge,  'o  tbat  its  con- 
tents wilt  not  freeze 
solid  diiriuK  the  niglil. 
It  Is  mad«  of  seal-Akin 
(the  Hmallerltnlr^eal), 
laiin«d  MO  nn  to  be  de- 
privcti  of  ihc  hair,  and 
fiinilsbcl  nitb  a  han- 
dle of  the  snme  ma- 
terial scwnl  on.  It 
alwa,\a  buli;es  out  on  one  Mdo  into  a  fort  of 
spout,  where,  by  constiuit  use  in  drinking  fW>m 
tliin  pbiv<?.  thei  have  prwlua-d  it.  When 
empty  of  wai<-r,  awl  clO|;ged  with  ice  (as  it 
iiNunlly  Is  when  Ihey  start  to  the  ice- 
well  i«  relill  it),  it  U  given  a  vigorous 
heating  ovi-r  a  Kbilge,  a  hard  snow>drift. 
or.  if  in  a  Kicirtivr  m<io<t.  over  a  dog'a 
licad,  the  brokin  ici-splintent  Hying  in 
every  direction,  Iwiving  it  as  UihImt  (u  a 
piece  of  canvas.  liio  im-nioo'-sik,  or 
munk-os  ladle,  already  dracrilK-d  a*  snb- 
serving  nnotber  pin'|Hi):e.  and  si'nl-skin 
bucket,  are  slowly  giving  way  to  tlio  iilen- 
8lU  of  B  siiulhir  cfaarncter  of  civilisa- 
tion. 

The  reindeer  ItotUIlng  can  hardly  Iw 
tn-ale<l  under  this  title,  and  the  suQw-knifc 
and  anow-iibovel  were  <loHeritie'l  Id  my 
former  arlieh-.  The  sum  total  of  *  IrIoo  in- 
plemeota  '  sliows  tlM-m,  then-rore.  to  agree  in 
simplicity  and  small  niimlM-rt  wiUi  iUl  other 
implements  with  which  the  jn-ople  wrest  an 
existeooe  trom  a  nigganily  nature. 

l'i:iu>i:nKK  Siiiwatk*. 

Lieat.  t'.S-  army. 
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COUES'S    KKY    TO    iVORTH-AMEHICAN 
BIRDS. 

Kti/  »  iVnrrt-.'l  MirrKnn  Unli.  Caniaininfi  n  e«nei>« 
aecouni  of  tver^  tpteUt  t>{  Vxeing  nnJ/oml  bird  at 
prwHAl  iiiDn-n,  frtm  ih<  nmlintnl  nitrA  «f  tht  iferi- 
can  ami  tM<'i-Siaiesbamitar<f,  iaettinvt  of  Orttn- 
land.  Uy  Ku.iorr  Covu.  3d  e>l.  Etotton, 
Rttes  t:  lauriitt,  lS»t.    80+8(13  p  .  661  fig.     8«. 

The  origiiiiil  oclilimi  of  the  •  Ki'v.'  piiblblii-tl 
in  1872.  c«n^l«tin^  (if  l!irc«  Iiuii0n.'(l  imd  »ixU'- 
one  iin|ti3rial  octiivu  pages  and  two  Imiulriil 
and  ttilrt,v-<-ifiht  woodcuU.  b  Wfell  knunn  tij 
all  AtudviiLt  of  American  binls.  Tin.-  i>n'neiU 
edition  i«  nut  only  •  ooUfvlv  rvwrill«ri.'  Intl 
coiiliiiiiit  ncnriT  Tour  times  us 'miidnniilter,  iind 
iDOix*  tlian  twice  as  maiiv  illiislriilionB,  as  Ibo 
(inil:  jot  in  biill<  lliu  nurlc  itt  scarcely  liirRer. 
boing  printed  on  lliinncr  papor  and  in  smaller 
typo.  While  most  of  Itio  old  ill  u  titration  a  have 
bwn  retained,  many  have  be*«  rajiliiee'l  t>y 
hotter  ones,  iii-arly  ono-lmlf  arc  nddi^d  Trnm 
the  uullior'si  pivvinns  workj§  mid  oth«r  |iiil>liahiHl 
SomvL-..  wliiU-  some  flrty  or  more  linvc  t«i;n 
eii};rn\-vd  cviin-wily  for  this  eililion.  While  Iho 
old  •  Im-v  '  has  pixiveil  eminently  nxfAil.  itwiu 
not  iri ttioii tits deri.>i'l«i.owiiiKniiiiiiIyti><'Xtroiuc 
c-oiid»encH>i  of  ireutnii'iit.  Tin-  prcwnt  •  Key  * 
Ik  modt'llcd  t>n  the  |tl(in  <>rili<;  oM,  ;ind  uritlon 
in  till-  suinc  spirit,  hnt  ia  tbe  same  mttiniv  in 
title. 

The  work  opens  with  a»  *  lilfttorimt  profai-e,' 
occiipyinic  *omo  aixtoi'ii  I>h)^x.  in  whidi  it 
relii-ilonoK-  skvtclied  the  hitrtory  of  Norlh- 
Aiiioricnn  ornlttiology  from  il«  earliest  begin- 
ning nenrly  to  ibe  dale  of  the  finit  ciition 
of  the  ■  Key.'  TIm?  tiititory  ie  divided  into 
'vpochs'  and  'pciiods;'  nnd  the  intlueneo 
varion^  wrilerai  li.-ive  hud  upon  the  |iro(;i-i!ss  of 
the  Bubjcol  in  jiidk-ioiisly  weighed,  itiiil  Uirown 
into  atrong  relief.  'Ilien  follonn  the  prcfaoe 
proper,  in  whiih  tbe  anlhor  fiiplains  ihedlirer- 
en«M  between  the  pn-sent  edition  ait<\  tbv 
earlier  ono,  and  mflkeit  his  ai-knnnleilgiiient* 
ofnid.  in  tbe  preparation  orHie  work,  n-ei'ivfil 
from  vnrions  persons  and  ■ntinvs. 

The  work  pr(>]>er  iHdivi<tr<l  into  four  ■  tnvt«;.' 
l*ilrt  i.  (pp.  l-:,H)  i»  entitled  ■  Field  ornirliol- 

Si\'  and  IV>nnii  n  maounl  of  instrnction  for 
leL'tin>;,  pi-epnring,  nnd  pi«seriin|;  birds. 
Tills  is  a  nemly  verbatim  reprint  of  a  separatv 
work  having  lliis  title.  i)nbU*hed  by  the  author 
iu  1^71,  nnd  nlivady  well  known  a^  n  work  of 
great  prnetieal  nseftilnis-t  lo  colIiMtoi^-  I'.irt 
ii..  '('cneml  ornithology.'  i>t  devoieit  |o  an 
eletnentary  exixxilion  of  (be  Htniettire  and 
cUwkillfation  of  birds,  nnd  ocLiipios  pp.  -V.*  - 
23'!.  It  (1)  defines  biixls  as  diKlin^iixbcd 
AtMH  oiher  rerlebrales,  (2)  disrtisses  the  prin- 


ciples of  datsiAcntioii  nnd  ibeir  applicatioii, 
(3)  give«  deGnitioiw  and  deaeriptioiu  of  tlie 
exterior  jiarl/t  of  birds,  flnd  (4)  ilevoiu*  nearly 
one  humlreil  page*  lo  tbe  aiuitoniy  of  hirda, 
giving  n  geoer.'il  ontliiie  of  tin-  snbjeel.  I'art 
ii.  w  very  fully  ilhifttrnted  with  wcll-choseii 
lignres.  Tlie  jiorlion  of  the  text  devoted  to 
the  anatomy  of  birds  is  entirely  new.  ati<) 
siiDlcea  to  glxe  \cry  fairly  the  nidinwnte  of 
tbo^ubjeei.  whit-b  is  all  the  author  attempU. 
Ktaiiy  of  the  figures  are  drawn  from  nature  by 
Dr.  .Shnfi'Idt  expressly  for  Ihi-  work :  others 
Kte»ni-r  I'.irkcr,  I  luxtey.  and  other  well-known 
author! tie*.  This  part  closes  with  ariifioini 
keys  to  tlie  orders,  sub.onlers.  and  families. 
The  attempt  made  in  tho  old  •  Key  '  lo  i-itnj' 
the  sUKlent  at  ones  to  the  genent  is  here  nbftn- 
doned. 

Part  Hi.  (pp.  3.17-820),  devoted  lo  a  '  Sya- 
tetoatic  synopsis  of  North-.Vnieriean  tiirds.' 
fonns.  of  couive.  the  nuiln  body  of  the  work.  It 
dewrilM-s  all  the  ■i>ecitrs  and  snb-B[»ecies,  and 
dellne^t  the  geiu-ra  nn<!  biiiher  ^ronjw  of  Nortb- 
.•Vnieriiiin  birttii.  The  ileiieripliona  an  mnclt 
nniiililicd  from  Ibmo  gii'On  in  the  (Irttt  edillon, 
bnt  wilh  the  idea  still  in  view  nf  sbnrp  dellni- 
lion.  The  refert^nics  lo  antboritiei  pn-viooaly 
given  are  omitted,  peihaps  not  unwisely  ;  nnd 
in  their  pbiee  we  find  an  epitome  of  the  life- 
hi^tori-  of  the  ^iK«eii's.  wilh  special  reference 
to  their  nesiing-hnliits.  song,  flight,  and  mlgra- 
tiono.  Tticiu'  diHpluy  at  its  best  Uie  author's 
liappy  knsok  of  hitting  in  few  wonl^  a  bird'a 
lunding  nnd  dianicteritdic  (rnits.  More  space 
is  also  given  to  an  aeooiint  of  the  goographicnl 
distribution  of  tbe  varions  species  and  races, 
and  (he  plainages  of  female  and  immature 
birds  arc  more  fully  an<l  much  more  f^alisfacto- 
rily  indieaieil.  An  ftrtifieial  key  lo  the  genera 
ia  given  under  each  anb-famlly,  and  Ihe  species 
(ire  annly/e<t  under  the  ginera.  The  matter 
given  nnder  each  H|>eeies  iti  appnreutly  nlMUt 
four  til  nix  limes  greater  tlinn  in  Ibe  old  '  Key,' 
and  is  Millicii'nt  to  give  in  Katiafaetury  detail, 
not  only  it*  U-i-hnical  ohnr.iciers,  bol  a  glnn|ii»c 
at  the  f'l/e  it  plays  in  life.  Tbe  numlxT  of 
spcc-ies  and  sub-spedes  Ironteil  is  eight  hiiD- 
dimt  nnd  ninely-nine,  whicli  arc  plaeed  nihtor 
three  hundred  and  forty-nine  gemtrn.  Tbe 
technical  names  are  marked  for  accent,  nod 
they  are  also  etyiitologically  ilelltied. 

I'art  iv.  (pp.«il-«a0)  is  devoted  to  a  •  Sjra- 
temutic  KynopMio  of  Uie  fossil  binU  of  North 
.\niericn.'  nninlvring  forty-Hix  a|KVie3.  Of 
thoM;.  twentV'live  an-  U-itiary  (sixteen  bving 
refi-m-d  lo  living  genera),  twenty  eretaeeoua, 
and  one  Jnriissie.  This  part,  the  author  tell* 
OS.  has  been  rovise>I  br  I'mfeissor  Marsb. 
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Tlifi  clueiflcalion  8(lo|ttc4l  ia  »t  ^«ino  polnbi 

jiciilly  ilifTf^rciu  fitwu  Ibsl  employed  la  ihc 

Iflni  tilitioii.  partioularl.v  as  recants  the  prima- 

>ri-  (livisione  of  ihe  dass.     Tbe  nuinbcr  or  -  or- 

avn  '  now  adopUN)  for  Norlti-Atm-ricnu  hmls, 

which  beloDj;  nil  to  the  ■  ttiitvclnu  '  Carinalnc, 

U  thirteen,  iiiibiliviilcd  int<i  turt'iilv  ■ii>>-onlcr«, 

iBUrty-three    ruin  illicit,    nnd    wwiitj- seven  sub- 

biDtliett. 

The  twelve  yrnre  which  have  passed  wnee 
tlie  n|i|warnne<-  of  thu  original  edition  of  tbe 
'  Ki-y,'  luive  l-oen  mnrked  by  a  etiiking  Iticrease 
in  o«ir  knowledge  of  North- American  bii^ds. 
Tbiti  Mlvanco  wonid  alone  render  any  general 
■work  on  the  snbjeet.  publislu'd  at  that  ilnte,  to 
■•onto  extent  aiitii|<istvd  niid  utiKaltNfacliiry, 
however  excellent  it  niuy  have  Iwcn  in  it«  time. 
The  old  *  Key  "  bn«  iin(|iH.-8tionBlily  bad  il  career 
or  u9criilDi-ns,  Bn<l  bits  hfljwd  on  tbe  advance 
.  Uial  has  so  Kirungly  i-bnracleriKcd  tbe  la»t  dec- 
lade  of  North- America  (I  ornithology;  tbe  ob- 
^.-t  of  ibi"  lreati*e  being  to  ennble  any  one,  by 
Its  aid.  to  idcitlify  his  spccimeas  wilboiit  le- 
■iirxe  toother  inforiDalioii  than  that  ibe  book 
'IfftlTonlcil.  The  nitdeilzikin;;:  ivns  lo  nunie 
extent,  st  least  in  IIh  melbodn.  un  innovation 
in  zodlogiF-,  and.  however  well  it  may  have 
»er\ed  ita  ]iiir]KMe,  i>a«  ubviuiHly  open  to  im- 
prove men  t,  a*  (<ucb  attempts  must  .ilways  l>e. 
lid  defirtii  were  donbllcM  as  <piickly  seen  bjr 
ltd  antltor  aw  by  others  ;  nnd  to  remedy  tbeae. 
simI  bring  the  work  down  to  datfi.  tbe  auUior 
wfct  led  to  prepare  Ibis  much  enlarged,  and  En 
many  ways  greatly  improved,  second  e<lition. 
[Tlie  first  edition  emphasixed.  ami  In  r  large 
"egre*  initiated,  a  new  dcparinn-  in  re>*t>ect  to 
^thc  stxtus  of  many  fottns  of  Xnith-Amerienn 
birds,  whidi  were  degniilcd  from  speeiee  in  reg- 
glar  standing  to  th<>  grade  Miib-species  or  geo- 
iplileal  races,  and  referred,  as  ■  varioties,'  to 
he  e|)edeit  from  which  Ibey  were  found  to  be 
bot  oomjileU-ly  diirercnti.ited.  Since  Ibat  lime 
Uie  coatom  bas  arisen  niid  become  e  stab  lis  bed . 
KiDOiig  Amcriciin  ornithologistn.  of  discaiding 
the  inler|Hilatcd  '  var. '  belwi^^ii  the  varietal  :iii>i 
sp<><-iftc  names  of  siicb  fonns :  and,  in  aeeoiil- 
nnrv  with  tliis  enstom,  tbe  new  *  Key  '  lulopta 
tlie  new  'trinomial'  nomeiieliilure  for  sueb  in- 
tvrgrading  forms  aa  il  sevmit  wiite  to  it-cognixe 
in  nomenclature.  Tbe  itaniej>  are,  in  faet. 
strictly  ihoHe  of  lh«  antlior'it  revised  '  C'hecli- 
llst.'  pnbli^hod  iu  1$k:!,  ptu»  about  U  domii 
Binee  ailded. 

Ah  regards  [Mtpor  and  typographical  execu- 
tion, Ih*'  work  is  all  that  nii-d  Ik-  desired  :  thi! 
eompKiition  and  press-work  being  that  of  tbe 
Cnmbri'lgc  University  press.  The  author  lella 
US  Ibat  Ilia  piiblistiera  fieueronsly  sllotved  hliu 


'  to  make  ibe  t>ook  to  suit  himself,'  spariitg  no 
expense  to  which  Ihey  might  in  conscqnenco 
be  put.  While  >«me  of  tbe  cuts  are  not  above 
criticism,  many  of  them  are  flti«,  ao  that  their 
avenge  grade  Is  high:  aiMt  in  nearly  emry 
case  ibelrorigin  is  duly  accredlletl.  Tlie  work 
as  a  whole  Is  ocrtalnly  very  uuHefblly  executed. 


WlEDEUA.f.VS  ELBCTRlCirr. 

tfti  Mix  ivmi  rfrr  tUitritiUV.  Von  GusTAV  Wikdk- 
MA.xN.  '2  vol*  Itraiuischwwig.  Pinwjp,  1882<88. 
1I  +  7M,  7rI002p.     S». 

The  work  which  forma  (be  subject  of  this 
notice  is  tlie  sueeessor  to  '  Die  lebre  N'om 
galvaniiimn«  und  clektromagneiijimuj<i."  by  tbe 
same  antbur.  lirat  |>iiblisbe-(l  in  IlfM.  and  foU 
loweil  by  a  seeonil  edition  in  t  ^  1 1 .  Kvcr  since 
it*  piiblicntion.  Ibe  original  work  hns  tweii 
recogni/ed  as  a  practically  exhanstive  IrealiM.' 
on  the  topics  included  witliin  the  limili'  H-t  by 
the  niiclior.  Every  discovery  and  observation 
is  referred  to  the  original  publication,  and  its 
date  is  given.  These  refet'ences.  so  charac- 
terUtic  of  tbe  previous  work,  are  continued 
and  extended  in  Ihe  ))reiteDt  treatise:  and 
they  form  a  ctaxHilit'd  index  to  tbe  literature 
of  electricity  with  tbe  historical  advantage  of 
dates.  Une  is  surprised  at  tbe  extent  and 
range  of  the  literature  to  which  reference  is 
made. 

It  is  a  Biigse«Uve  f^t.  chat  a  third  editioo 
simply  of  the  original  work  could  not  repre- 
sent the  present  knowle<lge  of  galvanic  clec- 
Iricliy  and  elfctitfrnagnetlsm  with  that  unity 
and  completeness  which  the  author's  plan  eon- 
ti.^mplnled.  Tbe  8e|iaration  between  stnlie  and 
galvanic  electricity,  which  obtaind  up  to  the 
middle  of  the  jirescnt  century,  can  no  loitgor 
be  maintained :  hence  l*rofessor  Wiedemann 
wisely  decided  to  extend  Ibe  scope  of  his  work, 
and  to  prejkare  with  immense  labor  a  practically 
new  book  under  tbe  more  comprehensive  title 
of  •  Kleelrieity."  Thi^  decision  must  be  nni- 
versally  n|)proved  :  for.  aaldo  ftoin  the  veiy 
evident  advantage  of  having  a  complete  trea- 
tise in  place  of  a  partial  one,  tlie  pmtent  eon- 
ve|)tlon  of  electricity  forbids  the  treatment  of 
Ibe  NUbJeirt  nutter  iIa  historical  divisionn.  Tliis 
divioion.  whtcb  seemed  im|xTative  twenly-Brc 
or  thirty  years  »sq.  b.ts  now  becomi-  inipoui- 
bl(*.  No  l^ndamental  ditl'ei-eiices  bctW4-en  tlie 
two  classes  of  electricity,  due  to  different 
nieihods  of  geiiei'atiou.  are  now  reoogniMd. 
With  galvatioineteis  sntllciently  sensitive  to  be 
alTectcd  by  static  dls<.-hargM,  on  tbe  one  hand, 
and  witli  electrometers  m]>able  of  measuting 
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rith  great  i>ase  the  difTercncc  or  poteotisl  be- 
tween the  poleH  of  &  single  i:i-1l.  on  Iho  other. 
It  is  rcadilv  seen  tlifti  ittalic  dectricit}'  nc<|uirus 
iU  jiredoiiiituint  but  not  v/diisirv  clmructcir 
Ih>ni  greikl  diirercooc  of  poti>ntial,  while  gui- 
vauic  clt'clricilf  prodnvcs  its  most  strilcing 
eflfectB  hy  tlic  trnnsfcr  of  grenl  qiinntitics  of 
electricity  a«  n  current.  The  temis  'static' 
ami  'galvniiic*  s«iTe  oulv  to  denote  llie  ox- 
treinos  of  clectricnl  pbcDOiiicna.  lu  fact,  the 
contact  theory  of  jrateutlal  dilferenoe  uuitles  the 
wliole  science  bj  giving  n  common  acw)iiiil  of 
the  historicnih'  diverse  fonn«  of  static  and  (lal- 
vaDlc  eleclrieiiy :  for  it  is  now  generally  lie- 
ltevr«l  ilint  tlie  iiutciitial  <li[fereiice  in  frii-tionat 
mAcbineH  is  iliic  to  contact  of  ilinsimilnr  IkhIivh, 
while  the  old  contest  whicli  hcgnn  with  Volta 
and  tifllviini  is  now  set  at  rest  liy  Uie  happy 
COin|)romi«c  of  assigning  electromotive  force 
to  contact,  and  the  oi>ergy  of  the  current  to 
clX'niicnl  action. 

The  first  volume  of  I'rofessor  Wiedemann's 
new  work  treats  of  general  electrical  phenom- 
ena, the  excitation  of  eleetricily  liy  contact  of 
dissimilar  I^odicit.  Ohm's  law  anil  in  couse- 
quencea.  ili-ti-niiiniilion  of  reniittance  in  a  ^reat 
variety  of  boilii-s.  infawnrcnicnt  of  ulci'iromo* 
Uve  fnrci-,  and  ^nlvanic  elements.  Tlie  second 
volnme  is  devoted  to  dielectrics,  llio  theory  of 
frictional  and  influence  machines,  the  relations 
lietnecn  heat  and  eh'ctrieity,  and  to  electro- 
chemistiTr", 

Itlatheraatical  treatment  of  the  stihject  is  in- 
troduced flo  far  tiH  it  nerves  to  eatahlish  general 
principK-jt  or  tlii^oricn,  and  to  dixcnss  methods 
and  conlliTii  ]'i:»ii]t4.  Itcyond  tliin.  niatheinntl- 
cal  dijicii«4ion«.  which  arc  interesting  lut  mailic- 
tnnticul  oxcrciswi,  Injt  which  do  not  ndi'aiicc 
our  ktiowlcdgc  of  physical  prini-ii)l<'S.  arc 
cither  oniitlod  entirely,  or  are  referred  lo  by 
cilnlion. 

TliL'  applicatiouB  of  electricity  are  noticed 
onli  90  far  as  they  sen,'e  to  give  complete- 
nesH  to  a  McicnliGc  knowledge  of  the  subject. 

It  wiu)  reported  »  vear  ago  that  the  niaiiu- 
script  of  Ihi!  two  roncUidingrohiuies  wil<  nearly 
ready  for  the  pmts. 

I'rofcssor  ^^'ioderoann  ban  pluctHi  nil  phy«i> 
oism  tinder  obligations  by  his  full  and  logical 
presentation  of  all  the  facts  and  principles  of 
the  science  of  electricity.  While  the  work  docs 
not  possess  Ibe  originality  of  Maxwell's,  and 
is  written  with  an  entirely  ditferent  pnriiosc. 
it  must.  nevertJieles*,  be  classed  with  it  as  one 
of  the  gn-at  workt.  on  ek-clricity.  Considered 
fh>m  llic  iwint  of  view  of  giving  a  complete  ac- 
count of  wliut  >^  known  n-spi-i-ting  tliin  branch 
of  j>hy-»ics.  and  of  Htiowing  what  each  investi- 


gator hn«  contrihnted  to  oar  common  stock 
of  knowleilgc  of  electricity,  this  book  is  not 
equalled  by  anv  other  in  anv  language. 

H.  S.  C. 


XOTES  .iyo  iVEWS. 


Ko  pi^c  i>[  nevm  of  wider  inli-rvsl  liai  (nvcrseil 
ttie  uirenuf  two  cnnllnpnti  since  Selenee  wu  (uiin.leil 
tliAn  that  wlilcti  ittiiinunci'cl  lut  WRck  llic  nrflriirrof 
tlif  (Jreely  jiarly.  Tlin  tUiry  of  llipir  frlglilfiil  "Uf- 
feriii^.  tjicir  !»■]  losm-a,  anil  tlie  lUL'i^Mfifiil  x'r»Qi- 
pliiliRinil  of  Ihi-lr  dutt«a.  is  brEpfljuild  in  Ibe  Itro 
<tpi|nilch(<«  from  LknI.  GroHy,  nlilrli  wo  pritil  id  TiUI 
lieliiw.  It  spin'on,  Ibnt,  wlii'ii  found,  l.licy  imn-  liuil- 
dled  in  A  ti^nl,  which  ilie  liirw  of  tlie  eale  li»d  blown 
down  npan  tliem.  Tli«  ilrungMt  of  tJieni  I'liulil  liold 
aloft  [lie  ■l;ri:d-fliLg,  to  guide  the  mllet-parijr  Ibvj 
ciiuld  tivar  litit  not  sec^  for  (wo  brief  minuii-i  only; 
and  Ihv  wcakMt  begged  lo  be  left  Ui  die  In  iieaco. 
Tlialr  provl«ltins  were  utlnrlf  pxliauii^,  niiil  the; 
had  besn  living  for  work*  on  a  iiew  miut«  from  tlivir 
Mslskin  elothiii;;.  with  Ucliens  nnd  «niatl  ahritiip*; 
and  it  U  highly  iirobttbtu  that adeteation of  the  nUe(- 
pany  for  two  day*  would  have  coit  Uiti  eiilire  party 
tlieir  iIvR«. 

Tlic  following  two  d«ipatchef  from  I.leut.  Gnwly 
were  rvcoivcil  li;  the  cliief  aignal-ofllcnr  on  .luly  IT:  — 

Bminnrd.  llicrdorblck.  Coiindl,  Fredericks,  Loog, 
and  niy««lf,  the  aole  furvlvorK,  arrtvad  to-dny.liavlng 
bpcti  r«cue<l  ai  ihi-  point  of  deatti  from  Dtarvallon 
by  rellrf-shliH  Tlietla  and  Ilear,  Juni'  33.  at  Camp 
Clay,  niirtli'Wi'ii  i>f  Cnpn  Sabliic.  All  nr«  now  In 
5i>ckI  IicbIiIi.  liiii  w'lik.  Sfiiitfaiit  Klllnon,  who  «»* 
rescued,  dk-il  .tuly  ^  CruM  dted  but  January; 
ChrUtlaiiunn,  I.iiiii,  Itlce,  Loihuuod.  Jrwcll.  niid 
EilwiintR,  ill  April :  KII1«.  KatiiRLiii.WbliiliT.  [•rael,  tn 
Way;  KiiiiJal'urT,  Snlor,  Hriiry,  Ib-tidrr,  Viry.  Gu- 
dinor,  Schneider,  in  June,  Abandoned  Kort  Coajpr 
Au|[.  9.  Prolan  hi  pnek,  olT  Victoria  Head.  Aaji.  'i9, 
AlHLUdoneil  si4-aui-lnuni<h,  Sept.  II,  ekrcii  mItM 
norlh-«ut  of  Cockvd  tint  ]»1unij.  Wlinriontlio point 
of  landing,  we  were  lliree  liniei  driven  by  toutb-west 
Hlorinr  Into  Xaiv*  Sea.  Finally  landed.  Sepi.  29,  in 
Baird  Inlet.  I.i>aru1ng  liy  toiitliiit-pnrlle*  of  Ihw 
Protetu  dlVOHler,  and  that  no  iirovitino"  bud  bi'cii  Infl 
for  nil  from  Cape  Imliella  to  S«blne.  moved,  and  fttab- 
llitbeil  wlntnr  'tiiarii<ni  at  Cnnip  Huy.  halfway  lie- 
tween  tsabine  and  Cocked  Hal.  An  Inventoiry  thowod, 
thai  by  »  daily  ration  of  four  and  on«-IIitrd  ounces 
of  iD'-nl,  MVen  of  bread  and  dos-biicuil.  and  (our 
uuncM  iiilsoeltannoiK,  tlie  party  woiiM  liAVe  i«n  days' 
full  rnliun*  lefC  for  crOMlliK  Siitllb  iiiinnil  to  IJtllotOH 
liland.  March  1.  t'n fortunately.  Sinllb  Sound  n- 
inninml  o|h>ii  the  eiiili'e  winter,  rendering  crOMing 
inipnsHlblo.  (liinie  fulled,  ilrapitcdaity  honting.  from 
enrly  in  February.  Befur«  the  sun  rvlumed,  onlf 
Uve  hundred  pounda  of  meats  were  oblslufd.  Tid* 
>eiarinlnulot>hrimp>,»uNn'e«d.  snasafra*.  ruck-Hcbeni, 
and  sealskin  were  resorted  to  for  food,  wlib  mult* 
a*  shown  by  the  uiunbei'  of  siinlrors.  La>c  regiHsr 
food  l«*u«d  May  14.    Only  a  hundred  and  lifiy  pound* 
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at  meat  being  \*il  by  Uaillncloii,  com pc) led  mc  to 
BeDil,  III  Vovetnbcr,  four  roen  to  obtnin  n  Iiundml  >n4 
fonf-fvur  pouniU  Kii|[l^  meiti  *i  l*n)ii>lln.  Ifiirint: 
til*  trl|i,  FJIifon  trtrtr  wlIil  both  liaiiil)  anil  fml.  Biid 
totl  them  nil;  aurrlvjiig,  bottover.  through  our  (L>tTlbI« 
vlutPT  mud  tptiag.  iintlt  July  (L  Survlfon  owe  Ihoir 
live*  t«  tl«i  tniloitillabi*  i-ni'rgjr  o(  C»|>1.  Schl«y 
aiid  tieuU  Emory,  who,  prM^e^l  by  ihre«  and  ■»• 
compMiloil  by  five  whalers,  forced  Ihelr  Te««b  froin 
Upernavilc,  tlirau^  Mdvlllo  Itay,  liilii  norlhwatrr  at 
Cipe  York  wfili  ibo  toromniti  wbiUor.  Tbey  jwliieit 
a  rani  wlicncver  poMlbIc,  atiil  always  held  it.  l^uijlh 
N»ind  WM  en»M>l.  and  out  puny  r«cued.  durlns  one 
of  Ibe  moit  rloJcnt  g»lr*  1  have  nrrr  known.  'I'lin 
boou  were  hnndlrd  only  at  Immitii'iit  rif>k  o(  swaiiip- 
lnt^  Four  of  iit  tlipii  wvre  iiTiable  to  walk,  ami  eoiild 
not  liai*  tiirvired  «x«ediiig  twenty. fuar  liourv. 
Every  ciuti  and  nUentlon  wereglvaii  us.  Ilnveanvcit 
and  bring  back  copltt  of  aieteorolo^cal.  tiilal.  a'lnv 
tu>mlral,mB|[ii*(lr-,p«>iidiilum.an4otberobwrvatiuns; 
•In  i>4>iiilultiii>.  Vale  anil  Maiidud  tbermooMtrrs, 
fortr-ei^i  pliotogrnpliic  neipittTn.  a  eollcetlon  nf 
hUnks  and  pbotagraphlc  prciofK.  lishlrno  relics  and 
other  iblnfi*  nm.-eiRurlly  abamloiieil.  Tlio  Tbetia  rer- 
■n«iii«  Imtc  live  daye  probably. 

Gmxki.v,  Commaadlnff. 
Kor  ibo  llru  time  in  three  Miitiirie<,  KngUiid  yield* 
tbe  lionoc  of  ibe  fanbeii  north.  I.leut.  LockvMil 
ati>l  Sergeant  Bminard,  May  i^,  reachf<l  I^M-kwoml 
Island  |latltude(L1.2J^.  l<in!:llu<leM.G°).  Ttiey  saw, 
fmm  a  two  iIkiiimiiiI  feet  elei'stiuu,  no  land  north  ur 
norlh-weil.  but.  to  llii;  nnrtli-poil,  Grecntanil,  Cajiv" 
Ri>berl  Lincoln  llalliiiito  Kt35°,  I»nii1tude  3S°}. 
IJrut.  Iiorkwoml  wait  ttiinctl  bsek,  in  1:?^,  by  open 
W'ler  1X1  Niirtli  (ireenfniiil  Bhorc.  the  ptity  barely 
eicapiiig  drift  into  polar  •<ct«n.  Dr.  Pary,  In  I^l>, 
folldwliig  llie  Markhain  mute,  whu  adrift  one  ilaji  in 
polar  ocean  nonh  of  t'apo  Jimvph  Henry.  E^eiiiied 
10  lanil,  al>iiiiik>niiiic  nearly  every  tbiiig.  In  ISSi  1 
mail*  n  sprlni;.  and  lalrra  lunntiFr,  Iripinln  the  Intc^ 
rior  of  Grinnell  I  and,  ducDveriiig  Lnkn  llorxti,  soma 
■ixty  by  ti'ii  inlleii  In  eitr^nl.  nbieli.  led  by  lce-<ape 
of  Nvtlh  (iiinni>ll  I,au>t,  ilrains  Itu!:gle«  liivi-raiiil 
VVeyprettil  Fi^nl  inln  Conyln-are  Buy  ami  .Vrchor 
Fturd.  ProiuibrBumiiiil  of  Mount  Arrbnr.flve  thou- 
Hud  feet,  till.'  contour  •>(  land  we*l  at  the  Conger 
Mountain*  ci>nvlneed  nie  that  Urinnell  Liind  tenda 
directly  south  from  Liuiit.  Aldrkli'i  fanhvii  In  IslU. 
In  l^iQ  LienL  Loekwooil  niid  Scrgciint  Ilntlnanl 
MieecciM  in  eroulug  Grinnell  Land,  anil  ninety 
islW  from  Ili-uttU  lUy.  the  li«Ad  of  Arehcrr  Fiord, 
slrack  the  Ih4iI  of  a  (lord  frum  Ibe  wetlcm  sea,  icin- 
porarll)'  nanicd  by  Lockwoud,  Orccly  F'lord.  Fniin 
tb*  centre  ot  the  fiord.  In  laiUnde  #>.3()°,  lonj^itudo 
TRS"!*.  IJi'ui.  I>H'kwnod  Hiw  tbe  norlbeni  sliure  ter- 
miiutloii  eome  tweiiiy  tnllesweal,  the  souiIktii  iihoti; 
extending:  some  Hlly  inile*.  aith  Tapi-  Lnckwoml 
tome  seicniy  tnllea  dtotant,  appamnlly  a  ••■juralo 
laixl  tfoin  tirlnnell  l.nnd.  Have  tiaineil  the  new 
hind  .Irtbiir  l,a(id.  Lieut.  L,ui-kwuud  followed,  gi-liis: 
and  tvtiirnint.  iee-r.'iipa  avcraglns  about  liflMin  fpcl 
perpeiiiliculnrfnee.  It  fnlloni  thaillieGriiiiirtl  l.mid 
iltlrrluf  U  lt;c-«appetl,  with  a  belt  of  rouiilry  lunie  »iily 


nillei  wide  between  the  ourtbuni  ttnd  •KHthcni  tc*- 
cap*.  In  Mardi,  1SS4.  S^rfii'ani  I^ong,  white  bunting, 
looked  ftxtm  \\w  norlh-ui-l  Mde  of  Monnt  Canty  to 
Oayiv'*  Sound,  si^eiiijc  on  the  nortbem  coast  thr«e 
cupel  itestwunl  of  Ibe  farlbeit  wn  by  Norw  in  ISIOk 
Tbs  toiin4l  rxtenili  tomv  tw«tity  railn  farther  wo«l 
lli*n  sbowo  Iiy  the  Kiictlnh  i-liarl,  but  l>  pofclMy  sliut 
In  by  land,  which  •tioutil  up  aeriM*  tbe  western 
end.  Tbe  two-years'  ital  ion 'duties,  obeerralioni,  all 
explonutons.  and  the  retreat  tu  Cape  SaUnr,  wcr« 
a«complUlied  wlihoiii  loss  of  life,  sertoun  aceiikni,  or 
even  tevcre  frost-bltei).  Xu  Kiiny  was  exiierlenced 
at  Conger,  and  but  one  dcttib  from  It  iieciirred  laM 
winter.  Oukki.v,  OuumanilSiio- 

Od  tbe  some  day,  Conimander  ticbiey  nddrencd 
the  following  telogrnm  to  ilic  secfctary  of  the  nary, 
wblcli  tntiiinsrlMs  i1t«  action  of  the  rnllel  njuad- 
rT)n:  — 

Tlie  Titetis,  Dear,  and  Loch  Garry  Bnirnt  bere  to- 
day from  Went  Gr«anlaiid.  All  well.  Si-parated  fraio 
.\lort  a  liuiidrei)  luid  fifty  nille*  north  dnrinc  a  cale. 
At  nine  r.u.,  June  SS.  live  miles  olT  1'4|<«  Sabine, 
In  Smlib  Sound,  Tbctis  and  Bear  rescued  aliv« 
Lieut.  A.  IT.  Greety,  Sergeant  Brainard.  Sei^eant 
Frndetlcks,  Sorseant  Lone,  llotpilal-Stewaid  Bier- 
il*ibla1«.  Prlrate  Cimnell.aiid  ^onc^ant  EIMiuhi,  —  tbe 
only  survivora  of  tin-  L»ily  Kranklin  Bay  expedition. 
Sergeant  Bllisoiibad  lo^t  lioth  hondiuiid  feet  by  fruit- 
bite,  and  died  July  <!,  at  Godhavi-n,  thnie  days  after 
ampuuitloin,  whirli  had  biwomi*  ImpeniEivr.  .Seven- 
teen of  tbe  twetity-fiie  iienuitii  (oinpotins  this  ex- 
pedition pprlibHl  by  aturratlun  al  il>c  jioint  wborc 
foitiid.  One  wMs  Jrownfl  wblli-  lealing  to  prucure 
food.  Twelve  bwllef  of  l)it<  dead  wore  nitctied.  aitd 
lire  now  on  board  the  I'holls  aiMl  Bear,  One  Eskimo, 
Tunievik.  irai  burrieil  at  Ulseo  In  aooonlBncc  wttb 
till!  ileiire  of  the  Inipector  of  western  Grecnlaitd. 
Five  lioillaii.  which  were  hurled  In  the  len-tuei  near 
the  Ciuni>.  were  iwej)!  away  to  Mia  by  w^nili  and  cur- 
rents before  liiy  arrlral,  and  coiitil  not  be  rvcoiered. 
Tbo  nainns  of  the  dead  reeovervd.  witb  dale  of  dejtb, 
areas  fonowt;SersnantCrijs>,  Jan,  1.  IfW;  WfderIek, 
Eskimo,  Ai>rll  5 ;  liergeant  Linu,  April  0 :  Lloiit. 
Lockwootl.  April  D;  Sergeant  Jewell.  April  13;  Pri- 
vate FJIin,  May  Itl;  Sergeant  Ralnalon,  May  83;  Prl  rate 
WhUler,  May  34;  SorcoanI  bnel.  May  37;  IJout. 
Kingsbury,  June  1;  I'rlrate  Ileury,  June  U;  Prltate 
Schneider,  June  IS.  The  iiainei  of  the  dead  burled 
In  tbo  Icr-fotI,  witb  date  of  death,  whore  the  bodies 
w«re  not  rerovernJ,  am  as  follows:  Serseant  Itic«, 
Aprils,  IS»l:CurporalSalcni,  Juiie3:lMv:iEelIei>dcr. 
June  11):  Arting  Assistant  Sutyeon  I'aiy,  Jui>e  0; 
Seritnarit  GonllNer.  June  12,  drowned  while  breaking 
thrn[||[h  the  iii^wlj'foimiHl  Ice  whilo  sealing;  JaDf 
Edwanls,  Eskimo,  April  St.  .  .  . 

Greely  alwiidoned  Fort  Conger  Aug.  ff,  1863.  and 
rrw^hed  Bulrd  Inlel  Sept.  30  fullowinv.  with  entire 
party  well,  Atundoiied  all  hii  bouts,  and  mas  adrift 
for  thirty  days  on  Ice-floe  In  .^niltli  Sound.  Ills 
penuBiivnt  camp  was  estalilishcd  ticl.  31,  IftiJ,  si 
the  pciint  where  lie  waa  found.  During  nine  nionthn. 
Ills  parly  ha>l  lo  live  upon  a  scant  atlowance  of  food 
bruugUt  from  Fort  Conger,  —  that  cached  at  t'ayer 
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air  tauaiHS  roiirt*  vttiTku  ■<  uKUr.i'a  riiiTT. 


Hutor  ftnd  Ctpe  Itabelln  \ij  Sir  (imrjid  N'nmt  In 
197&,  but  (oDnil  much  lUmnKctl  by  IniiM  <>(  lime; 
tb.-tl  i.-iu:hi.>il  hy  Kcebc  at  Cape  ^abluu  iii  ISSS:  niiil  a 
■mjill  anioiuii  »«v«)  frcnn  Ibc  «r*ck  of  llio  Pniwin  in 
leSu.  >ii<l  UQitnl  by  Lk'Uls.  GarllnstoTi  and  Culwell 
on  Ibu  Iwiich  whppo  Qrwlj's  paitf  wa»  found  canpod. 
WbFii  tliMu  iirovisiom  were  Gon*utii«iJ.  the  piuriy  wu 
(orcod  lo  llvf  upon  boiled  Malakiii  Mri|)»  (rom  Elivir 


waltkiti  clothing.  )lctii?ii<,  ami  <hHni|>*  pn^aerved  in 
gooi)  wentlier,  wlieii  Ibt^y  wvrc  slroii;;  enou);li  to  make 
cxrrtioii.  As  [hirtrL-n  hundred  ibrimps  were  tci|ium) 
lo  nil  B  gutloii-mfiuiiir,  ihr  labor  wiu  lou  vxlinti*tiii]t 
to  d«|i>>ii(l  iiiioii  tbiTDi  lo  >iisl«iM  life  entirely.  The 
cliannel  bKlw«<*[i  I'Djie  Snblue  and  Lltllalon  Ulniiil 
did  not  I'loio,  OD  accuunt  of  violent  eal«s,  all  uliiior; 
to  Mial  two  hundred  anil  forty  rations  at  the  lultcr 


JcLT  as,  isu-l 
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point  coaM  bm  Im  rMdicd.  All  OrMlr's  noords, 
and  «1I  Uw  liiMnunenM  bnmgbt  by  blm  from  Fon 
Conger,  ar*  NcnTrred,  anil  are  on  hoard. 

Tram  Uara  lala&il  lo  Smith  Soaml  I  hail  a  n»i- 
ataal  and  (oriou*  slrusgle  wiUi  lc<!  in  iinpauabl* 
llota.  Solid  barriara  of  lee  were  overcome  by  watcb- 
fitlncai  and  pailtaca.  No  opponunliy  to  ailvatice  a 
■nUa  aicaped  m«;  and  Tor  aov^ral  tiuridrcd  uitlo*  tlia 
»tilr*  were  forCM]  to  raia  their  way  fiuui  k-ad  to  lead, 
throilKb  f(«  raryfDg  In  thiekii««a  from  titttfu  10  six 
fMI,  and,  if)icti  rtfi«d.  mucb  greatar.  Tlie  Tlioll* 
and  Boar  reached  I'apc^  York  Jtini>  IS,  after  a  pa*«at[i; 
of  lirentr-Oiiie  da^s  in  UcIiHlr  Gay.  vltti  i)i«  two  ad- 
*aDC«  »lii(s  of  the  Duiidei'  wlinllng-flt^ct,  nnd  'Miilin- 
i»ad  to  Cape  Sablnv.  Raturoiii^  onvrn  lUyn  latir,  (i-ll 
In  wtih  fi>i<*ii  others  of  thti  fleet  nil  Wo*teiiliolni« 
btaad,  and  aiini)iiiic»i]  Grwly's  rvacue  to  tli<?ni.  that 
thej'  ini^hl  not  lie  [Icla}-«l  (mni  Ibelr  fl*1tliit;-gn>und>, 
nof  1)1'  Icnijiti^d  Into  the  danger*  of  SmlLli  Sound  In 
Tlew  of  III*  rcvfurtl  of  iHuiitj-iIre  tlioutaiid  doUara 
ufr«red  hj  Coii;mtL  Ituturiiln;  acroai  M«l*ille  Bajr. 
fell  in  wilh  Ihv  Alert  and  Loeh  Oarry  olT  Devil's 
Thnoib,  *irii«;llnit  Ilirongh  lioavy  Ice.  Camninndf>r 
Cofllln  did  ailiuinibly  to  get  along  »o  far  wil)i  the 
irantportA  mi  rarly  in  the  Sttuoii,  before  aii  upea- 
log  bad  occiirml.  Lieut.  Emory,  vlth  Clio  Bear, 
baa  suppontd  nia  throu^bout  wllji  gtwat  akltfuliteu 
and  unlliiK-liia)i  r«adlneH  iu  aecompllabtng  Ibe  gmi 
duly  of  rclicring  Gre«1y.  .  .  .  Tb«  Greely  parly  are 
very  iuimIi  ImproTod  ainci'  mscne.  bin  ili«'lr  eondlllon 
waa  critical  In  tlivcxlrvni*  whvn  found,  and  ti/t  ^v- 
•ml  days  after.  Fony.*i8lH  hoiiri'  delay  in  mclilng 
bere  wouki  linTc  been  fatal  lo  lliolr  now  lirlni;.  Thn 
araioii  north  1*  lair,  and  the  cloaeat  for  yeark.  .Sinlilt 
Sound  wa*  ni>i  o|wri  when  1  left  Cape  Sabine.  The 
winter  ationl  Helvllle  Bay  wai  the  nio*t  Severe  for 
twenty  year*. 

Tbis  grMt  mvalt  1*  •nllrcly  du«  to  lbs  unw4tar1cd 
«norx7  of  yotirtelf  ami  tlie  lecrrtary  of  war  in  Kitlnic 
out  ihia  expedltloti  for  the  work  it  baa  had  the  Iiobot 
to  aeeoniitllah.  W.  T.  Sciit.KV.  Commandtr. 

From  n  dmpalrb  to  IIjp  NVw-Vork  Hrrttld,  w* 
l«ani  tallar  details  of  Ihe  explorations,  lunstty  nuder- 
taken  by  Lockwood  and  Brainard.  totiurllierii  Green- 
land ami  the  Interior  of  Grinnell  I.nnd,  wlilcb  are 
pcnitlva  nUlltions  to  Bi.>oij[ni]ihy.  'I'ho  [Hisliiim  i*t 
Lucfcirood  Islaiul  (latitude  SII°  24'  StY'  aorth.  lonfii- 
tode  44°  iH'  west)  was  astronotnicalty  delemiiiied  by 
okaatTatlona  eitendlng  over  two  days;  and,  in  thoir 
ioofney  to  tlils  point,  animal  llfo  was  found  to  te 
■bnndant,  with  Maul  veiietalluii  tiinllar  to  that  met 
with  In  Grinnell  L,and.  Traces  of  hatea,  leminiiifpt, 
piannlgan,  and  inow-bunliug,  and  Ihe  iracki  of  a 
bear,  ware  swn,  and  dropi'ing*  of  the  musk-oi  as  far 
as  twenty  miles  north  of  Cajie  Brltanuia.  The  party 
was  atM«ni  flfty-nlne  days.  In  one  of  tlieir  journeys 
In  the  Interior  of  Grinnell  Land,  Lockwood  and 
Bralnard  mivbivl  Its  w»iern  oMut,  and  lookcdoaton 
tiicpolars«a.  Tliej-  found  an  lminf>ns«  glacier,  namail 
AgaMti  Glacier,  formlni;  the  iL-L<M;ikp  of  >oulbeni 
OrinniJI  Land,  with  a  belt  of  laud  sixty  ml1«  wide 
between  It  and  Ibe  norihero  Ice^eap.     \t  tli«  month 

[  G reel y  nurd  tliey  mted  ibr*edaysfarubaervatli>n. 


and  deteriBliwd  Ihelr  posltlmi  lo  b«  Ulttud*  9Cf>  48' 
3(l"iMrt1i,lonigiliHle7S'>3a'west.  From  acl'ttf  twenty- 
two  htuidr«d  feet  high,  they  saw.  on  a  c^lear  day, 
that  In  Iha  north  the  land  trrmlnatcd  In  a  high  head- 
land Hfiy  to  sixty  mile*  illstani,  which  ibay  called 
Cape  Dtalnard;  and  In  the  South,  niore  dittanl,  they 
named  anotbor  beodUnil  Cape  Lockwood.  Beyond 
thU,  Wfib  opnn  waUr  bHW«on,  tliry  descrkd  land 
which  they  took  to  be  separate  from  Griaoell  I^ud, 
and  nameil  Arthnr  Land.  Lieut.  Greely  lilmaeU 
made  two  Joumeyi  Into  tlie  iolerior.  on  whleb  be  waa 
absent  twelve  and  nlneuv-n  days  rrsprfllvcly,  and 
di«eover«d  a  large  bndy  of  fmh  wnter.  which  be  named 
Lake  Oaien.  fed  liy  strcaius  from  the  uonhem  toe- 
cap,  and  dltrliari^ng  through  Haggles  Ulver  Into 
Weyprtcht  Klonl.  Th«  river  waa  open  at  Its  moutb 
iu  April.  Winter  quarters  of  Eskimua  were  fonnd, 
and  some  rell<M  showing  ibal  they  had  pouesaed  dogs, 
sleda,  and  Iron.  Two  rsngei  of  tuoiinlalns  war* 
found  pat»ll«l  to  and  bcjximl  the  I'ni  led  States  range, 
which  be  named  Cung^^asd  Garlle Id  ranges.  Greely 
nscendad  Houni  Arthur,  about  live  ibouaand  feel 
high,  and  the  bigheit  point  in  Grinnell  I..and.  Game 
was  found  abundant  on  this  Joumry,  a  hundred 
musk-oxen  having  been  seen,  wlib  hare*  and  birds. 

The  return  parly  left  Fort  Conger  with  Ibe  sf!nnt- 
lanncb,  loe-lioal,  and  two  boata  in  toiv.  on  Aug.  0, 
Tlw  nrxi  day  ihey  rtodicd  Capo  BainI,  acrusa  Lady 
E'ranklln  Bay.  Tliey  were  frusen  for  Ave  days  In  ih* 
ice  before  reaching  Cape  Lawrence,  and  gained  Cape 
nawkci  by  Ihe  ^itth,  where  tbey  tuok  In  ih<'  proris- 
luns  luft  thei«  by  the  Bngllsli,  and,  leaving  ibc  same 
day,  had  open  water  for  six  hours;  then  the  pack 
closed  aroiuid  them,  and  they  drifted  with  It,  lieing 
flnntly  driven  to  within  six  mlhis  of  Cape  Alben,  just 
suutli  of  Victoria  ilead.  Sere  lliey  ««rv  obliged  lo 
leave  Uie  launch  and  one  of  the  boats:  and,  making 
two  small  ildds  Irani  the  timber  of  the  Ian nch,  they 
started  over  the  Ice  for  Cape  Sabine,  eleven  mllei  off, 
mahlug  the  slow  progreH  of  about  a  mile  a  day.  On 
iiepl.  13  they  had  to  abantloii  their  last  boat,  the 
largo  sled  weakening  under  it.  Twice  they  were 
driven  back  Into  Kano  itosin  by  south-west  galea. 
Finally  the  floe,  much  faroheti.  waa  ilriren,  on  Sept, 
23,  Into  the  niouib  of  Balrd  Inlet,  the  pivco  on 
which     tbey    were    enlablished     being     reduced     10 

abotiE  fltty  yards  In  dlamotor.  Tbey  finally  foreed  a 
tanillng  on  the  noi'tbeni  side  of  Ihe  inlet  on  Sept. 
30.  The  sad  proapL-ct  befurw  Ihem  was  sposdily 
discovered  by  icouilng-parlles ;  and,  lo  be  nearer 
the  base  of  ihpir  scanty  sujipllei,  they  made  ihuir 
way  northward  through  a  |>aatage  to  Buchanan 
Straits  (proving  Cape  Sabine  an  Island),  and  then 
eostwatil  along  the  coast,  to  where  they  made  their 
final  camp,  Ihn  advance  reafhlng  here  Oct.  1.%. 
Here  they  built  a  hnc  of  stones,  roofed  with  a  broken 
wliale-boal  nnd  canvas,  and  tuuiked  with  unow. 
This  they  were  compelled  to  abandon  rjirlj  In  Jlay 
from  tlie  molitnre  from  the  melting  in<iw.  and  to 
occupy  the  lent  hlghtT  up  lh<^  hillside,  where  Iho 
relief-parly  found  them.  During  the  entire  winter 
tbey  bad  no  fuel,  except  to  wann,  not  cook,  Ihelr 
food.     A)  <oon  as  their  scanty  stock  of   [ivoTlaioiia 
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u-M  IniawB,  ib«s  wn  raliiord  to  ■  daily  nllowutm 
of  14.38  oiiiiCM  mmIi;  »ikI  tlil*  wn*  alt«wnnt*  Mill 
tiittlin'  reduced  to  <t  ihiiici's.  making  )I  tait  iinlil 
Uajt  14.  During  tliU  ciiilru  lime  •!)  tlic  ganii'  Ihry 
obtalnnl  wsi  [weitiy-foiir  rtmatl  foxo*  avuiiicliig  (our 
pouniU  «UM.'I).  faiirtT«ii  |iUra)li:«ii.  find  sixty  iIovpKIo*. 
VxcrplinE  a  small  M-nl  aiiil  a  Ik^mf,  hlllvil  hi  Afril. 
Tbel*^  ir«)gIiiiig2&T  pouncli.  uiidniibtciUr  itated  tlie 
llws  o(  the  liut  »nrvivoni  of  tli«  parly. 

—  Tlio  niatias'*'*  o'  '1'"  Plil!a.lprii!iU  clpi'lrlcal  ex- 
■ilhllloiianriuiiiicvlliat  lli«  biillilltictareniilHliMl.  itiid 
ratdy  for  ilic  |irelimiDary  arnKigcuieiil*  (<i  ai-comnio- 
clalii  Pitillilta.  Tlie  commlttro  urge  uprni  all  wlto 
haro  ap|)]leil  for  ipam  to  bnitln  proparutloiia  foi'  lii- 
Mallatlon. 

—  Ur.  Lewi*  Swift,  ilirvctur  of  tlie  Wariiar  obsvr- 
valury.  Ii*»  rewivcd  iiiwlligciicp  of  Uic  discuTFr?  of 
■  iWRiM  liy  Prof.  \L  K.  llnrnnnl  of  Naitiflllc,  on  tlio 
niKlil  of  Ji)ly  111;  anil  llin  •llki-»i«ry  trii*  T4-till>><1  by 
Uio  iiiotloQ  of  (III!  comet  Ju1:t  30.  It  is  In  IIil-  licnd 
iif  Ihp  Wolf  Iright  ucpiiilon  rj|iuara,'iritnlnul<'>.aTiil 
SO  »rcon<t»,  itvcll  rial  Ion  toulh  i1 :  ID),  niul  I*  nioTlnn 
»]o<rly  In  an  «a*tf  rly  direction.  It  *««iii»  lo  be  tcruw- 
fiig  br1;hii'r.  ami  U  ftrobably  coiiiiui:  lovanl  tile 
luirlli.  Tliin  in  lh«  dnt  comet  diicovrrvd  in  tht^ 
nortliern  lipnil»iihprc  tliU  year. 

—  FVoiD  .Vnfvrr  KIT  leurn  that  Ibe  follawitiK  ar» 
aoma  of  Ibn  appdnl  -lunitlumK  which  liavc  li^ii  ar- 
nuif>nl  fur  di-i-UMiion  ai  iho  iitxt  nocial  tctence  cou- 
grvti,  irhloli  is  111  bo  livid  at  UEmiingliaia  on  SepL 
n-xt :  —  llnw  far  aro  Ihc  n>niilrrini)ni»  of  ilm  coitniry 
for  well-Irniiird  tmcliers  in  elementary  'clmola  met 
by  tltc  tinplMeaeber  •)«l<.-iu  and  Ihe  exUIlii);  livinlng 
cnllcgn  ?  In  Idling  llie  effldiiney  of  ■clioo!*.  thoiild 
|>roce«»««,  or  "rcmlln/lw  chiefly  rcnardeily  tiraltli; 
1°.  What  i*  til*  ben  metbod  of  dealiti);  a  Ith  (a)  lun  n 
aawige,  (bj  the  prodncL!!  of  hoiue  aiid  street  soAvun- 
|[ln|t<  <>»d  Ic)  llic  tirtMliiein  of  coinbuftlon  ?  '2^.  What 
are  tbi-  beil  mn«iia.  l>-};U1alltc  or  otiier,  of  >«curliijt 
those  iRiiirit»n«iiiK  In  ilie  dwellinic»  of  tlie  poor 
which  are  easenlial  lo  Ibe  welfaivof  the  eomuKinity? 
3^.  Uow  far  may  the  aterng*-  deatli-ralc  ul  a  |Hk|>iila- 
(kin    hi-   cmuldercd  lui    rffirlrnl  Irit  of    It*  •nliltni^ 

CMidiiloii,  and  by  wliat  meani  can  lli«  hlfili  d'-aih- 
rate  of  chiMrcn  be  reduced? 

—  Saturr  stnte«,  thai  Ur.  Chaiaiiiie,  who  is  Irniel- 
litig  on  tbi-  Kongo  for  Mi«  Brussels  iialioibsl  intiilute 
of  geogrniiliy,  hns  vslnbllsbcil  a  loeucrulogical  abMr> 
vatorr  al  Uooia.  Ur.  Stanley  ha«  lraR*f«rred  tba 
■Ite  uf  his  ataUon  <>f  Vivl  to  n  lnl)l«liiiiil  Mxne  llflecu 
hundred  ineim  to  llie  north;  and  m  railway  from  the 
dcv  station  lo  tin-  Konf-u  is  in  coune  of  coastnielion. 
A  new  ilatlnn,  called  Setic-Cana.  hu  also  been  eti- 
l»b1Uli«d  al  the  mouth  of  the  amall  lUer  StUfi, 
NunMtoiu  BBMll  wooden  houMi  are  bein^  nude  In 
Dclitltuu  to  be  tniuponed  to  the  new  Tivi.  A  mim> 
turlum  has  bem  cooaiructcd  at  Uotiia. 

—  In  thp  re|K>rt  of  the  surgpon-graeral  of  tlm  navy 
foe  18S1  ivrnnbinglon,  ie^3,  |^  701  ar«  to  be  found 
pluilo-ailcragraplis,  and  a  short  nccouni  of  a  cmniiia- 
tha|ied  baeleriiuu,  a  rather  uiiiuunl  fonu,  obeemd 


bj  Surgeon  J.  B.  KMd«r  In  wai«r  tbrouKh  wtilcb 
■lrhadbMt>M}ilnUMl(*nniniero(l8SI|,  aiid  la  well- 
w«kT  near  Wnabhi|iioi)  1 1$83).  Until  we  have  nton: 
pfeeiae  d«M:rlplioM  of  Kncb't  cholera  hnclllut  t]i«n 
are  ^t  a*allmUe,it  willbe  Jiid>eioii*f''rmicrfiw-oj)lf,(( 
U>  bntr  in  mlnil,  In  cnae  of  the  appL-aniTice  of  eholera 
on  tliU  iildn  of  Ihf  Atlantic,  thai  slnilliir  funns  have 
bfiien  found  in  naler  when  no  rjuie  of  clioliT)  waa 
known  lo  exist.  Dr.  Kidder s it ptiowd  ilie  fonn  which 
ho  jibotofiriphri]  lu  be  the  Miiue  a»,  ■>r  very  sitnilar  to, 
Ibat  nolnl  and  Hgured  by  Biltrolh  It'ntertmeK.  ihtr 
Mcroboefertd  fi'tUa.  Berlin,  IHT4.  taf.  II.  B..  C), 
found  In  Ihe  dr^ippinini  fiom  an  Inijierfein  water- 
faucet  In  his  woi'k-FDoin.  and  called  by  him  Slphoiio- 
niyxa  aoniocomll  vleimiortia. 

—  The  treainrcr  of  the  local  coromlliee  of  the 
Anierii'uu  aHoelatlon  rvporl*  llial  flfipcn  Ihouaand 
dollar*  liAve  been  raUed  tor  the  onierialniDent  of  111* 
BMoclallon  while  in  rklladelphia.  and  recommends 
lliat  tlw  exi>endltnre«  Iw  kcjit  within  tliat  sum,  a* 
II  1«  ilouhlful  w'hvtlicr  more  ennlil  be  oblalncd. 

—  Dr.  Bi'iiJHinin  Aplliorp  Uould.  director  of  Ilie 
Obaertnlory  al  Conjoha.  Ai^iitlne  Kepublic.  luMboen 
eleruxl  an  honorary  member  of  the  Royal  moioofO- 
logicnl  socleiy. 

—  An  rxhibtiiun  of  aiipHancee  iimiI  In  brewltif  will 
bo  held  iioxl  5e|iienibeir  In  tliinover. 

— Tli«  KaoMUt  eUf  rvelea  «uios  thai  rnif.  J.  O. 
Tonerof  l1i«coaM-*nrTey  has  been  e1e<i(iJ  astronniiier 
of  ilw  Ciiiciunoli  obsen-slory. 

—  By  ooDie  good  fortune  whose  ex|datialion  is  loo 
ileei^ly  pulltlcal  for  our  fnlhomini;.  the  nioiilhty  I'llol 
cboTta  coHtiiiiie  to  be  Unued  from  the  hyilro];raphlc 
i>ffliv;  and  lli«  niiinber  tot  July  inalniain*  ibe  volne 
of  Us  predeceseor^  It  Is  notable  for  the  number  of 
ualrnpoula,  of  which  eight  an.-  clianed,  and  for  (lie 
indication  of  curnrnu  liy  dtutllni;  wrveh*  Ihat  liave 
bren  observed  on  d  Iff c  rem  <tiiti>«.  TIm>  seboolwr 
Warlicck  ilrifted  ea*i«'ard  jiui  wiuth  of  latitude  40°, 
from  longitude  St"  on  April  9,  lo  loiif^lude  44°  on 
Jiuie  1'.'.  ihui  travelling  about  nine  hundred  wllee, 
or  fourteen  iiillea  a  day.  A  buoy,  iidrlfi  Iroin  Cape 
llatierss  on  ■luin*  I.  wa*  notleetl  on  Its  way  north-east 
on  Jnne  II,  and  woa  uiifonnnaiely  picked  up  In 
laUlnde  4U»,  longitude  03°  .%'.  on  Jui>e  21.  baring 
lloaied  about  Ave  hundred  mile*  in  Iwirnty  day*. 
Tbete  hn vine  followed  ihcin>lnext''ntlonof  the  Gulf 
Sireani,  their  rale  of  inuUoii  wm  h-iatlvely  rapid. 
The  tuirk  Pnnema,  tliaL  coiUdua  wilb  ilii!  BriiUh 
(teaiuer  Stale  of  Florida  on  April  \i>,  latitude  VJ". 
longiladr  3U^,  is  reported  from  London  iti  the  hydro- 
l[r*phlc  office  aa  liavlnn  been  aljlbted  on  June  7,  In 
UtItude4V°l&Mo<ifilude3S°,  about  thus tiavingaier- 
aged  only  about  two  miles  of  cnsiwnnl  driltinicaday. 
A^n:  the  s('h'ii>ner  .Ma{Q;le  \\.  RIteni.  wrecked  ott 
Cape  Daltcras  on  Jan.  7,  wo"  (Euhted  on  the  eaMem 
nuufln  of  tile  Gulf  SIrram  on  Feb.  d,  ami  ilnee  then 
has  been  >cpn  four  ilnipa.  \\tv  lul  dale  )-viiig  Juiia  14, 
waieHiiff  alxiuc  witb  small  changn  of  puaillon  In 
the  slock  water  a  (bird  way  from  tlie  Bermudas  to 
Norfolk. 
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coitiiByr  Ayo  criticism. 

With  nil  Ihe  npplaase  bestowed  on  Lieut. 
GnHy  aod  bia  comnileB  for  their  Bclf-aacrifioe 

I  and  berolMD,  trc  hear  cootlDually  the  remnrk, 
*  1  liopf  this  \»  tbc  last  of  nrctio  «xplomlioii«.' 
This  i«  not  a  »lrange  utterance  to  prooci^d 
ftt>ni  ltio««  vrbo  hare  giren  no  thought  tu  tlie 
inn{;nit»de  of  the  problems  Involved  in  modern 
polar  research.  One  cnn  even  srolle  wlieu  n 
person  who  hna  aurcr  considei'M]  tbc  subject 
tmy%  wiUi  it))ontaii<^ouN  buioitoitjr, '-  Such  (■xi>c- 
ditionit  may  he  very  good  for  ecicnce,  but  tbey 
are  very  bad  for  men."  [tut  it  is  astounding 
H  to  md  tlte  words  which  are  attributed  by  the 
Interviewer  to  the  prealdent  of  the  rnitcd 
Slates  when  be  h«ar«l  of  the  rescue  of  the 
^B  Grwl}'  party.  Ilu  is  reported  by  tbc  Ncw- 
"  York  Herald  (July  IS)  to  have  said  that  he 
*'  biul  never  fnv<>rv<l  tbete  vxplonilionN.  an  the 
geographical  an<\  scivntillo  infominlion  !ti'ciirvd 
ooald  not  compeueato  for  the  Ions  of  hutnan 
Ufo.  He  oonld  not  see  what  had  Iteen  gained, 
so  far.  thai  would  Jusiif)-  any  men.  however 
aubjtious  iind  tiariiig,  In  making  anotlivr  at- 
tempt."   

For  the  following  reasons,  ve  take  a  very 
ditrnvnl  view  of  siicb  expeditions.  The  pub* 
lie  need  (o  lie  remiudvil.  to  begin  with.  Ibut 
science  is  not  a  person,  n  iMtrty,  or  a  society, 
tliot  has  '  interests '  to  promote,  ^cienee  is 
nccurnlc  knowledge,  syattmalieally  arranged  by 
men  for  the  goo«l  of  men.  To  promote  science 
U  to  {uotnote  an  understanding  of  the  world  In 
which  man  ilwi-ll*.  Every  great  discovery  in 
■dence  sootier  or  Uter  proves  to  b«  for  the 
gooil  of  man.  A  grmt  ])liiIo«0|ih('r  onco  eaid, 
•Tht'rc  b  nothing  so  proliliu  in  utilities  as  ab- 
atnctluaai'  antl.if  tiusWtrae.  the  intiuattons 
that  disco\eries  maj'  \te  '  gooti  for  science,  and 
bad  for  Duiiikind,'  are  tMis«d  uiKin  a  fliiula- 
Ho.:*.— KM. 


mental  error,  which  sboold  always  he  met  with 
a  protest. 


Again:  there  is  n  strong  presumption  when 
ten  of  the  most  enlighteoe<l  govemmcnls  in 
Chrlatendom  {England,  t'runee.  Germany. 
Austria.  Ru««!a.  Denmark,  Swe<len,  Norway, 
Holland,  and  the  United  Stales)  are  ]>cr^ 
Buodcd  by  men  of  the  groatwt  wisdom  and 
knowledge,  at  the  sugge«tJoa  of  one  who  knew 
by  personal  cxjwrience  tbc  bardablps  Involved 
(the  explorer  Weypreehl),  to  engage  iiiniuN 
toneously  in  a  certiiin  line  of  invcaligaiion  — 
wo  s«y  therv  is  a  strong  prvsnmptiou  that  the 
investigation  thus  projiosed  is  of  jtrofbiitid  im- 
portance to  the  world.  In  this  casf  the  |>rob- 
Icm  Is  one  which  every  Inielligcnt  man  utn 
appreciate :  it  is  notbing  le«s  than  to  iiK-rrtiw 
o(ir  knowledge  of  the  ph^vsies  of  the  globe :  to 
gather  such  f^cts.  fVom  so  many  ]>lacea  and  by 
such  cflrefbl  methods,  ns  will  ihruw  light  ujion 
the  fiindamental  lawn  of  terrestrial  magnetism, 
and  iijion  all  tlie  forees  whicti  goveni  the  winds, 
the  currents,  and  the  ice-floes  of  tbe  northern 
hemisphere.  Tbe  chief  result  In  view  la  not 
that  which  attracts  tbc  most  applause:  It  U 
not  tbc  indication  on  our  ma|«  of  a  few  more 
miles  of  land,  nor  the  carrying  of  our  ling  to  a 
point  a  litllc  nearer  the  i>oIc  lliiin  any  ling  has 
ever  been  :  it  is  the  aildilion  to  science  of  ob- 
servations mode  daily  during  a  period  of  well- 
nigb  two  yean,  in  a  stntiou  most  InaceesslMc. 
but  most  wUely  cIkocu  (br  comiMrison  with  n 
cttixcn  other  «lation-t  where  like  observation) 
have  been  in  progn-ss. 


This  contribution  to  human  knowledge  may, 
OS  the  flecadcs  mil  on.  and  it  becomes  ■  part 
of  the  c«)>itnl  of  the  world,  yield  the  awvt 
abundant  fniils.  It  was  obtained,  it  conbl 
only  be  obtained,  by  the  bravery,  tbe  intel- 
ligence, tbc  Mflf-sacriOce,  of  heroic  men.  sus- 
tained by  govenimentul  aid.  strengthened  by 
ihe  cousciouiMicsa  that  other  men  were  else- 
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wlierc  eogiig«<)  on  Ihr  tinaic  liimmni?  service. 
Grcdf  Mid  bis  associati-s  took  their  lives  in 
tlieir  hands  for  the  good  of  humanity,  ns 
tbo  Boldier  does  wlieti  be  enters  the  Army, 
as  tbe  phj'sioiiin  when  he  .itudie.t  tlic  suoiirgv, 
as  ttie  misHioRftry  u-hcn  lie  |H-ii<-trAtcit  lUc  diirk 
cootiuL'iit,  u  the  navijr.ttor  when  \k  enters  iid- 
kiiown  seas.  Some  of  tlie  number  have  l^lkn 
(without  reaping  the  rewards  oftbeir  enterprise  ; 
some  are  returning  with  emaciiiLed  fornm ;  all 
bravely  did  Lbcir  jiarl,  and  will  Iki  honored  )iy 
their  (!Oiintryinen.  '  i'<;ncc  has  its  vicU^rics  us 
u-dl  UK  war;'  and  llioac  n-bo  hAvefotiglit  fWnst 
and  famine,  wlio  have  endured  the  bnrdships 
of  ihtve  [Kilar  winters,  that  they  might  add  to 
Linnnn  knowledge,  deserve  the  liisiting  giali- 
lude  of  nil  thoiigUlfid  nn-n.  In  ilnys  wlien 
Uixury  mid  comlbrt  ch;iin  so  ninny  people  to 
tlie  llreaide.  and  wbcn  the  occnsions  for  heroic 
action  are  so  raie.  it  U  good  foi'  human  nature 
to  witDttsa  ttviii  exiinipleii  of  heiui^m.  all  the 
better  Ibat  lhc*e  rxampluit  are  for  the  suk«  of 
advancing  science.  All  Ijonor,  thiTcforc.  to 
Greely  and  hia  brave  eompanions,  living  and 
dead;  and  honor,  tuo,  to  Schlev  and  his  crew 
for  tlie  rescue  they  clfL-etcl  wilb  so  much  skill. 
Now  thai  those  m<'n  have  ii-aclu'd  tin-  jioils  of 
their  native  taml,  Ibere  should  be  n  Iwttcr  wcl- 
eouic  fur  them  than  disparaging  remarks,  and 
the  hope  Ihnt  there  will  he  uo  more  sueb  ctfort^. 
•  I^L  knuH'h'dge  grow  ft-oin  more  to  more,'  niul 
let  those  who  extend  lU  Iwumlaiieti  by  hnril- 
aliipB  and  lirnver;  have  their  honorable  places 
in  tbe  atinala  of  science,  and  bo  welcomed 
witliout  reserve  when  ttielr  sniuona  exploits 
are  concluded.       

As  TilK  season  ApproRC-beK  wbon  our  scioil- 
titic  uicu  congrcgalc  for  eonsullatiun  upon 
malt<>rs  of  common  lnten»t,  it  may  be  well  tu 
call  their  attention  to  a  small  malt«r,  which  is 
really  of  mon-  comtoinencc  than  would  iii  fii-ni 
appear:  namely,  lo  the  practice  of  ivpiLgiiig 
authors'  extra  copios  of  articles  jiublisbed  iu 
journals  and  trausaLlions  o(  learned  societies. 
The  praclEcif  liei'e  (.-umplained  of  must  ocea- 
sioiudty  be  annoying  to  |)bysjcist«,  and.  indctHl, 
to  every  one  who  wishes  to  citv  correctly',  or 


to  look  up  the  rofcreiiees  of  )>revioua  writers : 
but  it  is  severely  felt  by  imturnlisU.  wlio  have 
so  many  names  to  cite  or  refer  to,  and  to  whom 
correet  bibliography,  and  prompt  and  right 
referenoe,  arc  essential,  tn  the  case  of  an 
aetuni  reprint  In  an  independent  form,  tber« 
may  bo  good  rvason  or  necessity  for  reimgiiig ; 
j'et  even  then  tho  orlginul  pagination  should 
be  indicated.  Bm  in  printing  extra  copies 
from  the  original  type,  tiere  is  no  such  nee*a- 
stty.  and  nu  real  advantage  :  on  the  contrary, 
much  dis.-«Ivsinlage  iind  eonfiision  arines  when 
a  paper  is  citeil  from  the  jotimal  or  tramtac- 
tiouB  of  a  socictii'  to  which  it  was  contributed, 
i)ut  uniler  wi-ong  pages.  Some  societies  and 
Journalfl  refVisc  to  liave  the  original  pagination 
remove)! ;  and,  in  our  ojiinion.  all  should  do 
so.  Separate  paging  in  aildilion  may  be  per- 
rolttcd ;  but  it  were  bettor  to  dispense  oven 
ivltli  this. 


LETTERS  TO   THE  EDITOR. 

«>t  OtnvajNMif'al*  on  mituUi  lu  ti  ai  bHif  at  panlN: 
nt  urMrr't  naiiii  U  f*  hUtvhi  rttpiln/t  at  pnmfo/  eimd/aM. 

Light  In  tbe  de«p  bo^ 

PflOFKtiNOR  Wi'diri,  ntiiclc  III  ."irkncr,  Xo.  74,  tug- 
gMlS  the  Inijuiry  wh.'ihnr  ilir  (Akiii  lijcbc  dial  lie 
sappoMS  to  peiintrai"  ilio  il<-i-i>  f.tiiu  tuny  not  have 
*oiii«  ray*  o(  ni'nrly  all  volore,  and  ajijNur  il(ei>tiUti 
to  tli9  itrcii-tna  dwcllm  merely  (ram  jiii  pxm'of  rays 
of  aidr"  rnpli]  vibruUon.  jUBl  as  Ibi!  iky  appear*  t>lue 
titiai  mi  (■Xi'rm  of  liliie  roj!,  Iiol  from  llin  .abionw  ol 
■>lli<-r  cnlon;  iiiiil.  furUicr.  ulirllicr  Uic  light  n-fluclisl 
from  thi!  tidgtit  rvj  or  omigv-col>-rvil  aiilniitis  thai 
hnvo  bfli'n  ilr>Hli;t.'J  frciiu  great  depths  •loot  iiuc  j[1ve  a 
many -colored  *|iccinitn.  as  is  oficn  ihc  r.-ui«  ultli 
colored  ubjui^ti.  9>i>  tliat.  evvti  when  illuminaliil  by 

Srceninh  111,'ht.  such  uahiials  would  not  iicccsiirlly  Tm- 
all  or  Ulitk  or  mvisibli?.  but  might  hv  dutlnrtly 

culored.  It  (he»e  <|  ileal  inns  were  ttlisu-cred  nlliniu- 
llvely,  the  exjiliEiaii.in  i>t  lh«  cnlura  of  deep-tea 
crcalures  by  ili«  uperaliuu  of  prolectivo  ImllsllMi 
would  not  be  iliiipk.  W.  M.  Davis. 

Cui]bll.l«r.  .Pulf  \i. 

Tbe  lons-contlaued  '  bad  seelue-' 

'  A  follow  ot  ilie  Royal  ultunorai'-al  oociety,'  In  the 
Eai/lUh  intehanli  (inJ  aurld  i/f  teienct,  \v[.  i»ls. 
p.  345,  write*,  — 

-  ...  An  M  lhi>  hail  Ui-Kniiloii  NirMciii  nn  ilir  vlalhiaif  of  llw 
nl^omtfm.  C  tliUTiM  tiVr  t.>  j-eidftrl..  tlijii.r.jr  tvnv  ilnjv|UHrf.  tCp*^ 
lifffkt  HliHi^ittunn  LLf  ffliTLliLJ  ctr3'nU  hu  (luPEi  wura.*  Ihim  *i«r  I 
rmwrniji"  ti  .lurmn  mf  i.tt-tmbly  Idu  olin»nln(  riiiNliww. 
Tmi'lr-uiitiijr  Iu  dLjILfhi.  «»tp  nrlOa  ihr  Urff^r  ttort,  lu«lweD 
qotiB  liD(.n»cilGiib]u,  AiiU  ovor  aad  -jyct  ajttktt  I  hare  Ifiuiuvl  In 
win  totxtrv^fj.  Ot  count,  ptcr}  uim  vlir>  I,  In  ibr  luba  uf 
utiuK  ■wlnwul*  In  Uiir  dajuaif  ItCiiiiiIlar  biiIj  ih>-  Uvt.  Out  uri 
la*OT  >c*inliifl>  tfl'.U'llr**  ilija  th«Tv  \*  an  (.Ihcrwltr  Intltlble 
hlaO  ot  liAtv,  whtflJi  tiDitiiir*  at  <U-iiL(\j)  r  OHlliivtoi',  an.l  Il4t  Ihv 
bot  or  tiHBblM  rlilon  i>  ahiainf.)  In  ih«  blus  tkj  iliHilc  br. 
Iwwn  larce.  floatteg  aonnlL  but  (lai  rurloni  obHumlgn  haa 
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I  Jon  tm  ■ppM«M  4*rfBr  Ihf  iMIcr  wndlUun  of  Ott  unnx- 
1  stMr*  u  itartn*  lk»  (midh.    [IuoI  Uis  KnliaUs  iliut  all  Mt- 

Anoiher  obi«fv«r  ({i.  3£S)  boan  wlm«a*  to  thli 
'fiontinunl  mid  alU<tllBi«*  pocullarlf  bid  drIliilUoii:' 
and  Jlr.  W.  !i.  fnuikCiln  wrltliiEtollia  um<-  .iournal 
(n.  41ft),  Utrlbittr*  tt  '  to  llic  unatunllir  dry  *aiuon.' 
Paik^w  IhOM  vho  an  workln;;  upon  t)i>  lubjeet 
of  lh«  '  Eraluloa  du»'  ran  give  lunie  ciplAnkUon 
of  ilila  MulwnilnsI;  pcnlnient  bad  «MUi>r.  For 
aoDtba  put  It  ban  boFR  iiotki^d  lien;  !>;  M  who  bar* 
htui  ocauli^  to  olwcFTc  In  tlic  dafllnio.  and.  indetd, 
I  IMltecd  ll  mywif  In  tbc  aiiiumn  □(  IS^:  biil  I  vai 
not  rarllcQlarlT  Klnick  vith  it  at  tbe  Unic.  at  «( 
cnrLiln  ti-taont'ot  ibe  yoar  ne  atp  In  [be  liabit  n(  «%• 
pKilns  a  BDoky  ataioiiilivre  and  i>oor  deflDlUon,  on 
account  ol  Iorc«i-flrts  or  oiber  cauvea.  Ai  ih«  bnil 
•Ming  baa  eoutinuod  pvmi  dowu  to  tbu  pivseiil  dalv, 
wo  cannot  aeoouut  for  it  In  Ibla  wav. 

Tin  luu(tn*>a  !■  luuiilly  cunfluisl  to  tb«  soiilli  of 
onr  »onlIh  1 1  an  ip«Lkiti|f  luorc  pspL-cialty  of  in«ridiaii 
obwrrallou*).  and  h  moal  icarkiA]  iii  Ibv  nelebbor- 
bood  of  the  (uu.  Thv  iky  is  wlilt«,  Uioui^b  tbis 
wbluncn  it  •uaicliaitt  barely  iwrcuDllbk,  ami  ibe 
■lais  are  unaWady.  tjcart  uf  ttie  tliinl  or  (ourib 
nt^nlude.  wlitcli  bave  (requeiitly  buen  Men  on  a 
Cood  ofaMniiieday  ii>  other  year*,  it  IsaliUMtiiMJeM 
u  try  for  now.  Tlint  tli«  pbenoinenoo  I*  not  local 
Mcma  evM«ii1  ttuin  the  reniarki  of  lb«  Kn^tUh  ob- 
terrcn  quoted  abi>v«;  but  hu  ll  bMn  nolic«d  by 
olben  In  wUely  dillemtt  iatldidr*  V 

Willi  A  u  C.  WixLoctc 
VaAla«M>.  D,C..  Jatf  ti. 


AN  tUEAt.  VSIVERSITY  FROif  AS  ENG- 
LISH POINT  OF  VIEW. 

Ax  irtick  i»  a  recent  nuinlter  or  the  Contem- 
porary nvifw.  tiy  Janic*  Bryco,  on  '  An  Weal 
DDivcraity,'  is  wt-U  dowrring  llic  mci-ntiun  of 
AmerinitA.  all  the  moif  U-catiw;  it«  nutbor  U 
ui  Eii){Uiibinan.  wriliug  wUli  immmlinU)  rorcr- 
enoe  to  the  wnuta  of  the  city  or  LoDilon.  He 
lins,  hoKeviT.  liy  rr]ioiiti-<l  vi!(it.<)  to  this  coun- 
tf}-,  becofoe  ramiliar  with  nlint  wc  xre  <1olng, 
tud  be  (losseBscs  tti.it  truly  ]>hiInso|)hic  mind 
which  U  i|iiite  aa  midy  to  <^iilher  siiggustioax 
nrom  tlic  cx|i«rinienta  of  a  new  stnto  of  soci- 
ctj'  aa  timm  ol'l-worH  esperieace.  Au  active 
nirinher  of  I'srliainoiit,  ii  iirofeaaor  of  Hoinan 
law  In  the  uDiveraly  nt  (J-vfoi'd,  the  writer  of 
&n  hUtorim)  work  of  remarkahle  [tower,  accna- 
tonu^il  in  Uii'  wide  rangv  of  irnveU  to  observe 
wilh  ditcriin'mniion  tbe  inflneoc«8  of  different 
religions,  laws,  and  Mlucatlonal  aj'stenis  upon 
tlio  life  of  Um;  |M-u]ile,  lie  coniltinea  in  nu 
exc«|>tlonsl  wnr  the  wlwloni  of  n  scltolar  with 
that  of  tite  man  of  nUniin.  lib  |>1en  U  for  an 
organization  In  tbe  dty  of  J/)ndon  which  stiall 


be  a  true  university,  not  a  cori>oration  hold- 
Eng  vx&niinnlioos  and  conferring  degrees,  like 
the  actual  iintventily  of  Liomlon,  not  a  fellow- 
ship of  oollegcK.  not  a  group  of  niii»eunM  and 
libraries ;  fbr  all  these  are  in  existence.  His 
pte«  is  for  Bomcthing  different  nx>in,  if  not 
higher  and  letter  than,  nny  or  all  these  agen- 
dea :  it  Is  a  plea  for  ihsl  higher  nnd  belter 
orgnni;£ntion  which  tlionghtful  Ainericann  In  all 
paru  of  tliis  country  arc  trying  to  develop. 

*Vrbat  is  an  ideal  university?'  n»ks  Mr. 
Bryce.  The  answer  which  he  gives  has  in  it 
nothing  of  novelty,  nothing  of  eeceoirlelty, 
iwthing  beyond  the  reach  of  a  wenllhy  com* 
innnity.  It  Is  the  nnswer  of  cominun  «euae, 
directcl  by  exiwricnce,  to  Uie  solution  of  a 
ver}'  important  prohlem.  It  is  tho  anBW«r 
which  has  oflon  boon  given  before,  but  rarely 
lu  Bueti  perauasive  and  intelligible  pbrsseology. 
AHanming  that  a  university  is  a  body  of  men 
engaged  in  tcncbtng  the  highest  kiiowlr<Igv, 
and  is  tlivrcfore  something  very  dilTerfut  from 
Carlyle's  *  tnio  university,  a  oollection  of 
hooks,'  he  clfttms  that  breadth  is  the  first  csa«n- 
ti)d.— catholicity,  uuiversility.  He  would  have 
it  inchxic  not  only  the  subjecta  which  ore 
inulitional  (Inu^ugca.  nui  I  be  mattes,  and  the- 
ologj),  hut  the  sod:d  «cicnccs  (politics  and 
comparative  JuiiepriKlcuco),  iho  sciences  of 
observation  and  experiiDcnl,  and  even  tlie 
Bpplie4l  Kclencei.  In  this  last  suggestion 
be  is  broader  Ihau  most  (ienuans.  fur  they 
have  hitherto  int'liuoil  to  tvach  the  iipplied 
seiencss  away  rroiii  the  nnivrrattiei,  in  jmly- 
technic  nnd  rtat  schools.  Amt^^ricnns  have 
often,  though  not  ilways,  iucUued  to  follow 
this  German  precedent ;  and  those  who  bold 
tlie  opposite  view  will  be  forttded  in  it  by  Ibis 
wonl  of  31  r.  Bryce. 

The  next  essential  of  Uie  Ideal  university  is 
freedom.  Tbc  writer  plants  hiuiMtlf  llnnly.  nnd 
n-iihout  rose r vat iouN,  on  the  doctrine  tluil  any 
one  who  comes  may  study  any  subject  he 
pleases,  whether  or  no  he  slitdies  anj'  other 
stilijecl,  or  cntera  for  a  regular  course.  He 
would  let  the  uiiUi-ntlty  preoorlbe  lis  cour^te  or 
courses,  and  give  Its  honors  aiul  degn.i-i  in 
acconlaiice  witli    Biicfa    restrictions.     '■  Ilace 


96 


SCIENCE. 


[Vol.  )V..  No.  78. 


guard,  if  you  like,"  he  Bays,  "  at  tlie  doora  of 
your  examinations ;  but  let  your  lecture- rooms 
stiuitl  alnnya  oi>cii,  like  the  fhtirclies  i^f  Cath- 
olic Kurop(f,  so  thiit  ihtreby  we ii  ibc  i)iisaiiig 
wayforcr  may  h«ar  tlie  voicy  luid  be  drawn  in." 
With  the  main  ini«nt  of  this  remark,  moftt  of 
our  colleges  agree,  opening  tboir  halls  to  spe- 
cial 9(tu(Icuts ;  but  it  may  lie  aa  wall  to  make  a 
note  of  CAUlioa  on  the  margin  of  wlinl  we 
rt^n'l,  U-$t  the  imprv»sion  should  bo  given  that 
'  happening  in  '  to  an  occasional  lectnre  makes 
the  scholar.  The  regular  and  persistent  allcn- 
tiuti  to  a  serious  subject  is  the  first  element  of 
suot'ess  in  uni vet's! ty-nork.  The  group  of  oc- 
casiounl  att«ndaiiU  or  9i{)vcinl  students  in  our 
eolleges.  According  to  our  experience,  includes. 
a  few  of  the  very  best,  and  some  of  the  very 
worst,  who  ever  enter  the  academic  walls. 

The  third  eesential  of  Uie  iilt^al  iniiverslty, 
according  to  Mr.  Bryce.  is  tlml  it  should  teiicb. 
This  pointed  remark  is  obviously  dir^'^-lcil  to 
the  idea,  which  has  been  more  developed  in 
Kiigland  than  anywhere  else,  that  tho  chief 
fumtion  nf  [be  university  is  to  examine  nln- 
dcnt«,  nnd  confer  degrees.  This  is  the  avowed 
end  of  the  univerMly  of  London  and  of  tli« 
Ituyal  university  in  Ireland.  In  years  gone  by, 
even  the  universities  of.Uxford  and  Cambridge 
left  tbe  principal  work  of  instruction  to  the 
cotlegcf,  reserving  tbe  prercigntiven  of  holding 
esauiinntion  and  bestowing  degrees. 

These  three  elements  —  breadth,  freedom, 
and  teaching-force  —  are  the  essentials  of  a 
university.  Suppiementari'  jKiwera  are  the  be- 
8tOw.ll  of  honors  (if  it  Is  thought  worth  while 
to  maintain  Iho  system  of  academic  icwnrdii), 
the  prosecution  of  n-scarch  (which  will  tnko 
oare  of  itself,  if  tcncbcis  of  real  ability  arc 
secured),  and,  Guaily.  the  nciuistlion  ot  en- 
dowments (on  which  Mr.  Bryce  lays  but  little 
stress) . 

On  the  subject  of  tudowmonta,  3Ir.  Bryce 
writes  like  one  who  litu  seen  the  evil  which 
comes  IVom  the  long  perpetuity  of  individual 
whims ;  nnd  he  boldly  declares  that  the  prin- 
ciplv  should  once  for  all  be  laid  down,  that 
charitable  endowmenta  belong,  not  to  tbe  dea<I, 
but  to  tliu  living,  and   ibat  each  generation 


shall  be  fVve  to  nse  them  for  such  objecta  as  it 
finds  most  presently  beneflclal.  These  consid- 
erations ought  to  he  weighed  and  disoussed  in 
the  I'uited  -States,  whore  every  year  new  and 
geiieraiis  endovrnients  are  made  for  cliai^ty 
and  cdiicntion.  One  enlightened  giver,  whoso 
name  we  could  mention,  having  bail  his  nttcn- 
Uon  called  to  this  point,  expressly  pi'ovidcd 
that  Uie  million  which  tic  gan-.  might,  after  a 
certain  period,  be  apiilicil  by  Ins  trustees  to  a 
pnqxiM)  akin  to  the  original  object,  but  Dot 
identical  with  it,  if  in  their  Judgment  such  a 
course  would  be  wise.  The  ilitllcuities  expe- 
rienced at  Andover  and  at  Kxeter  in  tbe  man* 
clement  of  the  Pliillip.t  funds  are  exainplu 
of  the  celerity  with  which  conditions  beconw 
feileiK. 

ISrycc's  main  doctrine  is,  that  the  ideal  uul- 
vereity  must  •  give  llrst-rato  teaching.'  This, 
undoubtedly.  Is  the  true  iluctrinc.  But  how 
are  first-rate  U'uchcnt  lo  bo  developed  or  dis- 
covered, and  tiow  nro  Ihej  to  bo  kci>l  '  Hrst- 
ralc '  "nnitcr  all  the  counteracting  iiilluenees 
to  which  they  are  ex[K)iied  ?  There's  the  rub. 
On  these  jwints  we  should  like  to  hear  ftirther 
n-om  Mr.  Bryce,  Shall  only  men  of  genius  be 
chosen  profi-ssor*  ?  There  are  imI  men  of 
genius  enuugb  to  go  round.  Shall  practical 
instructors,  tliose  who  are  well  verscil  In  didac- 
tic methods,  be  preferreil  ?  The  faculty  which 
is  flllitl  up  with  such  men  will  be  governed  by 
routine;  it  will  have  neither  «Wa(  nor  insiilrn* 
tion :  it  will  be  like  a  military  school,  — a  place 
for  training,  not  a  place  for  tho  development 
of  great  minds.  But  wupiwsc  first-rate  teach- 
ers are  secured,  men  wlio  have  some  genius 
and  some  coiumon  sense,  how  are  tliry  to  be 
kept  ■  (lr*t-iate  "  ?  We  reply.  The  imiversity  i« 
rcaponiiible  for  its  treatment  of  its  profes^rs. 
They  must  bo  kept  at  work,  in  actual  butmc- 
tion,  or  they  will  grow  indolent  and  Nierile : 
they  must  have  considerable  leisure,  or  thev 
will  not  think  and  writv  and  luvL-stigate.  but 
will  simply  lie  rcpcatei-s  of  old  stoiies  j  lh«\- 
niust  have  amplo  supplies  of  hooks.  Journals, 
inslrnnienls.  fur  these  aru  the  diet  ou  which 
they  grow ;  they  must  h«ve  stimolaota,  the 
best  of  al!  being  tbe  attention  of  bright  aod 
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growlug  (Kholftrs  arotnid  ihem,  Ibe  nexl  be- 
ing a  coiiHt'iMisacM  tliiit  the)'  arc  rmponslble 
tor  wl)nt  lli«r  do  to  llio  world  of  acience  and 
Ifttcn,  and  not  ncrelr  to  their  own  ooUea^ucs 
■nd  Tollowera :  and,  Bnally,  tliev  must  not  otily 
be  Tiiirl.v  paid,  but  must  lie  protected  ftoai 
leni])latloiis  to  every  fonu  of  extrnragnitce  In 
lie  citi]>lo_yiiK-nt  of  llK'ii'  i'<-soiii'<i;-'<.  Sticb  on> 
ae  'if  llio  ditllcultio^  whicli  arc  to  lie  encoun- 
tered wlien  the  simple  idea  of  ■  Hrst-ratc  tc»cb- 
ing'  la  cxiiandi-^l. 

AD  itiat  i\  r.  Itiycv  says  about  the  end  of  an 
etliication  is  c.vcollont:  "It  U  not  to  train 
atadcnt*  nwivly  ns  lawyera.  ])hysidiins,  c-kr- 
grmen.  engineers,  bnnliei-a,  uiercliant«,  and 
statesmen,  but  as  men ;  and  tbe  Viest  tiling 
tiie  university  can  do  for  lliem  is  to  foim  in 
tliem  nbat  we  will  call  tbc  pliilosopbic  mind." 


rW  VNUER-STORMS. 


Kkxjauin  Fiianklix  once  mnnrkecl,  in  nib- 
sKuKQ.  aadly  to  n  friend.  "  It  !»  now  eight 
jean  since  I  sbowcd  llint  ninnltind  could  bo 
proteetetl  from  llie  danger  of  liglitnlng  by 
lightniiiK-rodii:  yet  tbere  !a  hardly  a  boniu.'  in 
Pliilatlclpliia  providt-d  wIlli  Itjem."  Tbe  heart 
of  th>-  gn-nl  Auu-ricnn  pliilo-<iii>lier  would  be 
gn-atly  wnnnwl  if  hr  could  perot-ivi- the  activity 
«f  liis  diseipk'S.  whonnylay  (-ven  buiHer  of  a 
boitse.  sihI  airaken  feare  where  all  was  |K-aoe 
before,  lliere  is  no  question  otU-ncr  nskcd  of 
tbe  profesiior  of  physics  than  this  :  '*  Shall  I  put 
llghtuiiiK-roda  on  luy  house,  aud,  if  I  erect 
tbem,  what  sboald  be  their  fortn  and  positiuii  ? ' ' 
I'ervoniilly  I  Ubtc  given  the  following  abbrc- 
Tlnteil  answers.  "IfyourhoiiBC  \a  surrounded 
by  tall  \xw».  or  if  there  art-  higher  houses  in 
ytMir  tmntcdiatc  ni-ighliorlioiHl.  I  should  Inist 
to  tlw  IrceB,  or  liitiiliy  Icavt-  liic  i;s|H<nsc  of  the 
lightning-rods  to  your  ticijihtxir.  I  f  your  house 
stands  alone,  n  promin<:nl  point  in  the  land- 
scape, on  a  cliff,  or  remote  froui  tree«.  I  should 
he  in  favor  of  a  properly  placed  lightning-rod. 
I  sliould  ]>laee  two  or  thi'ee  pointed  \'v\%  ttiree 
or  foor  fvct  above  tbe  highest  point  of  the 
botisc :  allow  tlio  metallic  rod.  which  should  be 
at  least  ono-ludfaHquare  inch  in  &eciiou,  to  rest, 
without  glass  Enxnlator^.  ii|iou  the  house  :  con- 
nect all  the  tin  shenthiug.  tli«  copper  gutters, 
the  gas  and  water  pipL**.  wiili  Ibis  ligbtning-rod ; 
ami  conduct  tbe  latter,  by  the  shortest  course 
possible,  to  tett  tarth." 


These  oDsncrs  seldom  conclude  tbe  corre- 
s|)Dndencc.  however,  alttioiigb  one  generally 
prefers  to  leave  lo  the  ueighl'or  tlic  exjiense  of 
erecting  lightning-rods.  One  brings  iit^linices 
ofbouaes  having  been  struck  whieb  .ire  ^iiuatMl 
lower  tban  one's  neighbors,  and  are  surrounded 
witli  tall  trees  which  over-topped  the  houses ; 
and  one  asks  with  a  shudder.  "  Can  I  connect 
my  gns-pipes  with  a  lightning-rod ^"  Indeed), 
tlie  writer  or  wonld-)ie  authority  on  lightning- 
rods  has  not  nn  easy  life  before  him.  He  must 
not  only  satisfy  the  liniiil  hcJirt  of  the  believer 
inbim.  bul  he  must  also  light  with  all  hU  knowl- 
edge the  brszen  limb  of  ignorance  and  «ui>er- 
sLition,  who  starts  witli  tbe  posUdoie  lliHt  no 
sdeutiflc  man  knows  any  thing  coneeniing  thun- 
der and  lightning,  and  that  the  tnie  knowledge 
baa  lieen  revealed  only  to  himself  while  working 
in  a  conificld.  It  is  not  long  since,  that  an 
American  professor  of  physics  was  sued  for 
twenty  or  llilrty  thousand  dollars  damages  for 
maintMuing  that  the  mumWi-s  of  a  llgbtning- 
rod  rom^Mny  which  placed  lighttiliig-roda  like 
a  letter  U  upon  tbc  roofs  of  houses  were  prac- 
tically quacks ;  tbo  tlieory  of  this  llgbtnlng-rod 
being,  that  tbe  lightning,  if  it  struclc  one  point 
of  the  r.  would  be  dissipated  into  the  sir  fhim 
the  other  [wiot.  Ttiere  is  a  lightning-rod 
company  in  ^lassactiuselts  at  tbe  present  time 
which  erri-l9  lighlnlng-rods  on  the  theory-  that 
lightning  always  seeks  eleetrical  eaiih-cur- 
rents ;  and,  if  there  are  eanh-currents  beneath 
a  hotiso,  that  house  sliould  be  protected,  and 
(he  rods  led  into  tbe  p«tli  of  Ihc  earth  .current. 
If.  on  the  other  band,  no  earth-currents  run 
near  the  house,  such  a  house  is  safe,  and  needs 
uo  lightning-rods.  The  electrician  of  this  linn 
is  self-taught :  there  are  uo  books  on  electricity 
In  his  library.  He  discovers  the  earth-currents 
by  a  forked  slick.  Not  deterred  by  the  fad 
that  tbere  is  no  evidence  to  prove  that  a  dis- 
charge lakea  place  between  a  charged  cloud 
mid  H  current  of  electricity  In  tbe  ground,  and, 
inoienvcr.  no  evidence  to  |>rove  that  earth- 
curreuts  move  in  regular  paths  through  tbo 
earth,  and,  indeed,  no  condunive  evidence  of 
the  existence  of  earth -currents,  he  ix^rsuades 
even  the  so-called  practical  cicctricinu  to  re- 
arrange the  tight niug-roils  on  his  hou«e. 

Tbe  student  of  electricity  is  tlierofore  called 
upon  to  assert  the  grounds  of  his  belief:  simI  Itc 
finds  it  dillk'ult  to  convince  his  audieii«.< ;  for 
tliey  are,  in  general,  not  sufficiently  conversant 
with  electrical  phenomena  to  appreciate  bis 
arguments.  The  jiosition  taken  by  most  pro- 
fessors of  [diysius  uu  tlie  subject  of  lightning- 
rods  is  based  upon  the  experiments  of  Franklin, 
in  which  he  showed  that  |)Ointe<l  metalUo  rods, 
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so  to  ft]>cak,  fAdlitnUiil  clt^ctricAl  dinchnrgi^'S ; 
Uie  es|]t;riiiiciil  of  l-'jiraday.  l»_v  which  it  w«8 
■bowii  Lbat  a  pcreoii,  »tKl  even  th«  most  deli- 
CtttG  clc(.iri<»il  inslniments,  inside  a  Inrgo  me- 
tallio  cage  which  ttok  connected  with  tha  ground. 
w«rc  UD.itrccted  by  poworrul  discharges  of  elec- 
trinity  lietweOD  the  cnge  and  the  prime  lou- 
<lnctor  of  an  electriciil  machine ;  ami  the 
stati^lics  coUecti^d  by  the  Knglish  goveninjent, 
which  show,  itiat,  since  vesnel*  bavc  liecn  pro* 
Tided  with  li»htniug-rodtt.  tlic  numU-r  of  (■nsu- 
&ilies  pnxJLii-eil  at  aeu  from  hghlnitig  have  Wna 
gruatly  rt-iliK^d.  A  Imilding  covered  liy  » 
nieinllic  neliing  aniliihly  connected  with  the 
ground  would  lie  wvll  prolectcd  from  light- 
ning. The  nwircst  (ipproach  to  this  condi- 
tion nf  nafcty  would  be  lo  connect  all  the 
network  of  mctnllic  conductors  nl>ont  a  honso 
with  wet  ground ;  and  one  argumont  against 
))).icing  niidor  gronnd  the  network  of  tele- 
phone and  telegraph  wired  in  citic-s  is,  that 
at  present,  where  they  are  very  iiinnerous, 
thoy  protect  bnllditigs  from  ilniijjtr  from  tight- 
ning.  Thii  is,  of  course,  not  thi-  cnitc  wIktu 
ft  single  telephouc-  or  tvlrgrapb  wire  cnli^m  n 
hon^e.  The  liitt«r  should  always  be  well  con- 
nected with  lIiG  gas  or  water  pipe.  In  regard, 
however,  to  the  belief  thai  tall  trees,  higher 
than  the  housci  in  timir  inimcdiftt«  neighbor- 
hoo<t.  protect  the  honses,  we  can  point  to  the 
well-known  eHldency  of  small  poinU  In  facili- 
tating electrical  ilischargf^a  by  slow  degrees. 
Kndi  leaf  and  twig  is  aiiuh  a  small  point. 
Moreover,  during  a  rain,  the  driiiping  fnitu  liie 
loaves  reduces  the  eiccliic^l  diiirge  on  llic  tree 
to  the  same  sign  and  anioiinl  nn  that  of  the  air 
ill  the  immediulu  neighborliooil.  a«  !«  ohown  by 
the  well-known  exiierimcnl  of  .Sir  Williuni 
Thomiiou,  in  which  an  insnlateil  can,  from 
which  a  stream  of  water  iaeues  in  drops,  is 
conni-ct«d  with  an  ctcctromeler  :  and  the  latter 
shows  that  the  metallic  can  has  taken  the  charge 
of  the  nir  in  its  neigbborhood.  The  drops  of 
water  continually  reduce  the  can  to  the  electri- 
c*I  |K>lential  of  the  neighboring  air.  The  tree. 
tJicreforc,  can  be  looked  upon  as  a  more  imi>or- 
tant  electrical  factor  than  the  few  sulienl  lower 
poinlf  of  a  bnildimt. 

It  is  aafv  to  altirm  that  Dot  ono  out  of  a 
thousand  light  ning- rwls  at  present  upon  our 
buildings  aiL-  of  any  nsc,  for  the  simple  reasou 
that  they  arc  not  led  into  moist  girjiind,  and 
therefore  olfcr  great  r«>gistance  to  the  passage 
of  an  electrical  discharge.  Any  one  can  be 
convin<'cd  of  this  by  scraping  the  lightning-rod 
at  any  point,  connecting  a  bright  wire  at  this 
point,  and,  having  led  the  olbei'  end  of  the  wii« 
to  the  water-pi|)c  or  to  a  body  of  water,  [ilaciug 


one  or  two  Tjcclanche  eelU  ia  tbla  circuit,  and 
lending  the  win;  in  a  north  and  south  direction 
directly  o\'er  an  ordinary  pocknt-eompaas.  If 
the  lightning-rod  enters  moist  ground,  or 
makes  a  connection  with  tlio  cartli.  the  compass 
should  indicate  an  electrical  current  by  its 
deilection.  (Generally  it  will  be  founil  that  no 
such  earth -connect  ion  exLstA,  and  the  lightning- 
rod  is  ttierefore  worse  than  useless.  It  should 
be  Immediately  connected  with  the  WBtcr-pi|M;. 
or  with  m  spring,  or  some  body  of  water.  To 
illuMlrate  the  fact  that  the  mere  entrance  of  a 
metallic  ni<l  into  the  giuiind  is  not  enough  to 
Insure  tin:  [lasMige  of  an  electrical  discharge 
to  the  ground,  drive  two  metallic  nnU  into 
your  lawn,  at  any  suitable  distance  ajMiri : 
connect  llicm  by  n  wire,  which  includes  a 
Lcelanch6  or  oMier  voltaic  cell :  and.  having 
led  the  wire  over  a  pocket-compass  in  a  nortli 
and  south  direction,  sec  if  yoti  obtain  a  deflec- 
tion of  the  needle.  If.  moreover,  von  labor 
under  the  delusion  tliat  a  surface-aprlokling  of 
the  earth  near  the  rods  will  give  an  eloctiieal 
connection,  it  is  best  to  perfonn  the  expciiiocnt. 
It  is  prt>bable  that  several  ncivs  of  lawn  would 
have  to  be  thoroughly  sprinkli<<l  liefore  a  suit- 
able e.irth-ronncctiiin  could  he  obLfiined.  A 
few  cxperimentK  with  a  mo<Iern  eleciHeal 
machine  —  a  Tocpier-nollz  machine,  for  in- 
stance —  will  readily  convince  one  of  the  effect 
of  |»oinls  in  dissipating  an  electrical  charge, 
and  of  the  fait  that  an  electrical  dlscJiargc 
always  takes  thu  piuh  of  least  electrical  resist- 
ance between  two  iioiul.t.  Having  ascertained 
llu-sc  facts,  one  lias  ac(|Uireil  all  the  intelleetoal 
ca)>itHl  that  is  poasessi'd  by  most  Hghining- 
roil  men.  If  one  apiraix'utly  discovei'S  that 
gilded  lightning-conductors,  or  twisteil  ones, 
have  peculiar  atlrnclions  for  the  electrical  dis* 
chai-ges,  one  leaves  the  sure  gronnd  of  fact  (i>r 
the  region  of  tlie  improven.  The  difllculty  in 
our  study  of  thunder-storms  is,  that  wc  cannot 
experiment  on  a  sulllciently  large  scale,  and 
our  means  are  loo  tardy  lo  allow  us  lo  follow 
the  exceedingly  rapid  changes  of  eleclriflc^J 
bodies.  What  we  call  fVeaks  of  lightning  an* 
merely  tlie  expressions  of  electrical  laws,  eoiD- 
bined  with  the  laws  of  elasticity  of  matter. 
The  forked  ligbtniog-discliarge  is  an  exj)rcH- 
sion  of  the  fact  tlint  n  positive  charge  is  com- 
bining with  a  negative  charge  along  a  path  of 
least  resistance;  and  the  air  is  fhictuivd.  so 
to  speak,  by  the  vompreasion.  Just  as  a  plate 
of  glass  yields  in  z\gxag  cracks  when  it  is 
Bui>portcd  on  one  edge,  and  a  force  of  com- 
pression Is  applied  lo  the  other  edge.  The 
inllnencc  of  the  medium  through  which  the 
electrical  discharge  takes  place  can  be  rcaillly 
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M«n  bf 'obtaining  the  clectricnl  (tiscliargc  In 
iliffprcnt  gM^'H,  such  n>i  c«rt)oaic-add  giu  or 
Ritrogeti.   iind   coni[)«Hng  tbeae  p1iotofrn|>hs 
Willi  Ukww  lakcn  in  free  air.     Allliough  we  «in 
6tH<iv  certain  pbenotDenn  of  atmoHjilieric  dee- 
Iricily  Aiipccssfblljr  in  our  laboratorin,  yd  we 
i^Miont  dinrge  a  eloiid  wiili  |>usitirc  elcelrivity. 
and  fill  the  sky  niOi  ilitT'trctiit  itirata  of  hot  aiid 
cold  air.     It  is  geiieridty  bitlicrcd  to-<Iny  smong 
adentilic  men,  that  the  cl<>etridty  of  thunder- 
•tomie  Rinnot  be  attributed  to  eixidcn  evajwra- 
t*OD  or  coDdensatlon  of  moistnre;  for  diivrt 
oxpcriioeDt  baa  failc<l  lo  roveal  any  electricity 
wtiich  ja  due  to  Ihcfto  cnuHes.     Mr,  Freeman 
tnade  many  dcItcAtt^  rsperimenta  Id  the  physi- 
cal laboraton-   of  Johns    Hopkins    univmily 
to  ilccide  tlie  (inciillan    whether  eviipornlion 
produccx  civctricily,  and  he  ooidd  find  no  evi- 
dence of  any  that  was  due  (othiHi-ausc.     Ilorr 
Kiiywr  has  also    Intely  fx  peri  minted    at   the 
pby»tcnl    lalioiatory  of  IWrlin  njion  tho  elec- 
trical cITeets  of  conilensiilion.    with    ncgnlive 
rcnltB.     I'frMinally  I  IVid  ihnt  nil  tlie  experi- 
ments hltheHo  (x>nihicl<-d  on  the  elecli-icity  <lne 
to  evaporalioii  and  lo  condensaliou  bate  bi-en 
condurtMl  on   too  >^mHll  a  scale  to  tc»t  tin? 
<piVStion :  and  I  do  not  see  how  they  can  Ih^ 
conduclcd  on  K  larger  scale.     When  wo  tliink 
of  tlie  immense  plan  upon  which  thL'KC  o[H-ra- 
tiODs  are  cunducled  iu  n.ilnre,  of  the  evapora- 
tion from  every  Hfpinn-  foot  of  the  ocean,  and 
of  tbe  rapid  vondvii»niion   through   miles  of 
space,    we   ran   realize  Hint   &□    inQnlteAlmul 
atnoiiDt  of  eleetrical   charge,  loo  small  to  be 
detected  in  n  Inbornlory,  might  be  iniegrau-d 
into  a  laig<t  amount,  and.  becoming  loralize*!. 
Diigbt  protluce  the  tienieudouB  cU-itrleal  di»- 
tnrbances  which  we  wllnesa  in  thitnder-Momis. 
[low,  then,  can   we    con<lucl  future    inrcB- 
tigalioDs   upon    tbundcr-xionn)^  ?      The    most 
promising  direction  for  »cicntiilc  work  seems 
to  lie  in  uie  catablieihinpnt  of  gystcmnlic  obser- 
vations on  UiundiT-Klnrms.  mid  on  atmoepberio 
eU;clrleily  in   gcuerid,  over  a    large  tract   of 
oounlr.v.      In  eertnin  regions,  thiinder-storras 
follow  certain  dcllnile  paths,  and  other  tracts 
are  never  vtnttci)  by  them.     There  is  a  genera] 
imprc-asion  that  electrical  slorma  arc,  In  com- 
mon language,    attracted  by  rlvcra,    and  ar« 
more  severe  about  lar^^e  bodict  of  wat>-r   in 
general.     However  Ihii^  may  he,  nothing  but 
sysiematledailyfllmnltnm'OiiMobMerviiiion.  long 
continues),   can   incn-a.->v  our  knowlolgc.     If 
thv  government,  ig  (imiiretioQ  with  the  signal- 
•ervicc,  nlimild  i.-slabli>-h  a  number  of  electrical 
ttaliona  Ihrtjiighgiit  the  west  !\n<l  south,  where 
tbiiiMli-r-Ktoi-RiN  and  turnadoes  atv  so  rrer|[ieni, 
daily   thiinder-»torm    maps    might    be  ia^ued. 


slKiwiDg  the  prohable  pMlh  of  t)ie  electrksl  dla- 
Inrbances.  PerbajM  we  should  then  see.  In 
diatrtcts  pcndlaily  infested  by  lltundet^stormf, 
certain  *  lnf>urance-ag  sin  At- danger- by -lightning 
retreats,'  in  which  Benjamin  Ki:itikiin's  lighl- 
niiig-r'Kl  shouhl  Hko  friiin  n  small  hut,  cum- 
pleU-ly  ciivei'i-d  with  ii  network  if  metallic  fckIs 
which  jire  ennneclei)  with  running  water  or  a 
large  extent  of  moist  earth.  Iliese  safe  re- 
trcau  would  certainly  be  a  grcnt  desideratum 
for  many  who  now  eiilTer  greatly  fVotn  Derrous 
terrors  during  Ihunder-stoims. 

Jons  TuoWBRItiOE. 


THE  FORMATION  OP  CANOSS  AND 
PRECIPICES. 

0?rE  of  tbe  most  remarkable  natural  objects 
In  the  state  of  New  York  is  to  be  seen  al  Die 
crossing  of  the  (<enei>i.-4!  Itivcr,  at  I'ortflgc 
station,  on  tbe  Ncw-Vorlc,  Luke  Krie.  awl 
western  railroail,  362  milca  from  New- York 
Cily,  and  Ki  from  liulTiilo.  The  railway  here 
spans  a  deep  gulf  on  an  iron  bridge  820  feet 
long  and  '2lib  feet  high,  near  the  upper  eitd  of 
a  woniterful  canon.  There  are  three  ftlls 
of  tlie  riier  immediately  below  the  bridge, 
measuring  (iO,  90,  and  110  feel  rcspectlrely. 
The  gorge  runs  out  in  the  Gvm-scc  sbalMi  at 
Slount  Morris,  Ix-ing  IU  miles  long  by  ih« 
meandcringsof  tbe  river,  which  falls  ,500  feet 
in  that  distance.  In  some  places  the  banks 
arc  350  feet  high,  nearly  pen>^ndicular,  and 
the  ravine  is  wholly  Impassable.  It  Is  a  fine 
example  of  the  w<irk  of  water:  and  tbcrc  are 
hundretis  of  i>lhi-r!i  In  that  !iliit<'.  on  a  smaller 
scale,  ill  the  iip|ii.-i'  purt  of  tli>-  Poilagu  group. 
One  of  the^  Is  the  celebtaU-<l  WalkiiiN  den, 
a  licaiitilul  caiion  two  miles  li>Dg,  with  a  «uo- 
ccaxion  of  cascade«.  The  neighboring  glen  at 
Ilavsnais  very  similar  ;  and  there  arc  a  number 
of  others  further  north,  sever.it  of  which  may 
be  seen  nt  Big  Stream,  Itock  Stream,  Dresden, 
and  otlier  places,  Tagbanio  and  Lodi  Falls, 
and  tbe  gleiia  and  ravines  about  Ithaca  on 
Cayuga  Lake,  and  many  other  simitar  places, 
are  all  on  the  Portage  formation,  which  forms 
a  narrow  cast  and  west  baod  acro««  western 
Sew  York.  It  might  bo  nthlcd,  that  both 
Senecn  and  Cayuga  Lakes  are,  in  part  at  least, 
simply  old  Portage  glens,  now  Gllcil  wiili  water. 
To  ninny  i"eflccting  persons  who.  ■■  I'Hmincr 
tourists,  vieit  these  very  curious  sn<l  beautiful 
resorts,  the  thought  occurs,  why  the¥«  caiion* 
are  in  these  |Miitieii1iu'  places  above  all  others, 
and  how  tbey  have  been  caused,  the  work  of 
glaciers,  or  some  convitUion  of  nature,  being 
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tke  common  explnnatiou :  and  otntitcur  gcol- 
Og^ftts  [iiizxlc  Mi(.'tn<<elv«8  about  tlicir  origin. 
It  looks  lis  though  there  wni  so  mo  tiling  special 
about  the  Portage  grouj)  of  rocka,  evervirhero 
Bboanding.  na  It  does,  in  gU>nn,  gorges,  and 
canons,  to  wlitch  the  f<:irmatIou  of  theae  re- 
markahle  placoa  Is  due.  Why  is  thi?  PorUge, 
of  all  the  ten  or  tnx-lvv  fonniitioii^  in  This  ^tnle, 
the  faxorile  one  for  ihcne  phtnoinenu,  lining 
coiupoat^l.  ax  it  iit,  of  lUudstoiics  and  shaU-H 
very  siuiilar  lo  those  in  olhcr  localitivs  where 
nothing  or  tli<'  kind  is  fonnd? 

The  i-xplnnRtiun  is  simple  enon:;fa  ;  namirly, 
that  it  is  owing  to  the  pociiliar  alicmation  of 
tliin  hi'ds  of  soft  slialo  and  harder  snndstono 
rooks,  and  the  prcaenc-c  of  a  slrcam  of  wiiler 
ninning  into  lower  grouiid,  which  [wrfonns  the 
work  of  ei-oejou.  and  the  size  of  which  musl 
bo  adaj>ted  to  the  work :  and  upon  tlial,  too. 
the  size  of  ibe  gulf  depends.  Beginning  at  the 
lower  end  or  mouth  of  the  present  canon, 
the  action  of  the  walerfall  lirsl  removes  a  little 
of  Ilie  aofler  layers  of  slialu.  leaving  th«  thin 
hed^  of  harder  sandstone  jimjiu-ting  for  u  time. 
wbieli,  ill  their  turn,  arc  also  hrokcn  olf  fmni 
want  of  support,  in  masses  sm.ill  enouglj  lo  he 
entirely  carried  awny  by  the  stream,  especially 
during  the  wiutcr  floods;  thus  preventing  the 
formation  of  a  slope,  and  exposing  the  bottoiD 
of  the  falls  to  aiioiUer  erosion.  Thuei,  by  the 
reoeasiun  of  the  fidls,  the  canon  is  formed, 
prorlded  another  reipiisitc  is  atl'urdcd  ;  namely, 
that  the  aiclc-walls  innst  inriintniii  their  creel 
])oaition:  olhurivise  a  valley,  tnstvod  of  a 
eniion.  i*  formed. 

This  raises  another  question  :  rinmcly,  why 
do  not  ttiosc  precipitous  si<le-walls,  composed 
of  nppareiilly  soft  rocks,  slo|jc  tticmselvcs 
donn,  and  form  ne  It -rounded  hills,  :l«  titey  ilo 
elsewhere?  The  answer  la,  because  the  hanlcr 
layers  of  sandstoue  foiiu  wlmt  a  niasoii  would 
call  ■  the  bindeia,*  which  hold  the  natural  wall 
in  \tn  upright  position.  The  erosion  of  the 
cafion  is  done  by  the  stix-um  of  water  nuder* 
cuttinff.  lik«  the  work  of  the  coal-miner,  and 
then  breaking  down,  tlie  uninp[Hirled  '  top- 
bench  ; '  while,  in  tlie  mean  time,  the  action  of 
the  air  and  f^ost  on  the  sido-wnlla  is  so  much 
slower  than  that  of  the  stream  of  water,  that, 
while  the  latter  is  rapidly  cutting  hack,  and 
making  the  ravine  longer  and  deeper,  the  sides 
teniain  in  th>'ir  original  upright  j>osition.  As 
the  falls  lecede.  and  a  thicker  sandstone  or 
shale  lock  occurs,  wiihoot  the  projicr  alter- 
nation uf  Mtruta,  it  will  form  the  permuueut 
upjier  end  of  the  gulf,  which  will  he  a  precipice 
if  it  i*  n  sjiudstone,  and  a  slope  if  it  iii  a  thick 
)wd  of  shale.     It  thus  Iiappeus  that  the  Portage 


portion  of  nature's  mnsoni^'.  and  tJie  neces- 
sary atreains  of  water  passing  over  it.  are 
nicely  adapted  to  the  formation  of  glens  and 
caQons.  In  localities  where  there  are  no 
stivama  of  sufficient  size  passing  over  Ibe 
Portage  group  to  a  lower  level,  as  on  Ibe  sum- 
mit levelfl.  there  are  high  hills,  it  la  tnic,  bat 
no  glens  or  gorges.  The  eroding  action  of  the 
elements  beiog  more  uniform  over  the  whole 
surface,  and  tlie  transjiorting  power  of  a.  rapid 
stream  to  cnrry  uway  the  falling  (Vsgmcnts 
being  wanting,  tbe-iwftii'c  sIoih-»,  instead  of  pre- 
cipices, aro  there  produced. 

There  are  also,  in  the  stAie  of  New  York, 
limestone  glens,  as  they  might  be  called,  which 
are  due  to  the  same  cause.  At  Trenton 
Falls,  on  the  Utica  and  Black-Uiver  railroad, 
eighteen  miles  north  of  Utica,  East-Canada 
Creek  has  cut  a  narrow  passage,  three  niUcsin 
length,  through  the  Trenton  limestone,  the 
formation  Itclug  named  fW>m  thi.i  locality.  It 
!a  a  canon  wltli  vertical  walls  a  hundriH]  feet 
high,  in  which  an>  the  celebrated  and  very 
beautiful  fnlla.  The  cause  of  the  crotdon  U. 
that  liie  limestone  rock  if*  in  thin  layers,  of 
from  six  to  ten  inches  thick,  sepanilcd  ipiitc 
regularly  by  thin  layers  of  shale  of  aiioiit  the 
same  thickness,  It  is  owing  lo  this  regular 
mixture  of  hard  and  soil  rock,  in  alternate 
courses,  that  the  ati-eam  has  been  able  lo  wear 
awa.v  the  rode  by  undermining  the  shale  into 
a  succession  ofciuicadeM  :  and,  wli.it  i*  <.>r|ual|y 
Important  in  forming  a  cnfion,  the  Stream,  a 
wild  lorn-nt  fri)m  the  Adirondack  foresls,  is 
large  cnougli  lo  carry  away  the  rrngmenis  of 
the  overlying  limestone  as  fast  as  it  gives  way, 
Allcr  cutting  its  channel  back  to  a  village 
collod  Prospect,  a  thicker  and  biurder  layer 
of  gray  timeslone  is  encountered,  wbtc^  has 
Btopjied  the  recession  of  the  fidls,  the  sti-eaiD 
being  unequal  to  Its  desUucUon;  and  that  la 
the  end  of  the  ravine. 

The  gulf  of  the  (iencAec  River  from  Roclies- 
terto  Lake  Ontario  was  cnu:«e<l  in  the  same 
way :  for  although  the  roeks  ar«  much  tliicker 
and  stronger  than  any  of  those  above  referred 
lo,  jet  the  riier  is  a  cori-csjiondingty  larger 
■Iream,  and  was  able  to  cut  through  the  alt«r- 
natiug  beds  of  Medina,  Cliuton,  and  Niagara 
limestone,  shale,  and  sandstone  ;  and  the  flood 
of  water  is  powerful  enough,  with  the  aid  of 
the  fell  below,  to  carry  away  the  material,  and 
prevent  the  formation  of  a  talus. 

At  Niagara  Palls  and  the  gorge  below,  in 
the  same  foi-inations  as  at  Itocliester.  is  a 
repetition  of  the  same  0|ieralion  on  a  vast 
scale :  and  as  the  river  thuro  is  larger  than  lli« 
Genesee,  so  the  canon  is  also  longCT)  dec 
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and  mora  l)ion>a)tlily  cut  down,  ilio  rircr'a 
wearing  uul  lruiii>|H>[ttiii:  |>oa-pi'  lidng  in  |iro- 
portlon  lo  Uic  great  bvde  ol'  slialu,  HUKiatotie, 
nml  linK«lono. 

In  lunnv  localities  in  tbe  8tat«  of  New  York 
nmt  (■Isi-wliero.  Cherc  aiv  gleii^  rd'I  rarlniM  cut 
wboUj'  out  of  till-  Geneseo  luxl  Iliulson  River 
altak-s,  wlicn:  th«re  are  no  alii-riiation*  of  hard 
ftod  sod  strata,  as  in  llie  roitagc.  IV'cipitotis 
bnisutea  are  uIm)  of  fri-iiti<-i)t  i.iri.'iim;i)c«,  al- 
Ihougli  tlie  race  of  ihe  ruck  tumtt  tiirnit  to  (toil. 
The  reason  wUj-  tho  wlgu  of  9]>|inr<<ntlv  ««  soft 
a  rock  of  aitcti  fini^  mntcrinl  irittt«tan<tfl  the 
wenlbor.  and  presents  these  naked  s«elions  for 
well  alet^tliof  linwiniRiiL-ail  bnnkBinraviiics, 
rii-cr-«oiirM-8,  and  ujion  Uii?  ahoi-cs  of  lakes,  b 
on  arooiitit  of  its  unironnly  foliated  structure. 
A  v<Tv  slight  exaraltialiou  will  aene  to  ^bow 
ibi-  thin  luniiiMie  of  which  the  entire  rode  is 
COffipoficd,  liko  abceta  of  )>n|>iT.  rt-mlndinf;  one 
of  tbe  realstln};  )k>«<t  of  ihi-  i-d)^  of  a  huuk. 
The  barduL-^s  of  snnir  kind*  of  C4nl  is  nl»o 
owing  to  ItM  Ianiinat<-<1  fonnnlion.  A  [iri>ci|>i- 
toiM  wall,  urhviliirr  Imill  by  nature  or  I'.v  nrt, 
mtiat  either  he  laid  triih  a  f^ood  cenii'nl,  or 
il  must  be  composed  of  material  iinvinf;  a 
cood  brd,  '  breaking  Joints  '  both  inirard  and 
Tat^rnily. 

A  peculiarity  of  ttie  loeiu  or  bliilT  fonnation 
on  the  Mt3fti8tti|i|ii  and  Hissouri  UIvoih  is. 
that  although  it  is  very  fine,  soft,  nnd  ciwil}' 
cxcavsti-d  with  the  s]>aik  alone,  yH  il  [nvsenls 
rerj*  atorp  (ilopes  nnd  prcci|(icc»  rcscml'ling 
tboae  of  solid  rocks.  L'nlikc  all  other  forma- 
tloiis  of  an  eaitliy  natuie.  it  remains  unchanged 
br  tbe  atmosphere  and  the  action  of  froat. 
Kond-cats  ami  embanknwnts,  however  steep, 
stand  for  yenrs  liht-  a  nail ;  and  wella  dug  in  it 
ror|tiiiv  to  be  wollerl  only  to  a  )ioitil  above 
tile  iratci'-line.  while  lUe  remalmU-r  stands  so 
scairely  withgiil  support,  thai  the  Hirade-marks 
rvmain  u]>oi)  it  for  ycnrs,  alt)iouj(h  it  i"  not 
at  all  ceitictiti'd  (ogcllicr.  In  tbe  city  of  -St. 
JoMpb.  and  nil  other  places  whore  the  bliilT 
formation  is  fonnd.  these  pecnliaritics  <rnn  he 
ennity  seen  ;  and  they  npgicar  very  remarkable 
tu  an  eastern  man.  accustomed  lo  the  sloping 
down  of  banks  of  &iiuil  and  elny.  The  ex* 
planation  of  it  b.  that,  aa  ia  well  knoirn,  the 
Muff  la  a  lacuiilrlne  deiioslt.  The  m.iterial 
(brminji  it  floated  in  llakea  In  a  iiuiet,  aballow 
luko.  Ttic  minute  iHirtiele».  a.uiiming  a  Uat- 
tentil  fi)nn.  liowcver  it  may  han'  been  caused, 
were  very  f|iiietly  and  g«Tilly  depositeil  iu  lay- 
ers, tike  little  sheets  of  paper.  There  nii3  no 
current,  no  movement  of  tlie  |iarticle«  to  form 
rounded  grains  of  sand,  trivgidarlr  dciioatted 
Iu  accidental  disorder.    On  the  contrarj-,  tbe 


bluff  is  a  wcll-lmill  pieeo  of  minialiire  natuni 
earth  masonry-.  ircU  limind  together:  hence 
there  is  no  rolling  tendency  in  ihe  nuitcrial,  and. 
when  cut  down  at  right  angles  Ui  the  layera,  it 
does  not  form  a  alope.  like  other  kinds  of  earth. 
Ttius,  fi-om  jirecliilcea  of  rock  of  the  heavier 
straia  lo  UiiKte  composed  of  Uie  sntallcKt, 
tbelr  mivhnnical  siruL-lure  is  of  great  iin|tor- 
tancv.  nnd  tlii'  same  bowely  comparison  of  tl»c 
'  stretchers  and  V>indeni '  of  an  artidciid  wall 
ap])lie8. 

JaUKS   MACrAHLAM!. 
Tnuda.  IVnR, 

THE  EQUATORIAL  COUt>£. 

Ix  sidte  o(  the  loai «[  lJg)i>  In  t\w  tiro  r«6««lloBt 
from  Iu  mimws,  — which  low.  will  rwj  wlih  the 
condliton  of  tli«  refli^cilag  *ilvpr  nTin*,  hut,  under 
Ihe  lii'ti  eoudfiions.  tbouhl  not  much  vxrttA  twvniy 
perciMii.  — Ibcfiuoiorial  coixK  o(  tbs  Parfa  objer- 
vnt<)r>-  nould  trtm  to  be  the  cotali)^  form  (or  nlne- 
tenlbt  o(  ths  «>4usiorl>l  work  of  an  olwerrktnrf. 
Tbls  tnnn  of  '  elbow  equatorial '  liR*  been  descr1l»e<l 
tit  late  bi  M>  raanj  •cieaimc  periixlimli,  (hat  It  U  suf- 
Qcloot  horv  to  say  that  ibL-  polar  axis  (onn*  a  jMirt  of 
Ihe  lube,  ai  ibc  u|>per  end  at  wliicb  die  oliserrrr  ills 
like  a  micro»copi«i  at  bin  il«>k.  anil  at  wboee  lower 
end  a  i^"  mirror  wnis  the  ci>iif»»  of  ilio  rays  lalo  a 
lub<7  ni  right  snelcsie  the  axis:  and  at  iho  outer  end 
of  thii  tube  Is  itie  oh>Miit«,  with  ntlll  another  Atfi 
mirror  ontildc  of  it.  vbich  turn*  round  it>«  sil*  of 
this  luU.  Thl*  BiTra  tlie  motion  )n  decUiiailon.  and 
the  rotation  of  the  whole  round  tbo  polar  axt*  gives  itia 
inottuu  In  right  ateeDSion.  All  tbe  movetnents, 
the  readtng  of  all  (hv  eirvle*.  \\w  illiinitiiathm,  and 
every  thing  connocieil  wlib  the  niuni^-eniMit  and  use 
of  the  teteaeoiw.  are  dlrwlly  under  tbe  observer's 
cuotml  a*  he  sits  ai  his  desk,  where  there  I*  erery 
(nctllty  (or  attaching  speeiroicoiik-.  phoi'>iuotrle,  and 
mtcronietrlc  appaniiiu  in  tbe  e]r<-piei:e  end,  which 
keepa  it^  fi»«d  pusilion.  Moreover,  llie  ohs^vsr  SAd 
oil  tbii  Bcoeisory  utiparattis  cnu  tN>  entirely  roofed  in. 
and  the  room  vanned  In  cold  •■ealhor.  If  itealred,  al»d 
the  otxert'er  cn^uti>  a*  romfortaUle,  aud  llie  work  a* 
oooTenlunl.  aa  that  In  any  laboratory,  while  the 
wtiole  heaveni  ore  at  liU  comiiurid. 

There  can  be  nr.  .luiillon  a*  to  the  dMlrability  of 
this.  vheuciMapared  wlOithsdUcomforl  and  oxpoiure 
In  tbe  commom  obserralory  iIotdo,  and  with  the  dlf- 
Kcultj  of  attaching  oceeseory  »|>pstaiu*  to,  couiiier- 
poUbig,  and  uilng  It  upon,  (tie  moTlns  end  »f  an 
ordinary  c>)uatorlsl.  SUM  further,  the  ohienlng- 
hjom  eiin  he  ni.vle  entlroly  dark  when  deiln-d;  and 
the  Increiued  aeutiilveneM  of  the  rntlua,  uiid«r  these 
circumtianec*.  uill  bea  great  gain  In  delicate  ipectro- 
ficoplc  anil  itlixiomMrle  work.  Also,  in  work  upon 
tbe  lun,  tbe  |>as*>bili(y  of  proteetbig  the  a«Ms*or7 
spparalus  entirely  fruiu  ibe  tun's  direct  rays,  and 
oven  of  working  lo  the  dark  If  detired.  will  he  a 
great  Impruvenicnt  upon  the  Inconvenleuces  unavoM- 
able  in  Ibe  coumoti  obtervalor;  dome. 
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Tbp  Itnponiuitlioliit  b.  urtiMlurcilHlljfEonil  iMItii- 
lion  can  li«  aiuineil  Kith  iheie  two  conn  rcllvciiuui. 
Experkiitfc  alout-  cuti  dcdOe  ihU  wlili  wrUinty;  but 
op  to  the  limit  fllrciulT  irled  In  Ihn  I*;krl>  liiilnimrnl, 
about  t«n  Incite*  aprrttira,  we  liAve  iti«  *iruiigo*l 
cvlilftiM  «f  {(■  pOMlUllty.  Dr.  Gill,  .istroiiomtr  at 
■lie  Cape  of  Gix«l  llotic,  in  dcscriblnj;  to  llic  Rapil 
aitroni'iulcnl  iinclcty  a  (lilns  vUll  lo  caiulnmtal 
obwrratorlrK,  upraht  of  ilie  Purii  e(|ii*Uirla1  eoiiilri 

Mfo|]»W».'  — 

"  One  Unv  lilvlil*  hliUUl  L-lrvrn  u'cltfplr.  wir  w«nl  in  Iho  i^barr- 
Tulnry,  «ni1  tci  on  >  Ij^unlv  ^  itnd  t  tin  houod  lo  'nf  I  ntrvrr  wv 
lb*  dlCMsnon-dlaki  of  ■  (lar  hailar  drflnnl  Ihin  In  itnt  Inairu- 


AI«o  Ic  would  wcm.  iliat  il  lariEO  leu***.  wtiMS 
tliickiiM*  I*  limitiil,  ran  tie  aappoiuil  at  ilie  rim  m 
that  tile  dl-ito[tlotii  due  to  gravity  ar«  not  appivci- 
nbli^  111  tlm  ilfftiiiilmi,  tlicn  mirror*  wIiom  Uilclineta 
Il  iiiiMmiteii.  atiO  uiikli  can  be  (tippnrlpil  In  rii-ry 
potnlble  irny  ni  ilie  rim,  and  all  oTtrtlK^  back  fliirrnc*, 
might  be  ninde  fuffictrnlly  rigid  lo  rcsial  di*Ioniofi. 
To  tio  Miip,  Tlif  cfFrcl*  of  illKtnrllon  Hir  of  i|ul:«  a 
■llirctviit  (•nlcr  in  the  two  case*.  Ilie  edvctof  Kiariijr 
in  iiicretuing  l\\v  curvaltire  ol  oDe  ^)de  uf  a  leiii 
being  partly  founicractcd  by  the  iKmlniilu-d  curva* 
lam  of  t)i«  other  nld*.  white  tli«  dliloilioti  <i(  a 
alncle  rell'«titi)i:  mirrnce  afipeara  with  it*  full  efl«ct 


i^r  ATtniii.  lutMie  it  tna  rjtnia  vsir.itiitiiinT.    (1t«pruda«*d  frum  i.i-i'oii^nif.j 


mtnila  Tb*y  *rr*  prrTi^ciry  i^Irrtititr.  'r^iitOkkafamtfiu  abftriily 
lo  toou  m  «ny  I  ni-r  (is :  nml  I  woiild  no(  li*io  brlii-vcd,  If  I 
h*ri  nol  H*n  It.  Itiiii  II  wu  iioHlblc  le  ■aaki'  wi  inaireniriil  tri 
whldi,anarlwanlliTTl'm*,>ui;lidpflDlIlaii(i)Ml<l  lir  fo»a<\.  I  im 
beiibil  ID  M]f  I  iicwnow  liriiri  dfHiilTfon  In  uny  iu>irn"ii'ni.«ii>) 
t  nnrrr  mt«*ur*il  t  di>uTi]i>  >ur  *o  (ilniAaiiUy  incl  i«>|]y  bcfbro/' 

Dr.  {liirB  well-lciiown  itiveatl^altnnB  in  Mellaraa- 
(rooomy  cive  lo  wlinicver  he  says  In  ibi*  line  great 
weight,  and  no  ttiotiger  tetiliinony  ooiild  hu  dralicd. 

Whpii  It  comes  lu  the  que^^on  of  the  lar^si  aper- 
lur«».  It  would  teem,  a  priuri,  ibat  lliere  iliould  be 
no  difficutly  in  making  ■>  &»»%  nilmr  — when  tlic 
InlemiU  conalltuilon  o(  the  glaw  In  iiot  tii  '|UO«t[nri. 
and  only  ooe  plnue  *uriaee  is  rlemnnded  — 1.41  timei 
0*  large  aa  an  objvcti*e,  in  which  the  glna*  cil  the 
lira  |pn*es  must  be  ht-inogeneniii  throuBhuiil,  and 
(■lur  perftct  aiirfaccft  arc  reiiiiired. 


In  the  delinlllnn.  But  the  far  i^reaUr  forilttle*  for 
making  the  mirrors  rlgio  nboiild  maka  up  for  tbi* 
in  n  large  itegrve.  At  any  rate,  ttie  French  opclcUu 
»eeiii  to  liaru  tull  eoiifidenci-  in  their  ability  lodotlili, 
and  It  b  cert*inly  to  be  lioped  that  Ibej  will  «ucce«d. 
\v.u>iui[un.  H.  M.  Pavi. 


THE  ECmXODEHMS  DRKDGED  BY  THE 
TALISMAy.^ 

Auuno  the  deop-sra  echinuilenni.  lome  ot  (tie 
lioloihiirliD*  aiialn  a  largo  die,  €ine  being  aeraity 
centimetre*  lotiiE.  The  moiiih  It  I'hiiated  at  odc  rad 
of  the  biHty,  allhougli  near  the  termination  of  th* 

*  Abitdgtil  Itvia  i)k  VrvBsli  vl  H.  Fiufot.  In  Ln  Xalm. 
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Uit««tli»(.  whldi  ofwn  u  ihi>  »ll>cr  end  of  Ibe  itm- 
imn,  tn  itie  orttten  of  btanckiiiif  lube>  forming  llie 
mplniory  organ*.  WImii  boloUiurian*  am  iUilurb«d 
(u  oil  being  caitsbt.  for  lnitnnce|,  ilii-jr  CDiiiniet.  anii 
lildd«iity  ifaootaui  tJiclr  vltc«n.  Bill  wlvit  i%  taur* 
•InfOiar  iui<l  ini?:i|>tka1>lp  If,  Ihal  Afirr  «uin«  t)ai« 
tlMM  ors«nf  u«  reiKviliiml.  Il  votikj  il-f9I  llut  the 
life  of  tliMB  animal*,  al  wlialcvM  depth,  would  paM 
(n  perfMi  quiet:  ytt  tfaa  hotolhurlsn*  living  near  Ihc 
nifaw,  a»  wi'll  an  ih^K  between  Tour  and  Sve  tliou* 
«Mii>l  nwiraa,  .ir«  hanui«d  by  a  *wariii  of  pamJIM*. 
TlMia  totaf  ul  tben.  as  Van  [)cn«dati  uys,  arv  lran«- 
forroeil  liiui  a  kind  at  Uvlng  hoUtl;  *oino  )oil](«  In 
their  nwiiimtafy  oqiaii*  lllll«  fltlie*  (Feraater)  with  n 
bwly  M  long  ••  thai  ot  an  «el.  but  contract-td:  olhtn 
Pallor  iMie  M-  more  coupla  ot  the  little  ctaba  calleJl 
Pinnuibero.  or  carry  in  ilifir  Jiitp^tiiMM  the  wonni 
ealW  Ai'oplodlnin.  lliii  besiJe*  itiMe  panaiirs, 
wlilcb  ilo  mil  livii  at  tLe  expense  oC  the  host,  of  irlMim 
tbpjr  demand  onlj^  a  liomv,  thure  nrn  olhcre  wlilcli 
lire  oD  itie  hoot. 

Pcnler  say*,  "A  hnlothurlan  liai  M*«niially  the 
tetn  of  a  AT«-«lderl  melon  » ith  an  oiwnlng  nt  each 
<actn>niii]r.  tViih  buloihurUns  of  ^"^ai  depth),  buir- 
«*er,  tliis  form  almou  «ntiroly  ilitippcar*.  Soum 
carve  ilwmMlrM  baeh  lol»  a  U-»ha|>e;  others,  xi 
Ankjrodemu,  have  the  torni  of  an  oroitl  (ac,  nllhoat 
tiM  ainbulacrn  whleh  enc  the  surface  ot  the  other 
hnlothurlans  Into  Avn  artnR;  ilie  mnjoriiy,  liia[«ad 
ot  Ibv  dianciertMlc  n^liat  tyinmetry  »[  tlioir  allie*. 
prevent  a  lillatomi  ^jninietry  a*  illaliiict  at  that  of  Ibc 
vonm  and  the  T«rtcbroin,  and  cfMp  on  the  mim  by 
■DvAmot  a  mitntl  lote,  like  iluj:*,  forrnlnga  jieeiillar 
riampfa  of  tlie  mnde  in  which  Iwu  or^antc  types 
wiilcb  «eetn  w|KiraiaI  by  an  nnbildgablc  abjrn  may 
tie  fuiiDiI  in  till'  snine  anlnial." 

'flio  WA-iin:hJn%  iir«  repreteiitei]  at  great  depth* 
by  forma  icry  larieil.  anil  peeuliar  to  certain  t'>a«i. 
Soai«  art)  rvnarkablv  for  tlic  ilrvclopnient  and  beauty 
■if  their  tpinn.  F'>r  a  very  loiiii  tinii?  the  r^malm  ot 
a  BMiui  (if  echliioil-'rnii  i-aileii  Caiieria  had  been 
fotmd  In  cn.'tai'e<'ns<le|)09its;  but  only  In  1^40,  during 
Ibecniltc  nt  tiM  t'oi'i^iiplne,  wa*  the  snrdtal  of  thU 
form  at  111*  bfitioni  of  our  »««•  n!»«ai»il  to  ta,  '"  A* 
Ibf  dro>lt;i'  waa  cotiiiug  in,"  say4  Tbuinaon,  npeak- 
Ids  ot  this  fijrin.  "  we  got  a  gtlmpie  from  time  tti  time 
of  ■  Urge  icnrlct  UKhin  In  tbe  bag.  Wo  thoiiiclil  It 
w»«  lino  of  the  highly  coloiiivil  forini  of  Echltiiit 
F1«niiii);'>  of  unusual  ilce;  an'l  at  It  wat  biowiiic 
tretii,  and  lli«te  was  some  little  difficulty  in  getting 
tiM  dnslge  ctitnlMd,  we  gavo  Ilttte  heoil  to  what 
•Mmed  to  be  an  lanrltable  necetsliy,  —  tlisl  II  tlioitld 
bo  cruthed  to  p!B<«a.  We  W9r«  lomcwhat  turpri«ei1, 
therefore,  wheti  It  rollud  onC  ot  the  bag  uDliijnrvdi 
and  oar  lurprlte  Incn-ued,  and  wat  certainly  In  my 
caM  mlBglnl  with  a  certain  amount  of  nervonincH, 
when  It  *et(lei|  down  iiui^tly  in  the  form  o(  a  round 
rtd  cak<.  and  began  to  pant.  —  a  line  ot  conduct,  to 
My  the  Ivasi  of  It,  rcry  uouHial  In  its  rigid  undonion- 
Ktraltn  order.  Tet  there  It  wa»,  with  all  the  or^lliury 
ebarftOlAn  of  a  •eti'Uivhin.  U«  interainbiilacral  urea), 
and  iti  amlMUcrai  arwas  with  their  rnwi  ot  tnbc  feet, 
fl«*pllve>,  ami  line,  shitrji,  btiiciccth;  and  ciirliuis  iin- 


duUtloiH  wer«  paHJiig  ifanKigh  Its  [>erfocliy  Hcxlblo 
le«ther>llke  leaU  t  bad  to  tutnoon  up  mom  rMCf 
lutlon  betore  laUag  tbc  weird  llul«  monaurln  ny 
hand." 

The  tIeilUllty  of  the  alika  of  thl<  particular 
edilaua.  aa  waa  dlKovered.  I*  due  to  a  peoullar  u- 
rangcnKut  of  ili«  piecet  totinlng  the  t«M.  Aa  for 
the  palpitation  which  sermi  to  have  ao  IroprCBed  tli« 
Kii(cli*b  natnrnliiit*,  it  i«  tlniply  iln«  to  the  *hlp'*  roll- 
ing or  pitdilng,  or  elte  to  the  vibnUlMia  ariiiag  from 
the  action  of  tbe  etiginn  on  bowd. 

A  group  tnost  abundant  In  new  fofwi*  b  oomposod 
of  th«  iM'aiiiltully  formed  and  often  brill latilly  co)> 
ored  animal*  called  tIar-Athes.  Atlentloit  mu*t  be 
directed  tint  to  BHsinga,  which  sonietinies  bs*  ts 
many  at  twenty  long,  ftulbte  arms.  TliMc  brilliant 
orMig*-rtd  *Uut  oftra  violently  dolavli  tlieir  arms 
wk«ii  tYttj  i**l  theanaeltv*  cniigbt  and  drvwn  up  by 
the  moTeinent  ot  ibv  tmwl;  and  It  i*  very  rarity 
that  they  tail  he  itndir^  In  an  unlnjurrd  atate.  Ab»- 
lnrii»en.  who  llf«t  dlKoterod  tliem  mi  tbe  co*st  of 
■N'oTKny  a  Utile  above  Bergen,  at  a  d«|Hh  of  300  fath- 
itKM.  Diiich  admired  the  pboiphoreaoent  liglit  tfaed  by 
the  iHxly  iind  tbo  ami».  "  Whole  and  unliijnm)  aa  I 
•AW  it  once  or  twice  under  the  w>t«r  In  the  dredge, 
tliia  anliunl  Is  iwcullarly  brilliant,  a  veritable  gloria 
mart* ; "  anil  lie  ■ccordlniily  i;ave  II  the  name  Drlain- 
g«,  from  a  Ji'U't^l  of  Ihi;  goddoii  Krcya.  Briainga 
eoroiiata  wa>  obtaIn4>il  at  the  tropin,  hitherto  found 
only  In  the  German  oeeari.  In  the  crtilw  of  tbe  Por- 
cupine it  wai  foun-t  at  nil  meir«.  IVn  found  It 
botw««ii  "I^UInTid  1 ,4:l-'> i»etr««.  iKher  «|ieci«»0CGUrM 
depths  raiiuiii!;  froiii  SSj  lo  3,4JS  in«tr«s.  .\ll  th««e 
forms  are  new,  ami  ■<■  abtuidaut  that  thoiutuida 
cover  the  bottoai  of  titc  sea. 

CrinohU.  ilie  latt  cchinod«rra>  of  wbteb  we  >ti&ll 
ipeak.  are  cup-»Uu{H-d.  Prma  Ibe  eitges  eilcnd  sim- 
ple arms,  bifnreaicd  it  branched,  with  pinnule  at 
the  (Idea.  From  the  hick  grow*  n  juinted  rml.  which 
BtlMlie*  ilwlf  to  lurmunding  objeetik.  En  Aniolon 
and  Aetloometra,  rcpreaeiittd  on  tlie  plalo,  thi*  rod 
exisia  only  during  an  early  itagc,  tliu  body  becoming 
tree  at  a  certain  point  In  their  development;  while 
with  P«nt(icr1iiu>,  alto  flgnrpd.  and  witb  IlrTuoei4nu!i 
Had  Batliycriniia,  It  continue*  diirinu  Ibe  life  ot  Ibc 
anImaL  The  crlnoids  have  alwayn  been  niiisldeied 
l>y  natui«lt*ts  intereatlns  objects  ot  stndy.  a»  laiich 
on  account  ot  tholr  rvrlty  In  Ihe  prenont  marine 
fauna,  a*  mi  nccoimt  ot  their  great  abutidaii<«  In  very 
old  geologic  periods.  In  tact,  lhe»«  animal*,  wlilcb 
woiv  cnmmon  durtiig  the  Silurian  period,  iucraaaeil 
tn  iiiiiiilien  ul  the  tlin'  ot  the  caiCAreoiis  e*rbonlt* 
efou»  de|)u«lt«,  wlilcli  are  fonned  alma<t  rxdudrely 
of  IhhIi  eonitioavd  of  Ibelr  renialns.  Tbey  w«ro  tonnd 
asnin  in  abundance  in  that  iniddle  borlzun  of  tli« 
triaulc  depoiiiI«  CAiInd  muacbelkalk.  After  thi*  time 
of  extraunlhiary  pmipurity,  crinoldt  appear,  as 
Tlioinion  sap,  to  have  gotton  the  wont  in  the  Mtuk- 
gle  for  existence.  A*  they  opproMk  Ibe  preMnt 
period,  tbe  »|ieclea  become  rarer,  and  are  reprcsenItU 
by  fewer  imlit  iduaU.  At  one  time  It  wa*  tliouglit  that 
Anledon  alone  Misted  at  the  present  lime.  Tl«>  dl*- 
corerlo*  made  In  tfac  deop-ten  eiplontlioiu  resulted 
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In  Um  alwnifesBiMit  o(  ibU  Ut*.  Ccrtii!|>  lt>Tto*ot 
criMMa.  W  PvHUCfltiiw,  IVmrcriniiF.  *n<l  Itailiycri- 
nvtiartpccullMta^rral  il«p4lis,  aiiil  fonuinour  *rns 
nstncroB*  and  wiil«l;  svparalril  rulutiio. 

A  rr<«it  *|«ckt  of  ri-titocrltiui,  a  gcnot  lnrgHy 
rn>r**«Bl«<l  (■>  »ic  llru  ai«l  DoMr,  wm  l>roU|(lit  In 
nU  Itvm  Uarllni>|iii'  lo  Pari*,  •ml  [lMcrib«>l  by 
OupttAnl.  Al  ■'•nu  ii>l«n:U*  nrc  ■|iiTcrineii>  frorn 
the  Oribbran  Sr»  Iittvu  bvtn  KCii,  On  ihn  2I>I  of 
Jaljr,  |4T1>.  Gwjn  Jranfji.  wMIc  ilrnlKlti);  trom  lli« 
ri>mipln<'  nt  n  ikjiUi  <it  tvn  iIU'UMIkI  m«tr«».  In 
lonsltiMl*  91*0  ^i',  Imitu'lc  S°  t.V,  procuml  a  *cnT« 
ol  tpMlmriiB.  Il  woulil  ic«ni  i«  if  ili^lr  «sc«]l«iil 
»t»U  nf  pit*err*i\on  vihiU  jirovc  Kli«ilicr  ihry 
itm  ttt*  or  HmiI.  TIioidmih,  who  tttxlkil  llwiii. 
Wll«ve>l  iliiil  lli«  animal  live*  (.Uthlly  allaclMit  \o  tl>« 
•oft  mwl.  cli*n):ii>^  at  will  <U  nboilc,  ami  nvriiuniiti); 
hf  iM«ik*  o(  III  fralbcry  anof.  On  iIiq  TaliMnan, 
tb«  ttmwi  wa*  lytlev  ilrupfHMl  lo  dcplb*  necupM  br 
Uila  I'antocrliius:  ami  wi>  ilc«iiltil,  cmilrnry  to  thv 
pravaJltBIE  t>piiik)n.  tlial  tlicMi  nnimnlii  lite  Bniily 
flstil  hjr  iba  barkwanl-Furvinc  Ivndrlta.  «lilcti  jprnw 
fmn  ili»  IrnnlnBl  )oiiU  of  ibo  roil.  'Hiw*  book*, 
aj  It  wm,  4i>liler  ilieiiiwli'e*  to  the  boltoui,  and  can 
bo  iletx'liwl  oiiljf  by  brriikiiig. 

We  have  niiraiprcU  ii>  ihow  In  our  plate  tli«  ehar> 
art^r  ol  ilic  tmtiKin  "f  the  mh  on  wlilcb  IVlitecrInu* 
liv»*,  at  It  K.i*  fliown  by  i1i«  i]r«d0tte  Riad«  uiipotiic 
Ibicbetott,  M  Brit<rn  )iuii<lm]  lucim.  r^iitactiiiui: 
Wrvllle-TliotnMml  lii  con»iiI«nibln  numbrn  covtn 
Uiv  ipiMind,  fornitng  ■  kliu]  o(  living  nicailow.  from 
wlilcb  riw  lar^i'  ]|op«paa.  Tbe  nxkr  in^iml  wm 
corervil  «lib  hraiitllul  corals,  rcarmbtins  flowcrt 
»lil)  llic  mlyx  ojwiinit;  anil  In  Ihc  inlilii  of  Uiii  liv- 
log  worlil  movMl  liitlfrio  tiiikiiowti  cruklacran* 
CPftnUami*  inkropa  A.  M.  EAn. )  nbow  cara|)ace  wim 
onunmtcd  iridi  Ana  aplnta.    Acllniimetra  icriu<iM!i 


tihtch  b«coiiM  lintactiml  fron  ibi-lr  rmt*  an«-  full 
gmwibi  mrre  lloaliiif;  in  ll>«aial«r,or  (utrnnl  tlirin- 
•elvM  lor  sbori  inti^rvala  b;  ihrir  leiiilril*  lu  ili« 
bntixlin  nl  ibe  MopMaa.  Pctiucrliiiit  and  Acll- 
nmncita  wtv  of  a  bniitKul  tnt»-fn»n,  (liv  Mopacuta 
or  an  ornRgt  color,  lb«  enralt  nf  a  d««ti  vhikl,  aiKl 
ih»  cni-ia(«ana  of  a  inoili*r^r-p#ar1  «tbtl»nrM.  Tlila 
litofiiiiiHi  ot  life,  anil  till*  prMllfcalilT  of  ci>li>fi,  al 
flfinn  liiiiiilml  nirln-i  ticlow  tlia  *Dffar«,  rrrlnlnlj 
form  1«"  of  ibn  ni«»n  wonilnful  (aci»  wbldi  bar* 
bvcn  n-VTTrJ  [or  llii-  tiuluraUol  to  ilircover. 

In  If^  TIioiDtun  foiinil  miai'licd  lo  Connaiulai 
(frrp  chtinid*  witU  no  allBcMiig  roci)  a  Pentanliiiu 
ot  imall  titr,  wlilcli  li«  ilrvrrlbeJ  ODikr  Ibe  nai»p  of 
FHla«inu«  dinpaeui.  Ttitf  animal  fMBinl  to 
{MMeas,  in  all  tlie  delalb  of  fie  tlruclurv,  tb«  cliar- 
ac(«rl>lki  of  \hr  (omII  Bnctinu*  and  at  ihv  iD<iil«in 
rcntnerliiui.  Ton  yntn  later  Mr.  TboaiMm,  vbeci 
amln  «samfnlii)C  a  anwll  crlnMit.  wm  laixh  aitoii- 
iihed  to  see  It  tuihleiily  alinnduii  il»  roil,  and  bc'ln  to 
a»iin  with  ill  nrmi  tor  aom*  llin«,  and  ilieii  lu  re- 
attach lUclf  bv'  lu  tenilrlla.  CoJitlniilng  hfa  *lii<Ilra, 
be  *BW  Ibe  amu,  orlclnall;  brandied  at  tlw  numnili, 
(tradually  auuiue  lh«  diaracirr  of  thr  ntnit  nf  (.'oina- 
mU:and  be  vs*gr«<lua1lf  bn'tieht  lo  the  knowlcdee 
that  rvntacrlnnt  enropaooa  *n«  only  a  yotuif  Coiua- 
lula. 

Comatiil.u  aivi  nitioToiM  at  certain  poJiitaon  oar 
ccuut.  vherv  Ihoj-  ar«  found,  atrvrtliiif:  l«  Iheirage, 
gracefully  clinj^iti);  nniong  Ibi- aea- wrack,  or  *beltereil 
under  Ihc  prbblnm  actrutnuUliil  on  tlie  recfa.  S*v- 
eml  tfiecir*  •!('-C(>iid  lo  a  I'oiiaiili^rablod^ptb,  nne  btlng 
fouBil  nliutiilinlly  .il  Iwelvv  liuiitlrtd  inetrM.  Al 
aoinc  |ilicei  « i-  iftw  Comatulni  eiittlng  by  IbDOMnd*. 
an>l  ro|>ri^wiiiliis  alntoet  rxclualrejf  the  aBlmal  Ufa 
o(  tbe  loi-aliij. 


RECENT  PROCEEDIXQS   OP  SCIENTIFIC  SOCIETIES. 


Sav-Titk  ■ctd'ay  of  ultacMi 

JttBf  X  —  Mr.  V:  T.  Kiiii/  reail  a  |  jppr  on  a  new  pm. 
k  tA  ciiiivMi  <<T  iii!«:;lli>  jEviit-eiiiinivliiK.  In  wlilcb  lie 
I,  ihni,  fn-niliiiHi.il  experivncc  iniheilfiilal  rhalr, 
be  rTC*lir>l  itie  lni|>n-tiiuii  tbai  ilie  inacbtDC  tnvA  In 
tODiU-<lrllllt>K  woulit  t>o  ibe  prtijier  one  for  eniiravini; 
uvl  culling "n>toti<f>  Blniilanovaineoi  nml  iiilogllos. 
In  tbe  eti;;inviiig-laili?  al  prtMDl  nM>l.  Ihc  lovl  re- 
toli«a  o«i  a  huritoiitnl  aluft,  to  n-liii'h  are  attached 
looJ*  iif  illlliiietii  (lie  anti  ihapc;  tbi-  lluliant  and 
Freocli  ti>iii£  a  Krew-ilin-a'l,  while  tlie  Eii|;ti»Ii  make 
»%r  of  a  leaifbead.  whkli  i*  «ini|>Jy  fatleiwd  In  by  IbiT 
reralvu^  nf  ibe  wbert.  A  mi  of  inoli  Or  drill*  fflirn 
nuiabere  orrr  a  bniidred.  Mr-  Kuiii  enbibiieil  ibe 
S.  H.  While  liD|in>vi->I  denial  engine,  wbtcli  I*  lome- 
whai  ilmlUr  to  ilie  mbef  moditDM  in  tiae.  and  may 
bedcerrfbrda*  foltowa:  A  drltin^-wlKwlelevMi  inch** 
In  diameicr  Is  m-i  in  motion  by  a  fiiot-ireaille :  atnl 
from  tbla  wbeel  the  po«*r  U  eonicyed,  by  meani  of  a 


ConI  of  fibre  or  thin  tralber,  lo  a  pnlley-bwi.  To  Ihts 
ia  binseil  n  piioi-rod,  extriidini;  frwn  it  m  a  flexible 
arm.  wbick  conveja  the  [jower  lo  the  drill  Ihroti^b 
■  Meel  or  Iron  head'pieee.  Tlie  main  Bdvaniaee  Ika 
In  lbs  reinlilng-point  being  nlluweil  m  mucb  tieo 
(lotn  of  tnoiion  by  the  Hvxibli-  win'  ami,  tbni  II  ran 
be  plncnl  in  an;  (HMillun  ileflied,  luid  hehl  In  lUiy 
poailloQ  on  ih*  work  ln»tend  of  the  work  l*inB  held 
on  It.  Any  revolTlns4(H>l  thai  ean  be  plai-ed  at 
Win  OH  the  xirk.  In  nny  ile^iivil  poelllon,  Kii't*  the 
deairvil  result:  ntiil  IbU  r^n  he  ailained  by  a  flexible 
driver,  a*  In  Ibis  macbine.  It  ><  i^bi,  howeter.  be 
impeoTed.  1°.  The  lailnia  or  drill*  •b»nM  be  made 
of  (otler  Iron,  lo  lioM  Itie  pei'^ek*  of  illamoiid-diul 
more  readily,  f.  Tbe  tool  tboti'd  be  airani-ol  to 
week  more  sleadity.  anil  tbu*  o*«rro<ne  any  pmiible 
jar  ill  very  tine  work,  althuugh  It  baa  drilleii  a  lertea 
n(  holca  In  a  raotal  plaie.  vbldi  nocDgfafer  «lth  tlie 
old  lathe  ei>iild  place  niure  elotely.  3P.  Tbe  ilrtnlsg- 
wbeel  ehouli]  be  heaiicr  and  talker,  lu  attain  niore 


106 


SCIENCE. 


[Voi_  IT.,  So.  7& 


iwwcr  anil  «  gmatcr  ni«  of  i(m«(I.    t".  Tfa«  wtii'iil 
ukI  in«>ll«  (hoaM  be  plM«tl  ui)d«T  a  b«ncb,  and  ibe 


work, •  diamond •iibiuteil  moI.  ilipdi>n>niid  Iwiof  tl>« 
uiMrpbou*  earbonadn.  This  iroiild  In  all  mpi-ci*  be 
a  niliilnlUK  rock-drill.  Mr.  Kiiiix 
had  ni  iloiibl  thai  «1ili  tlii*  iiv>l, 
lliediaiiioiiil  bvtiig  iiroiwrty  si«iireil. 
any  alone  Mrftpr  lltMi  diuiiond  could 
Ih;  rii):ravn]  much  mnro  rendtlytliaii 
Willi  aiij  himirii  dtlll:  nml  tl>«t  f'lr 
eujEmviiig  oil  dUniiiiiiJ  It  cniiM  nUi> 
posillily  be  u*r-it.  liiieu  tlic  ainur- 
ptioua  itlftitiiind  Is  n-ally  LMrdrr  tluiii 
ilw  cryMallliic  fonii  ■>(  iliU  ni!nor«l. 
As  etignvliig  on  tliis  gem  bu  bMiii 
much  niorv  in  vogue  uf  late  tliftii 
rvor  before,  llsuic  In  till*  Held,  aliO> 
would  liif  re>iulroil.  It  could  u  Icatt 
make  ilie  r<>und  furrovt,  lucb  a»  In 
acL-leni  Ilniei  were  ninde  by  the  bow- 
drill,  ami  aflnrwnrd  by  the  diamond 
or  eiiif<rj-*tiiiii.>  (lolui,  and  Ihrn  |iol- 
Ubed  out  by  the  finer  p*rlkl>'»  of 
Ibew  irillierala.  One  (,'r«'*t  odian- 
Uge  of  Ibia  luelliod  1*.  Ibat  llie  i  i-ry 
piilFUlloii.  ax  It  Wert,  of  ilic  nrtlsl, 
will  be  cuiiveyeil  to  llie  drill,  tliu* 
luiiMli'lIng  la  Ibe  itoii4.'  wbatevur 
artltik  fueling  bu  may  posies).  In- 
nteiul  of  the  inej:'liMit('Al,  unoHlitlc 
elTeet  to  comiiinii  nitli  tbe  wiirk  of 
ibc  old  niocbine.  By  tlils  iiieilii»l, 
■houtd  It  be  giren  a  fair  trial,  lioi 
only  will  tbe  kiyle  of  work  )>n  likely 
10  be  firvally  iinprured,  but  a  ra- 
pUlity  o(  rxfcuilon  will  be  allained 
lliHt  boa  never  been  Hri^oiupllihod 
by  Ibe  ■■lil  lailic-itineblne,  eteii  by 
■  lie  beit  workmen.  Wlio  would 
iblnk  at  a  seulpior  holding  the 
(talue  agaliisl  Ibn  cbliol,  or  of  a 
vlolltiln  rnblilii)!  the  bnw  with  the 
viulln?  And  yet  the  preteiit  iii»de 
of  migrnviiig  li  i|uiie  corrrctly  lllu»- 
traied  in  Ihi'tc  npparvnlly  vxtrenie 
examples.  Tlie  convi-jai.ei'  <•(  ibe 
pulMIiiiii  through  biicIi  a  Tiin^blne 
a>  ihU  U  really  llie  Miuu  as  Ihcfn- 
■plrallou  which  a  miulclaii  <>r  an 
anitt  convvy^  to  bl»  liiMruuimil, 
liUbruah,  or  penell:  It  it  what  be 
Ibe  icNinir  eaiinot  ei>iii*ey  ttiil  pulMllon 
lathe. 


XOTES  AND  NEWS. 


TIU   ■am  UIMAL  [SOIXI,  A1TLICADLE  T<.>  ul« UUaAIIAu. 

ll«xlble  arm  paBMd  through  iti  centre.  In  front  of  tlie 
workman.  A  machmc  of  this  kind  nilghl  Iw  u»rd 
/tv  »i}  rouji'h  grlndliigoul ;  or,  for  sonii-  nf  ihn  One 


Ik  Ui«  artlcli!  bi  our  number  of  laai  week,  od  Uh 
KTgatilxalliin  of  an  Itilemallouol  lelenlifle  aiaucfallon, 
iiOKU(Ili-ieiitty<1lsU«cl  n-teTrncewaimadetDthceom- 
niUiee  ap]H>iiile<l  by  tli*  Anx'i'lruTi  oaKN'latlon.  Dr, 
Ulnot  hot  called  our  niteiitiuu  to  tlieombalou,  which 
we  endeavor  (o  make  good  by  the  follow  lug  »tAlemon  I. 
The  cotntnliteo  rvfiTml  to  n-ni  appointed  in  V/«i  nt 
ibe  Montreal  iiieetiu);  of  iJjo  American  aa»oelatlon 


I,  im.] 


SCIENCE. 


101 


I 


n 


» 


tor  tbe  itlvuiNiBetit  <if  MtenM,  "locoofcr  wiih  mui. 
lulUm  of  Tonlgii  auocUtioiis  for  Ibe  atlvsncemvnl 
of  Ki4iivo«  villi  iHtrnnix  lo  an  liitRrniitlonal  convca- 
Uoo  of  Mk-iitlSo  UMicliiliaM."  Tbo  commlUM  oon- 
•Ul(  Oif  Dr.  T.  »irTTj  Uunt.  Mr,  Alexander  AgMali, 
&nd  Pnfcwor  Simon  Nvircainb.  If  the  British  u- 
■ocUikia  rMpondt,  i>«  liiu  ticoii  russuUkI,  by  alio 
appoinllnf  a  couimliteo,  Ui«  oiHcUU  cbMindi  for 
Um  iBterciuuit'e  of  ojiiDioii  betwv«i  th«  two  natloBtl 
boi]i«*  will  be  >altnbl]re<tAbIishi.'J  mi  botb  side*.  Wo 
ILK  uiiaUp  lo  miko  any  aulliorluil  *Utem«iit  »*  l<» 
wbu  ibe  Atii«ric>n  tr'inmluno  hu  don«  or  pri>pii*c>, 
bat  il*  metnlionhiii  jutiillM  tin.-  cuiivlalloii  lltat  It  U 
CAp«bla  of  enckut  •riion.  wiietf  itlviued.  We  Ahall 
■WBlt  llMlr  report  wlih  totcrcit. 

—  The  L-lrvuUr  of  tlwi  rtiiUrlFlphia  local  coinmit- 
IMt  aiinviinct*  IhaC  t)ii^  local  nnil  tjciicral  Mcrvtarioi 
of  tlm  American  >K«<.u-iKili>ti  vlll  Imxti  ihnir  offlcM  tB 
Um  library  of  Ui>fH*ullural  hnjl.  The  jioaUofllM 
will  be  In  ibc  Ai'vlutu):  of  miiiic.  irlicrc  liMien  b«ar- 
tsK  tbe  lultlaU  A.  A.  A.  S.  uitl  be  dnlkcnnl. 

In  scciirio  U,  pliyilc-,  elpi-irlrlty  will  uuiloubindly 
bo  X  prouilneui  lubject  uf  diaciiMioii.  In  tixi'^^ 
(|u«nco  of  (hi:  provi'li>u  of  cmi^rrai  fur  thu  ajipoliit- 
wcnt.  bj  tbe  Prmldont  ot  Ibe  United  .Slato».  ut  a 
aclAiilMIc  eommlHioii  to  coniliicc  a  iiallonnl  cimfi^r- 
«nee  of  decirioUiia  and  inrMtiK&tloiia  rolstoil  lo  tb4 
lotMiutloaa]  electricjJ  exhibition,  It  i*  pruliable  that 
oSctel  coti(*t«iiM»  of  clccirlciao*  will  be  held  Imiiw- 
dUtely  after  Ihu  mestlDK  if  tli<  auncUtlon,  *o  a> 
lo  Alluw  nil  TiBJlins  scleuilfli:  wen  Imcraated  lu  tills 
dcptctiDOiit  to  pnrtlclpatc. 

Tbe  pixftiiletit  of  lootlon  B.  giwiogf,  rnggetU  that 
tlte  following  order  ht  ob»enn\  In  Ibe  raiidInK  of 
|Mp*n:  1°.  a«(i(n^pliy  and  itratiuraplilc  (poct-ai> 
diaeian)  gmAogyiifi.  Gmlog:y  of  crystalline  rucks:  3°. 
MliivrklncrandlllboloB;;  4o.  PalemiloioBy:  S^Qua- 
lemMygeoIo^;  0°.  UUi;eli*nci>ii».  A*alar)Riiiini- 
bCf  of  paper*  U  o.i)iooted,  it  in  )ll^gM(0Il  tbal  ipeoial 
dayfe  lie  wulGiieil  to  iIk  above  topioi  In  the  order 
given.  Th«  subject  of  cryitaUlne  roc ki  will  lomi  a 
tpeclal  topk  ol  diuu«^oo.  The  proaeniv  of  a  num- 
ber ot  [trlliib  g«ulogl»t«  irilt  aitd  iuiu-iuhI  liil«nHt  to 
tbe  ocoatloii.  Special  gooli>(>kn]  eicnralvui  will  b« 
arrangMl  ui  plxett  ot  iniemi  in  tlie  ricinlCy. 

It  U  pn>|KuiMl  t»  oRrcl  *i)  ureanluiloit  In  ncetlon 
C,  cbomtitry,  under  the  title  of  tli«  tub^ectlnn  ol 
o^lctilliiral  cliemlitry.  All  choiulili  InlerMted  In 
tlie  Bpfilk-nlimi  uf  Ibo  tcleace  to  agriculture  are  iu- 
*itrid  to  utl^Dd  tlii>  1.1)11  T«n I loii  ot  agricultural  chem- 
lit*,  U>  be  lield    Monday  evoniug,  Sept.  10.    Tl>e 

AMuclatlon  of  tlie  A'nirrlcaH  j^uriuiJ  (/  a(/riftlllu\1il 
tetenet  will  hI*i>  nirvi  during  tlie  irerk.  and  all  per- 
son* itttetwslcd  In  proniollnj;  IbU  ontcr|>rlM  arc  la> 
tltod  (o  ■iti'nd. 
hpeclal  <^IIotl«  hate  been  nivle  to  render  th«  mMt- 
of  luiclion  T>.  maehnnicat  vclencc,  ut  uniuual 
_  ipanance,  Invitaihxii  Uailnii  beun  Kent  to  a  Urge 
finmber  ot  spwinllatt  and  BM^ialilcal  and  eitsdieer- 
1bi[  MK-li-ike*  Id  pttrtklpate.  Paper*  »v  expected  on 
Ifae  aubJecU  of  utandanl  hats,  Hal  surfaces,  screvt, 
«lc.  Boom  wtU  In)  prwrldod  for  the  on-cituo  of  ajipa- 
fBtua. 


All  botanical  member*  arc  rei|ueated  to  call  at  th« 
Academf  of  natnrnl  tclvnoea  a*  •con  a*  pracllcabla 
Kfur  arrival,  and  rc^iMas:  thUwlll  oi>n*iltiiie  tlimii 
tD«mb«Ta  of  the  American  botariloal  cinli  of  ibe 
•Moclalion,  whiuhwa*  Instituted  at  the  Mlnneapolli 
meeting,  and  eulltte  ibem  to  the  privilege*  (4  tba 
name.  Special  cicunloni  will  be  oiganlxed  lo  the 
Banram  (ardent,  die  pine  bturena  of  Htn  Jenej, 
and  other  hKalittea  of  IwiaiiJcal  biiereaL 

It  is  oipiwie>1  that  an  cRort  will  be  mailo  tovard 
tlif  tonuailon  of  a  mib-aactlon  on  nietei>ro]oKy. 

Tlw  propoicd  orfcanlxation  of  an  Intrmalional 
Bcleutiflc  aaaoclalloa  will  be  hrou-hl  fonrard  for  dl*- 
cuidon.  It  I*  hoped  tlial  tlic  Uritlah  aalocIatloR 
aUo  win  lake  tome  action  daring  lia  leaalon  at  Mon* 
IrvoJ,  to  enable  II  to  uniti>  with  the  American  aato- 
ciuliuu  in  a  commou  eRort  lo  found  luch  a  congrtw. 
Thoio  who  are  Intercilcd  in  the  undertaking,  who* 
can  make  any  inggeetlon*  or  deaire  tntomialloii  aa  to 
Ibe  iilaiia  formed,  aro  Itirlted  liy  the  locnl  committee 
lo  communJcaie  with  Dr.  Cliarlu*  5.  Ulnoi,  Noi.  '.>5 
Mount  Vernon  Street,  Dcwton,  Maw.,  who.  In  accord- 
Anco  with  ilifl  uiiih  ot  the  pi-niianent  tet'reiary.  ba* 
asiuniod  cbiirce  of  t)ie  corrviiMndenoo  rotating  to  thl< 
matter.  In  this  cocineclion  it  li  worthy  of  iiolo  ilial 
tbe  local  couinilltee  luu  *cnt  liiTltallons  i<-  more 
than  iwc>  bnndr^d  furelgn  Micletloa,  Inriilng  llieiii  to 
tenil  repr««ciitat!ies  to  I'hiladelphlu.  A  number 
have  accepted;  and  tliii  hu-reaie  in  llie  mtmber  ot 
fori^lgn  ickntlfic  men  will  add  to  Ilia  lin|iorliince  of 
the  movvmi'nl.  Aiiion<;  lb'-  American  «rrciollei 
wliicb  will  meet  tlmulIaneouBly  in  I'bllNdelpbla  ar* 
the  American  Institute  of  mining  nijinecrs,  the 
AJBcricsn  institute  of  cleotrlcal  onulnceni,  (he  I'onn. 
■ylranla  slate  agrlcnltuml  (»K'ici]r,  the  Assstiz  aiao- 
clalloii.  and  the  AMoelatioii  of  collegiate  alumnae. 
For  all  budness  ooucvrnrns  papera.  merabcr*hip,  etc., 
addnun  P.  W.  Piilnani,  IIoli'I  I.afaynlie,  alter  Aug. 
Uti;  and  for  all  local  budiimn,  Irantporiailon,  and 
rooms,  addniM  local  *vcreiarie«,  H.  C.  Lewii  and  E. 
J.  Kolan,  al  the  Academy  of  nalurai  aclencca. 

—  Tbfl  Pni*ld«til  lajn  lelrcied  the  following  as  mem- 
bctD  of  Ihe  electrical  cominiMlon  lii  conduct  exjieri. 
menison  till.' occa-lonuf  the  exhibition  aiihePnuiklln 
Iniiiiuio:  Pruf.  tl.  A.  Ituwiand.  Ualiimon-:  Pruffator 
Joliii  Trowbridge,  Cambridge:  Pruf.  G.  F.  llarker. 
PhLladolphtai  Prof.  It.  A.  Pl*li,  San  ['ranclacu;  Prof. 
M.  H.  Snyder,  Phlladrlphl.i;  Prof.  J.  Willunl  nibbi. 
Now  llavtfn;  Pn>fp»«nr  Simon  N'eweoinb.  Waihlng- 
lon;  Prof.  E.  J.  UoiKton,  Pbl  lad  el  pi.  la:  Prof.  V.  A. 
YoiuiK,  Princoton;  Dr.  W.  H.  Walil.  I'bllodeiphlik 

— Some  weefc*  oko  a  plan  for  lirliigiug  certain  tiilv 
jecta  for  debate  before  lli<?  chemical  section  ot  the 
Aaierlcnn  asMclallon  for  the  advanoiMiieiil  uf  *cienc«, 
at  it*  approaching  meeting  In  Plilladelpliln,  wa*  con* 
aidered  by  the  fellows  of  section  C,  and  ha*  resulted 
(n  the  following  selection:  1^.  Tu  what  extent  I*  (he 
hj'pnllietb  of  '  valence  '  or  '  atomicity  '  of  vatn«  In 
eipbiiulnf  chemical  rencllomf  £«.  Wliat  l»  the  beat 
iiiillalory  ooorte  of  work  for  tiadeiit*  entering  upon 
Inhoratory  practice,  anil  what  are  thu  best  nielluMt* 
ot  Illustrating  chemical  teclureaf    Tbe««  sobject*.  If 
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ftpprnvcd  br  Ike  s[aii<Jint;  comniUie«,  will  be  offered 
tor  pnbllciliiC'awJ'in  In  ilic  ivctionol  nif^i^tingi  at  inch 
Umv  »4  tli<T  C')iiimltl«e  nuy  ilcliTinlnp,  jirobnbly  on 
Monday  >i>it  Tiicadn.v,  Sepi.  t>  *tiil  ii.  In  tulilltiuii  (o 
ihP  alioYr,  ilie  [alluu'hig  subjecis  bine  been  euefully 
eontidentl  by  (omn  ol  ihc  mi-mbcri.  uiid  paiieri  or 
dtwuMiuu*  on  Ihero  Rmf  tw  i-ipf^idl,  if  ll»-  coinmll- 
lee  ire  nble  (o  arranRa  for  tlirm  npi'ii  ilir  <liitly  [iro- 
gramiiiri:  FermeiiUilou :  AOiiiiemrioii  of  tmtt[  unA 
ttrugs;  TliWino-cbomUlry  nnil  c.'beiuii;iil  llieory. 

—  Wilh  a  Tiew  of  muni  g«ii»rnlly  ilUAemitialliig 
t1i«  rcsullt  of  rclonllflc  inve* ligation,  and  of  f.-tcili- 
Utiiii:  ilio  work  of  Ihn  (tiidi^nt  In  lutural  bistoiy, 
the fotlowlng  meuibera  xml  omurreot  iU«  Acodoinyof 
natimil  wk-iicr*.  Pliiladul|ibia.  bai-e  aMOcIiileiJ  Iliem- 
MlvuH  into  a  bureau  of  lolifnllBc  In  formal  I  on,  wbo>4 
function  »hall  be  ilie  linpnnins,  lUrougb  correspond- 
ence, of  iireclxand  deniil<«iiitoi'inatlonl>carli>Eiii<on 
Uic  iliilerent  brancbM  of  the  iialiinil  wienci-i.  It  1« 
bolloved  b)  [heni,  Ihat,  throtigb  au  organiialion  uf  tliit 
kind,  consldi'rable  MsUtancn  con  be  rr^n  Jered  Ui  lh<isa 
who,  by  Ibe  nature  of  Ibelr  •iirrauiidlnfis,  nru  pre- 
cluded tmm  the  ■dcniila^u  to  be  derived  from 
mtiseutns  awl  lllintrlei.  A*  Ibe  Drt-aiiiuiiuu  U  ol  a 
purely  Toliinlary  chumcCer,  It  I*  to  bo  hoiM-d  that  no 
nnnecwsary  burden  will  be  Inipoted  upon  lu  mem- 
bers by  commnnicatlons  of  an  e«»eiiilal1y  Irlviul 
naliirp.  All  corrripondenec!  iniut  be  accompanied  by 
»r"[iirn  »i*mp  (Iwn  cenll.  ami  maybe  addmiiied  to 
the  tollowJng:  Jo«eph  Leidy,  M,D.,  MyctiloKon.  Khiz- 
opoda,  Knioioa.  V*rlebrale  paleontology  :  EilivanI 
Pott«,  Potid  Ule.  Frwli-watcr  ipongca,  otid  Bry"»oa; 
Geor^a  W.  Tryou.  juii..  Conchology  ;  Benjaiiiin 
^Up,  H.D.,  Worm),  Annelid*.  IIIatoloKy  ;  U.  II. 
Bom,  M.l>.,  Norih-Aniprlciin  Colenpiera  :  II.  C.  Me- 
Cook,  D-D.,  Ant«.Sp1deni,  Inwct  arcliitt-cture  :  Hen- 
ry Skinner,  M.D.,  Xortli-Amcrlean  nioihi :  Eugene 
M.  Aaron,  Diurnal  Lepi<lo|Herii :  \V,  N.  LocklnBlo". 
Ecblnodenu».  t'l'lir*;  Speiicer  Troltrr.MIl.,  Nnrili- 
Amerlcan  ornillioloBy  :  Thomas  Meehun,  E»otio 
and  cultivated  plnnl»  :  .1.  II.  Kedlleld,  Fem*  and 
Norlh-Anwrlcnii  |ihiinernir"iule  plant*  ;  J.  T.  Roib- 
rock.  ViaeUtilo  pliytlolog>-:  F.  I.ani<iiin  scribner, 
Graiue*:  U.  Carvill  I.eifie,  Miurralog).  Gtaclal  and 
*i  mi  III  i'H|>l  ileal  i:eob>]j;y;  Aiigrlo  ncilfiiii,  Invcrte- 
bnile  [.all: ontology.  Pbj»iograpliy,  Dynatnltnl  gcol- 
ogy;  1>.  (J,  Orlnion.  M.D.,  Ethnnlogy.  Aniflrteaii 
llnjjuiBlici,  and  Arcbcologj;  Harrison  Allen,  M.l>.. 
Teraintogy;  J.  (llbbont  Hunt,  M.D..  Microteupkal 
technoliJEy  :  E.  J.  Xulan,  M.I).,  ll[blioBra[>I>y  of  nat- 
ural bittory;  Profi'«»or  Harrison  Alk'n.  clialrnian ; 
PrufcJsor  Anitel"  lli^llprin,  tecttUry,  It  It  to  bfl 
cicaiiy  undcrMoud  tbnt  ibn  icopc  o(  the  on^aniiatlun 
doe*  not  embrace  wnilderaliiin*  o(  a  pufvly  profts- 
alODot  charwcuT,  »ucb  aa  miMernl  or  chemlctil  analy- 
Ma,  nor  Ibe  deMrmliintion  of  collectionB,  excopi  by 
•pectal  agrormeni.  Iippanmenia  not  repreiicntvd  hi 
lti«abov<i  lilteairltl  be  Itlleil  M«arly  as  pnielicable: 
eorrfipoisdnMc  perlaining  to  dncb  tliould  ti«  ad- 
druaed  lo  Ui«  ifcrelary.  In  all  other  depaninenla 
the  rwpondenl*  may  bn  ad<lrru>vd  directly,  care  of  tbe 
Bureau  of  iclenlilie  Intortnution,  .Vcndemj  of  naiu- 
r^  «ci«iK:e>. 


—  LI«ut.  A.  B.  Gordon  n(  the  rural  avrj,  «uperln> 
tendent  of  th«  Canadian  mpirorologlcalMTTlee.wltcil 
from  Halifax,  Jnne  •i'i,  in  the  ifamer  Neptune,  wtlh 
a  party  of  observera.  to  eeiftbllsb  »uii<in>  alotig  ilia 
Iludion'a  Strali.  The  crew,  witli  tbe  explorer*,  will 
in  alt  number  lifiy.Rvc  men.  The  expetlltlon  will  llt«t 
call  nl  N'nln,  on  the  Labrador  cnnxl.  mid  Anally  at 
Bmiuah.  tbe  n<.>ribernnio»t  station  on  ibe  Atlantic 
CouE,  and  but  a  few  liuDiIred  mile*  loiuh  of  Cape 
CbDdleIgh,  al  the  cnirancc  to  the  ttralL  Ktklmo 
Interpreton  will  be  cngngeil  at  nii«  or  more  of  tliooe 
Labrador  tialloiu.  ^veo  itaUuim  In  tbe  atrait  will 
be  e«tabliKlied,  a*  follows:  Ho.  I,  at  Capv  Cbndl>?lgh, 
nt  the  90\ith-east  efilmnce  of  tbe  sltoii;  No.  'J,  on 
Resolution  Island,  at  the  north-east  entrance  of  tli« 
ilrail,  and  about  fony-llve  mllra  neroM  frotu  No.  7 
station;  No.  3.  at  Cape  Hope,  or  on  the  touUi  side  of 
about  Ihc  cenlre  of  tbe  strait,  and  about  two  hundred 
and  fifty  inllrs  from  aiailous  1  oiid  1;  So.  4,  di- 
rectly noilh  of  N'u.  ::.  on  the  Upiier  Savaers  Islands; 
Xo,  &.  un  111*  Boulb-east  end  of  N'ottingbam  taUnd, 
and  about  tvo  bandrrd  miles  from  So.  4;  Xo.  A,  on 
the  south  sldo  of  Man^HcId  Island,  and  a  hnndr«d 
niid  llfty  mllM  rr<im  X<>.  o;  No.  T,  at  Fort  Churchill, 
four  hundred  and  *isty  mile*  from  Ho.  0. 

—  By  order  of  the  secretary  of  tbe  nan,-,  a  board, 
coii'lsilng  of  ('ommodorn  Ltice,  Cnpi.  (iiiniiison,  and 
Coniintuid(-r  Oonilrirh,  Ins  rei>orled  iiihiii  the  estal^ 
lishing  of  a  posl-graduaie  count,  or  schi)ol  of  appli- 
cation, for  otilcer*  of  the  nary.  It  rccomniiMida 
Ihat  the  leadlnn  dibjccti  of  iho  coime  ttiould  be 
llio  '  science  and  art  of  war,'  anil  ■  Law  and  bUlor}-.' 
Snbtidlary  to  these.  Instruction  will  be  given  In  ord- 
nance, wr7]cik>i<s.  ami  h;dragra|iby.  These  latter 
counts  will  consist  iwrtlyot  instnicUon  in  tliehluber 
mathemnlics  and  the  physical  «cler)ees,  and  partly  of 
practice  at  Ibe  Wa-^ihington  navy  nrsennl  and  experl. 
menial  Imitery  and  the  Newport  lorjtedo  station. 

Only  ofllceri  of  tnd  aborc  Iho  rank  of  lieutenant 
ore  to  Iw  allowed  to  lake  the  courses,  to  the  two 
main  branches  the  stiidenis  arv  to  come  to  the  school, 
and  Ibi-  subjects  arv  to  be  taught  by  eminent  spuclal- 
Isls,  For  the  Inilrueilon  in  •cknec,  the  siudcntf' 
iniisi  go  to  the  insiruct'irs,  ubnrevfr  siicb  and  the 
iieceatary  laboratories  are  to  l>e  fi^uiid.  For  this  and 
olber  reasons,  tbe  boani  rrtommendi  Newport,  for  iIm- 
(lt«  of  tlie  school,  thai  the  stuili'nts  In  selonce  raay 
avail  ilienMolve*  of  tbe  fai'llitlea  about  Boston. 

—  The  Delroil  Ffte  prtsu  reports  n  (all  of  a  Uglit 
daston  Lake  Michigan  on  June  1^1.  Tliedustcotcreil 
tbe  ground  about  Wsngosbance  lighthouse  to  ibe 
depth  of  sn  Inch. 

—  Tiic  paper  priimijL-iI  by  Profeator  Doniiey  for  tbe 
Monirenl  meeting  of  ihe  Hrlllih  asioclatlon  will  be 
on  llip  Hrebnenn  rocks  of  Britain,  and  not  un  Uie 
archnean  rocks  of  Canada. 

—  The  director  of  the  meieatxiloi;icHl  obaemtwy 
of  Turin,  Father  Deuui,  Is  orgaotilng  obMmtUw* 
on  lioanl  llio  (imlanl  captlTc  balloon,  which  aaceuda 
lo  an  altitude  of  Ih'i>  buii<lrcd  lo  lbr«i-  hundred  me- 
tres al  the  Turin  cxhibiii>ni. 
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COMMENT  AND  CRITICISM, 

Aiitoi-os  of  Iho  appointineot  of  the  electrical 
oomiDisBJoo  tnenlioned  last  week  in  our  uotea,  la 
ool  the  numDcr  lu  wtilch  cuu(1i(1itt«s  arc  MClec:t- 
nl  for  M-ieiilifiv  nj)iioiutin«tiU  at  WnshingtoD 
wortliy  ofapTioas  oonsidenttion  ?  There  seems 
\a  lie  no  scienlilic  nulhority  Ihcrc  who  feels 
totiUed  to  coDui  fonrani  in  such  cases,  and 
represent  tlie  \iew8  of  acientiflc  men.     If  the 

■  lattei'  lire  B]>pcatc(l  to,  to  come  forwnnl  thorn- 
MlvfrK,  thvnlmost  iiiiiversnlnnswcris,  thatUioy 
Ao  not  feel  tlml  tlicir  opinions  would  reoeire 
Mrious  CO nsi<l oration  at  tbe  bauds  of  the  ap- 

H  pointiDg  power :  and  that,  if  the  autborlUes 
resll5  care  for  their  opinions,  it  is  very  easy 
toiuk  forlberu.    But.  uiiforttiuutcly,  basiDvss 

H  at  the  luiliooal  capital  is  not  arranged  od  any 
Micfa  sjatem.  Aa  appointiiig  power  ia  not  au 
•etirc  personage  who  Inveatigates  for  biiiiself. 

Ilnil  the  occupant  of  a  ifcnt  at  an  olIlcc-«leAk, 
waiting  for  people  to  come  forwnnl  an<l  present 
tbeir  views.  This  personage  doea  not  nseiime 
thai  any  one  has  any  views  unless  bo  comes 

I  forward  with  tbem,  and  is  not  disposed  to  go 
around  In  search  of  opinions  as  long  as  be 
ftods  btnttcir  plentifully  (iu]>plied  with  tlie  arti> 
cle.  ready-made,  and  thrust  upon  him.  If 
asked  to  obtain  the  views  of  learned  men,  his 
nply  would  be  a  general  invitation  to  all  that 
class  to  come  forward.  Let  the  reader  im- 
■gitui.  if  tiv  pleases,  aa  *  industry  '  or  au '  inter- 
est '  too  moilcst  to  address  the  autliorities. 


I 


Itic  btul  cfTcet  of  this  slate  of  tiling  need 
Dot  bo  dwelt  U[wii :  the  praclicnl  rjncstiOD  is, 
Iww  it  can  be  rcmcdie<t.  'I'hc  only  remedy 
is  to  have  some  central  seionlific  aiitJiority, 
in  tntimate  relations  with  lliu  adraiuislnttion, 
rcuiy  to  come  forward  and  represent  tbe 
seientific  opinion  of  tbe  coantry  on  all  ocea> 
filous  when  the  ioteroats  of  science   are  in- 
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v<dved.  If  we  bad  a  department  of  sdence, 
'i\&  head  would  naturally  iwrfonn  these  func- 
tions: in  tbe  nl>scn«c  of  this  agency,  and  of 
nay  siwcial  statutory  provision,  nothing  «t>  be 
clTcctively  done,  unless  our  leading  wlentiSe 
men  will  lay  a»de  modesty,  and  accept  tbe 
disagreeable  features  of  the  alttiatlon.  An 
unofficial  representative,  oA  confldrntJal  tenns 
with  ttie  leading  memtKrs  of  the  administra- 
tion, Qiiglit  bo  nearly  as  effective  as  a  deparU 
menu  Hat,  mortifying  though  It  may  he.  the 
general  nile  is  that  olflclnl  [Ki^iliou.  as  tbe 
reapousible  head  of  au  ealabliabment  of  some 
kind,  is  ueoesaary  to  enable  any  man  to  com- 
mand any  rc<d  wt^bt. 


A  arioxtKu  similarity  may  be  observed  be- 
tween the  history  of  names  of  individuals 
among  men,  and  tbe  history  of  scientiGc  names 
given  to  natural  objects.  In  zoology  the  spo- 
des  or  variety  stands  in  the  same  relation  to 
tl»e  naturalist  ns  the  individnal  man  stands  to 
his  fellows.  The  object  of  names  is  in  botli 
cases  to  distinguish  absolutely  tbe  species, 
^'a^iety,  or  individual.  IVom  others  about  It. 
When  men  ttvc  In  comparatively  small  com- 
munities, and  each  individual  leads  a  stationary 
life,  one  name  1ms  generally  been  found  suf- 
ficient; but  in  larger  vommiinitjee.  or  where  a 
constant  mingling  of  the  people  takes  place 
through  ]K>lUical  i-ommotions  or  increased  fa> 
cJlity  for  travel,  a  necessity  ox\ae&  for  binomial 
or  trinomial,  or  even  longer  uiuaes. 


Thus  in  Kngland,  in  Saxon  days,  one  name, 
as  a  rule,  sutHced :  but  after  the  concjuest  U- 
nomial  names  were  gradually  adopted,  though 
these  IimI  an  earlier  oiigin  In  France.  liinoiniat 
noiueudatiirc  answered  until  the  eigbtcvuth 
century,  when  trinomial  names  began  to  be  in- 
troduced, and  now  prevail.  These  now  are 
often  in«uBldeut  to  meet  the  wants  of  modem 
man,  to  distinguish  him  a«  an  individual,  tn 
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enable  him  to  receive  his  telegrame  and  letters 
wbeo  in  the  midat  of  such  ceutr^s  of  population 
as  LoiidoD,  Parts,  Berlin,  or  Xew  Vork :  and 
Uiun  the  evolution  of  the  four  anil  live  divided 
iwlyiiomiat  d«idc«  is  aotunlly  occurring,  whidi, 
before  another  half-century,  will  ilotibtless  Iw 
aa common  as  trinomint  names&rc  to-day.  In 
the  United  Stales  the  dianges  linve  laken  plaL'c 
more  slowly  than  in  Kngland,  and  in  ttiat  coun* 
try  less  rnpitlly  lltan  in  Gcrmtiny  and  France. 
In  America  the  trinomial  system  bcgnn  to  Ite 
adopted  about  the  middle  of  the  eighteenth 
century,  bul  did  not  Acquire  promiiieuce  until 
well  into  till' fii-*t  'inarterof  the  present  cuntury. 
In  till-so  remarks  n-gnrd  Is  piiiil  to  the  inas.t  of 
the  people ;  for  tiie  nobility,  and  in  some  re* 
gloua  the  pride  of  descent,  have  hastened  or 
inodlfled  the  general  law  of  name  evolution, 
whili!  even  in  Kngland,  In  some  isolated  dis- 
tricts, one  name  alone  ijuite  recently  siittlce<l. 


Turuing  to  natural  history,  it  can  be  si-cn 
that  in  minoraiogj-  and  litbology  the  species 
nrc  comparatively  few.  and  u  single  name  iii 
used  ;  althougb  Irnces  of  a  binomial  ayj'tcm  can 
l*e  seen  in  the  latter,  in  such  names  us  <|iiarlx 
porphyn",  olivine  diabase,  hornltlendo  andeslte, 
i-ic.  Several  attempts,  indeed,  have  been  made 
lo  introduce  a  binomial  nomcuolature  In  niincr- 
iilugy,  but  tlicy  have  nlnays  failed  because 
IwlU  unnecessary  and  unnaliutil.  In  /w'llogy 
nn<I  botany,  in  the  olden  tiin«,  one  name  was 
used  :  but  as  these  sciences  increased  in  eicact- 
neu,  and  in  tlie  number  of  lUelr  species,  the 
binomial  system  uas  Introduced  liy  Linui-. 
Thiitli.i.s  answered  the-  pui-|iasi'a  of  science  for  a 
long  ]H--riod  :  but  llie  multiplicity  of  llic  s|>edes 
and  varieties  known  tias  now  liccomc  givaler 
than  Uie  capabilities  of  tliat  system,  and  a  jwly- 
tioiaia]  nomenclature  is  being  surely  evolved. 
Indeed,  triple  and  ijnndniple  names  are  ns  In- 
evitable to  designnle  »iM'eics  and  rarieties.  of 
animus  at  least,  ns  audi  names  have  been 
found  to  bo  for  individual  men  :  and  the  wise 
and  philosophic  naturalist  is  undoubtedly  the 
one  wbo  adfl])ts  bis  s^~8tem  to  tbo  tcudcncy  of 
■  he  times,  —  the  Inevitable. 


Twomodes  seem  available  to  meet  this, — one 
by  the  use  of  letters  or  numerals ;  and  the  other 
by  the  addition,  lo  the  generic  and  spi-eifiv 
naiHCii  now  employed,  of  a  ihii'd  or  even  fourth 
name,  to  indicate  the  r,nricly  and  sub-nriety  so 
far  as  need  be.  The  former  fliids  an  example 
ia  the  use  of  '  sen.,'  *jun..'  '  1st,'  •  2d.'  and 
'3d.' added  to  distingnlsh  IndiiiduaU.  and  of 
the  Roman  numerals  atllxed  to  the  name:t  of 
kings.  This  method  is  eonfesstslly  inconven- 
ient and  of  limiti'il  nse.  Tlic  second  method 
accords  with  the  custom  of  mankind,  and  would 
never  have  been  adopted  if  it  had  not  l>een  the 
easiest,  best,  and  moat  natural  system  for  man 
and  bis  capabi lilies.  The  liinouiial  s\-stem  of 
zoology  (genus,  itpeclcs,  and  variety)  Iia»  its 
oldcn  prototype  in  tJto  Itoman  name  s^'stem,— 
gens,  family,  and  person;  or  nomen,  cogno- 
men, and  praenomen, — although  the  order  of 
arraugemontditrera':  e.g. .Cains  .lullus  Caesar, 
Lucitis  Cornelius  .Sciplo.  Xarne^,  for  examj>le, 
like  Tnnlns  fuscctcens  aalicicola  would  appear, 
fium  the  above,  tolw  of  proper  form;  but  such 
as  ICntaenia  sirtalis  sirtalis.  or  Ileterdon  ptaty- 
rh!nu4  platyrhlniis,  are  a«  ab^tunl  as  it  would  be 
to  name  a  prr^on  .lobn  ,lolui  Smith  or  George 
Wflshingtou  Washington.  The  similarity  of 
the  laws  and  methods ofdevclopment of  nomen- 
clslnre,  both  for  mankimi  in  general  and  for 
the  naturalist,  is  not  remarkable ;  for  It  merely 
dlapUiys  the  mind  of  man  with  ltd  capal>ililics 
and  limitation^,  acting  on  tlic  same  problem, 
—  the  separation  of  speeinU  from  generals, 
Tlie  resemblances  in  both  ca%es  have  been  car- 
ried out  so  fViliy,  that  even  the  organic  chein* 
isls,  in  tlieir  nomenclature,  rival  that  of  the 
highland  Scotchman  in  bis  palmiest  dn\».  and 
fi'om  tlie  same  cause,  —  the  line  of  dc«evnt. 


It  is  a  good  sign  that  the  importance  of  tbe 
explorations  undertaken  by  the  Pca1>ody  nni- 
aeniii  is  acknowledgeil  by  others  tiinn  th»»c 
in  Uic  immc<liatc  vicinity  of  Cambridge.  ITie 
broad  and  naliounl  eharacter  of  the  musenm  Is 
thus  slowly  mceliiig  with  appreciation.  When 
we  recall  the  fact  that  ibis  is  the  only  mtbtciiin 
in  the  countr«'  founded  and  conducted  for  the 
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single  puTjKMc  of  tlie  study  of  nun.  It  seems 
tmiKissiblo  that  it  abould  long  remain  iriilioiil 
a  mudi  liuiger  support  ttom  fKmi()»  of  Amcri- 
COD  archeology  nnd  ethnology.  \Vu  koi>o  tliat 
the  trnaleeit  vrill  Iw  oncourtiged  in  tbeir  ctfoita 
ly  A  largo  increase  to  the  (tubscription*  for 
Amcrirnn  explorations,  in  addition  to  tho«c 
mentioned  Ut  oar  notes. 


EtmoFEAS  ualur&llst*  rcgnnl  tho  attention 
paid  ill  tills  ei-miitry  to  economic  entomology, 
and  tJie  aid  thnl  )ia«  been  gix'en  it  by  rarions 
sutvs  and  by  ttie  genera]  government,  as  one 
aign  of  'a  practical  people.'  With  all  tbe 
Specialiialion  in  instruction  in  the  foreign  nni- 
rersitles.  we  are  not  nnnrc  llinl  there  is  more 
thni)  OIK-  wbidi  supports  a  proreseorshlp  of 
eotomology.  This  is  (Jsford.  where  llie  ven- 
erable Proftsaor  Wesinood  honors  the  Hope 
Ibiindation.  In  tkU  country,  Iliirvnnl  sind 
Cornell  each  have  tln-ir  fidt  prorossorship  of 
this  science;  and  to  the  bllcrasummer  school, 
having  special  reference  to  agricultural  ento- 
Diolog}'.  has  now  been  attached.  Thj-t  seems 
niore  appropriate  than  niuiiy  uf  tlie  siiniincr 
aclioobt  now  so  much  in  t'Ognc,  inasmuch  as 
thv  objects  of  study  arc  »l  this  season  In  the 
lieighL  of  thoir  invcsligatious  into  the  ]iower 
of  crops  to  niSUin  insect-life.  To  fiulht-r  ihu 
intcreets  of  the  school,  the  trusteed  of  (onicll 
iinirei'sity  have  reliered  I'rofeasor  Coiiisto(;k 
of  bi^  duties  dutin^c  the  vrintcr  temtater;  and 
ui  uiituually  gooil  opjiortutiity  is  thus  aiforded 
to  Icaehcrs,  as  well  us  others,  to  familiarize 
themselves  niib  Ibc  prindples  of  tbia  hrnnob 
of  economic  science. 


LErrERS   TO   THK  EDITOR. 

•%  OxvoitMVtiiM  <*ti  rriunttd  la  it  gt  Mtf  »i  p»tt(hU. 

Some  Uuit«d  States  Beoloclats.  and  tbe  propjr- 
Uta  queatTon, 

Toca  rerlevFr  of  Ilir  recent  publknCloii*  of  ths 
U,  S.  geologtonl  tiirrcjr  lncgrr«cti)-  aUtn*  that  Dr. 
B«ekar  doe*  not  di-r  RoMnbiuclien'illc  (orbls  prior 
ndvocner  of  tin-  view  that  propylit*  It  a  modlflcalloD 
ul  Biwl»lte  (.S<T.'tH.T.  W.  p.  Ill),  (or  Itccknr  ilow  to 
on  p.  Wiof  hi*  'G«cil'-'g;  uf  tlic  Comitocklodo;'  bill 
yoar  rSTierer  oagbt  to  luve  siuei]  llmt  Wailsirortli 


wa<  the  fintt  Amorlcui  to  adrncal*  this  rtlWloa  of 
profiyllie  »id  ■aitolin,  vlit«li  be  dM  ta  apapvr  pob- 
il>i»d  Imforo  that  of  RovenlKitcli.  In  Wadiwonli'ii 
t>kpFr  It  WM  romarlccd,  that  bis  nilcroMopk  iiudtci 
of  tlic  Wftitioo  and  otiicr  wmlom  propvlllei,  coIJcctcd 
by  ttklithofcn  and  th«  Fonletb  parallel  exploration, 
had  Ivd  lilin  to  conclude  of  these  mieal  propylltle 
rocks,  ihai  "  lli«  propjIilM  are  ail  altered  andeaitai. 
with  irhkh  spcclvs  their  chemical  cotninaltlan  agrew; 
aiuiil>atibe(liaeno*ilcdiitlii«llMiiUuUProleMorZlih 
kel  liu  placpit  bclwven  tlie  aailedtc*  and  propyliteadld 
not  hold  piH»],  v*cn  ill  tbf^ipedroeii*  thai  be  described. 
U  WMitd  faavB  been  readily  >Mn,  had  lie  given  cum> 
pl«t«  description*  iasieail  »f  ibc  T^ry  imperfect  uid 
often  Inaecotaie  ones  thai  Imve  bvtn  publlthi-4. 
Tbe  dtsliu^tlbii  between  these  rock*  i*  niinply  iu  llie 
degree  of  alteration:  aiid  ibey  pass  directt;F  inic  each 
oilter."' 

Now,  nlllioucli  Uesirs.  GaorsaP,  Becker  and  Arnold 
Ilauue  an.'  rnlly  known  (o  bare  Itiiowledffe  of  tliia 
publication,  (bey  not  only  l^oro  eonipwt«lj  Uia 
priority  nf  \Vadsworih,  but  also  u*«  Iaii4[ua(it  irldob 
n-ould  caoie  anr  refld<-r  not  coiirer^nt  with  tha 
(Ubjoci  to  twlievu  ihst  Itnrker  wm  tha  flrsl  AtnwIcau 
lo  oppoas  the  specie*  propyllie. 

In  coRQoetlon  with  a  pro(«««d  bUiory  of  tlie  dls- 
cuMlon  of  th<  Washoe  rocks,  B«ckor  *uIm,  "  Daren 
ron  lilchilinten  btsed  the  tndapandaae*  of  the  saw 
mck  pinpTlUo  largely  upon  tha  oceurraaeas  In  the 
H'unA-x-  •iUtrlvt.  Lal«r  Inrastlcatora  In  Uia  (*iim 
flfld,  wlih'iut  cicepilon,  liara  adopted  bU  views. 
Prafeuor  Zlrkel'*  cbarscterljcations  of  tba  ii)lcrotcoi»> 
ical  i)i-culln.Tllli!i>  ol  propyllla  wars  aliio  fotmdM 
cbinAy  on  ibfl  fVat^M  occurrence.  Tboush  at  tbe 
bcji-iiinlng  of  tbe  nrcsent  liirc*t)gstlMi  (April.  1S80|  I 
uk>  (iitiy  peruiaaed  of  the  Independence  of  propf- 
lllr,  I  Dubinqurnlly  found  rnunn  tn  doubt  tl:  but  to 
prove  a  iii^at.fT«  I*  nntorioiitly  dllllcalt,  and  ilie great 
aiillmrity  uf  my  predoceuon  madn  ibc  taik  Mill  mora 
Dlirmu*.'"* 

Mr.  Hafnic  writes,  "  Recently  Mr.  George  l\  Reekar, 
in  bl>  work  oil  the  Waslioe  diilrkl.  inadca  tliorougb 
iuvuiigraiioiiot  the  (o.eiilli'd  [iroprlllr.  andoa.imott 
ileiiled  tbe  In  dependence  of  ino  rock-apodon.  .  . ,  W« 
quite  n^ree  wlili  bim.  lo  far  a*  the  non>ealsi«iico  of 

Kpyllte  an  n  dlsliucl  rock'.apecie*  In  the  Great  Basbi 
onwrtieiL"* 
Any  uiie  who  Is  conren«nt  with  the  •torm  Wads- 
wortli's  before- men tlone<l  paper  of  I87lt  eielied  will 
hare  iio  difliciilCy  In  undemauding  wby  It  ii  that 
Iheie  and  some  oilier  eeiiloei»ts.  who  are  now  ilaitd- 
hiK  on  alfflotc  if  noi  'julie  ideiiticnl  ground  wlib  him, 
sbuuld  procetsl  in  tucli  s  inaiiiier.* 

-M.  E.  WAUSnoHTB. 
MuHUin  et  wmpsnOr*  nitllDitj-. 
OuDbrliljni  1Um>..  July  tL 


Swarming  iosoota. 

The  editor  Wiu  nU^bllj'  unforlunale  iu  hi*  siugrs- 
tlon  I4ipended  lu  a  noie  [o  tbe  letter  of  Mr  A^ott 
(Stltnt*.  Ko.  TT).  1  have  just  reluraed  from  Lako- 
>lde,  Ottawa  county.  O..  wliere  the  pheaomeBOii 
ipoken  of  by  Ur.  Abbott  vaa  irttneaMd  alnoot  evMj 
day  tor  more  tban  (wo  weeks.  Thepulsailnsswanns 
were,  bet-ond  qaeitia«i,  tlie  '  Caiiiula  toldien,'  a  ■pe* 
ciei  of  Epbetnera. 

Doriug  Uie  first  ten  day*  of  tbe  jiteseiit  month 

I  M^L  itmt.  oomp-  ''-■■'■'    *''"  '  "U. 

'  Ottatr  "t  ""  C'   ■  IW.P.U. 

•  jlmtr^Jmm>-  r..  :•-  i  MA. 

•  Sm.  Airthvr,  l'r«»'<  n.ni.  -  ■  .i>t  UatloB  •PtlMjr  of  nMaral 
hltlory,  IBN.  iilL  111.431;  ud  in),  iil.  W-at. 
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tbU  InMCt  swanDod  In  audi  immbera  m  to  ooT«r 
ev«rT  «xpoMd  lorfiua,  nml  lltenllT  to  di»b«n  tbe 
klr  to  B  aelgbt  of  flhy  tn  Mvoniy-dvc  f<»i.  When 
the  EphcmenM  t'lner^  (rnni  tbo'wntcr,  tliclr  Qii^t 
li  wotui  Mid  uncertain.  Intllnct  tcnctips  tliiMU  iBnc 
tli«y  am  CMTying  nn  extra  annor,  uid  they  Muk  nL 
ODca  the  iie»r<si  lupport  u  a  place  on  wlilcb  U> 
Doull.  At  luch  Urnei  thOM  IiMCCta  are  m  e«sUj  <lls- 
ttirbtil  Ai  K  ■warm  o(  beat.  A  glut  of  wind  fruni  nti 
aiwxpeetod  ouartcr,  glrlng  a  ■light  nulla  to  tho 
Imvu,  will  often  CMUse  tliem  to  rise  In  cloud*  from 
MCb  bmicli.  This  motion  levraa  n  ciivliti):  one;  but 
tint  (Lppearuice  Is  prabnbl;  doe  to  the  f»ct  Om  matiy 
of  the  litMcts  M«  raoving  buck  upon  tlie  brancliM, 
wlitio  otlien  Are  rtlll  Moendinc.  Ko  otlier  IneMii 
vcrn  at  kll  coramoii  nluii;:  the  lake  duilng  this  llaMb 
It  may  be  worth  i)[«cl«(:  on  weord  that  that  ninor- 
ablo  clUxen  known  ta  tb«  oldutt  Inliabitant  wu 
•pceclilcis  iu  tlie  prasenoe  of  theae  iwannlBg  iBlUlon*. 
RU  memory  oould  uot  Kcall  oiioibcr  j*m  In  which 
the  numbeta  were  WOTtbjr  to  be  compsr*d  witli  thoMi 
ctf  1884.  It  will  be  iinpoMlble  to  convoy  tn  word*  mi 
iidcfqunie  conception  of  thia  hiviuioit  to  Ihoee  who 
have  aerer  wluteawd  any  tliliig  o(  ilia  kind. 

Neat  the  dock  M  L)ik«iide  tlioro  is  an  doctrle 
Ump  luapendnd  alioul  tw«nly  fG«t  abOTO  tbo  ground. 
At  roiglii  bo  eaiwctad,  this  became  on  obJ«ct  for  at- 
tack a>  toon  as  the  ctirrcTii  wa*  lumcd  on  In  tb« 
ereBEng.  On  lbi>  iDoniing  o(  July  7  the  Uyer  ot 
dead  tnaecta  covered  an  area  of  not  Icai  than  tw«iily- 
ftre  aquu*  feet,  and  wiu  fully  wU  Uelte*  Jtep  imme- 
diately underfteiM  (Ac  Imnp.  Kolley'i  bland,  tour 
mUm  diitant,  appearoil  all  ibe  while  M  If  ooveloped 
fn  tndi  a  elood  ot  duat  at  rise*  over  a  race-course. 
On  ill*  trening  ot  July  8  a  wind  comp«tl«l  tiM 
inwcu  lo  fly  rery  clot*  to  th«  turface  of  the  water, 
and  tbeir  numbers  appmuod  fuli;  a*  great  u  the 
■□owQaket  of  a  wiiil«ir'«  atorm.  During  thcM  Ini 
days  the  luTasloit  extended  along  the  entire  south- 
era  shote  of  Ibo  lakr,  tram  ItuSalo,  Ihrougli  Clei'e- 
land,  Sanduskr  City,  and  TiAvdo,  to  Detroit,  After 
a  nUn-«torm  iJio  water  ot  the  lake  wua  i]i>ri!ie  with 
them  to  a  depth  of  nt  lca«t  two  feet.  Almik:  ilic 
beach  they  were  gathered  in  winilrows.  A*  far  aa 
mj  obMrvation  cocs.  Qib  will  not  eat  tlie  dead  la- 
ttcia,  btic  greedily  devour  living  ones.  Tbe  mlii- 
DO<n  arc  Tory  exiwrt  al  this  work,  rarely  failltiK  la 
make  a  capture  If  tbe  inBt^i-t  baa  (uucheil  the  water. 

According  to  Pookanl.  nil  the  Epiimoriilae  pair 
while  OD  tbe  upper  tariacc^  ot  the  water.  Thli  It  not 
strictly  correct,  tor  any  af  tLTiiooii  one  could  tco  ibon- 
■andt  d  couplet  flytng  in  the  n<r  and  at  elovallona 
BB  great  as  fltty  feet,  when  thia  took  place  over  the 
water,  the  couiiii-  alnioal  itivarlabty  tell  Into  the  lalce, 
and  wa>  duvoiin^it  by  the  ftshea.  Is  nnCur«  produ- 
dug  a  stronger-winged  rariety? 

EOWABD  T.  NKI.CO)i. 
Ubia  WhIbjwi  unlvwMly, 
tteltwara,  O.,  Jaljr  U. 

|Tho  phenomena  seen  by  Profeesor  Vrlaon.  aa  de- 
scribed by  bitn.  appear  to  be  dinerani  f  imn  Ihoic  vlt- 
nextcd  by  Kev.  Mr.  Abbott,  and  In  all  probnblUly 
a  wholly  dlfleretit  insect  was  «oacofBCd.  Tlie  myri- 
ad* of  Epheinurldae  mentioned  by  both  wrltcts  baTC 
been  not  unfreouently  wilii*ii»eii.  A  woodi'ul  of  n 
ttrcet-laiup  in  Lievslsnd.  awannlng  with  Kpbeniori- 
dnc.  will  be  fnund  in  Morse's  '  Flr»i  book  of  jjoulo^," 
We  hare  ourselves  seen,  from  a  long  djitance.  wiud- 
mw*  of  tbeir  dead  bodies  and  oxutIau  along  the 
iihure  of  Lake  Wlnnlpes  for  very  many  milee,  while 
liie  watvr  of  tlie  lake  wa*  to  covered  with  (hem 
that  one  could  not  illpupacnpof  clenrwater.  — Ei>.| 


Han  SLUd  ih«  maatodoo. 

IlBTlDg  bod  occasion  recuntly  to  look  over  Hum- 
bert ot  tuc  Amerffin  j'lumai  qf  Kience  i>t  forty  |«ar* 
af;o,  1  have  met  with  Mveral  notlree  ot  archeMOglo] 
inten-ti.  Amon);  Ihum  Is  Ibe  followlnc.  in  an  anlcto 
OD  the  luburbau  geolo^'y  of  Richinonil,  Wayne  county, 
Ind.,  by  Ur.  John  T.  Plummer.  vol.  zUt.,  1813,  p. 
303:  — 

"  A  tiuk  Itil  Uio  msatodee  ut  nuonoUiI  n*  atliuniHl  (ram 
lh>  cnii.1,  ntUm  ftM  balow  ll»  (nrfiur,  whllB  ■aOBiviiie  Ihu 
ntihiririittr  Cmost,  nmt  DrenknillB.  Bbuui  tlilnr  mUv*  Kutb  <a 
|{lclLinifD<3 ;  {ukI]  a  oIh^Aom./  imiifnueDt.  Aimwd  ibtii4miily 
iif  cllirilmguaiw,  WW ulio  ukcn uui  a>( Ilio  uniial  ln\  feet bcliiw 
thr  iiirhM,  ntar  iIm  >|>el  whon  ilir  imk  wu  founil." 

This  Implement  Is  described  a*  '-*oFonirnn  Incho 
long,  rouBded  at  one  end.  tapering  townrdt  the  oilier 
eatrnmtiy."  I  da  not  nuiinrobcr  to  have  seen  .iiiy 
reference  to  IhU  iu  n'Ccnt  worlcj;  but  a*  Dr.  Plnin. 
nier  tecin*  to  have  been  an  Inlclligent  obtcn-er.  and 
aa  be  calls  attention  to  llie  reiemblnTieeof  tbl*  linplc- 
nient  to  on  'Indian  hommony  pviile.'  and  to  the 
remarkable  taei  that  it  was  found  under  the  abovi_- 
condition!,  the  note  thoulil  be  borne  In  inind.  and 
oiher  iujplemutita  looked  fur  In  the  graTCI*  of  tbe 
rictnity  named. 

In  the  same  article  are  noticed  an  omsnieDt  called 
ivory  by  Dr.  riutnmer.  but  probably  *bel).  as  Mice 
inisiakM  are  often  made  (p.  301),  mounds  (p.  313). 
and  (on  p.  303)  "several  sticks,  and  a  chip  liaTinu 
palpable  marks  of  au  edged  tool  upon  it."  found 
nearly  thirty  feet  below  the  turfaoe  In  excavating  n 
well  in  Richmond.  F.  Vf.  I'lrrx.W. 


TUB  MADlSOy  EDUCATIONAL  CO.\VEy~ 
TION. 

TiiK  ipcetiiig  i>r  llio  Nalional  iilucutioiial 
n!)»o<-i.ilion  «l  Mmlison,  Wis.,  whicli  dos<nl  iu 
sessions  on  Fridny,  -hily  18,  was  Ihc  Ini-gcst 
ever  tield  in  Hits  country,  and  probalilv  the 
lai^calof  iu  kind  iu  the  worM.  Every  alule 
(ind  t#rritory  in  the  L'liion  wns  repn-scntcii, 
.aucl  ovci-  six  ItioiiAuntl  toiu'hei-a  wciv  i>ii  the 
ground.  Tlic  ircjitbcr  wns  fine,  tbo  toviti 
bcautinil,  nod  vcr)'  liotintirul  in  its  liospit.ility, 
the  excursions  otimorous,  the  »|)c.ilier8  elo- 
quent, the  espositioo.  on  the  whole,  more 
iostructivG,  uud  in  »ome  degmi'tiuents  larger, 
ihu  xt  E'hilfldelphia  in  1476.  Evet^liody  was 
there,  was  heard,  and  moRl  who  desired  it  had 
some  office  provided  for  thum,  »nd  had  their 
names  and  words  tii>reail  over  the  loud  by  the 
«nicienl  u^eiil  of  the  associated  press.  Half 
n  doxeii  meeting*  were  going  on  at  the  same 
lime,  nnd  luannacript  enough  to  run  as  many 
ecluencioiin!  joiirnnts  for  the  year  was  evolvc<l ; 
so  that  those  who  went  will  not  need  to  read 
for  one  year.    There  were  commltlce  meetings 
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to  All  crorr  liour  of  tl>e  day :  And  more  tiiau 
onco  nil  boiiest  t«acti«r  wa*  ftaii)  to  hnvc  vrnkc<l 
in  the  morning  to  tlu<l,  tlmt.  in  the  small  lioura 
of  tlie  night  Itcforc,  lie  hiul  been  made  president 
of  »oiiie  n«ir  society  of  which  he  had  nerw 
beJird.  Thv  ngents  of  the  railwnys,  irltli  foa- 
dojiting  ohromos  of  nttrncUrc  sccDerj',  ««ro 
oiganizinj;  oxctiraion*  at  fnhiiloualj'  cbenp  nitea 
for  the  Deigbborlng  Ultos,  Rnd  crcn  for  AUaIca, 
irhltlier  n  large  |>art}-  started  the  last  dny. 
l>igi)ilic(I  tiiid  siipor-snbtle  agents  of  the  many 

ibiUhing- houses  buttonholed  even*  man  nlio 
1  and  nould  help  tb«u),  with  an  asMduity 
in  erm*  way  worth.v  tlie  groat£<tt  eduoalionnl 
show  on  earth.  Suporinteiuiunts  who  needed 
tew  (leparturex  for  Ibcir  cotistitiii.'nncs  were 
seeking  tlic  support  of  the  convention  for 
all  soru  of  scbeniea  nod  reforms.  Societies 
for  baroauity  to  animals,  temperance  cluba, 
rei>owne<1  cliampions  of  rights  for  women, 
Catbolidkm,  represented  by  a  no  lees  adroit 
and  •u)»tl«  propsgnndiat  than  M.  Capel.  vietc 
oil  on  band,  and  striding  by  every  uieans  in 
tlieir  power  to  make  their  cause  heard  In  what 
all  bave  eomc  to  feel  to  l>c  the  centre  and  source 
of  all  influences  that  arc  to  be  pcnminent  and 
perrodiDg  in  the  Ixnd ;  xis. ,  the  pnblic  iichooU. 
IMvatc,  higb,  normal,  industrial,  collegiate 
institutions  had  meetings  of  their  own  more  or 
loss  nnmerouA.  Dr.  firabsni  Bell  and  the  deaf- 
mntes.  Gen.  Anniitrong  and  the  Indians,  Kir. 
F.  Adlcr  and  his  workshop*,  tlic  Concort)  sum- 
mer school  of  philosophy,  the  Qniney  reform, 
wfr«  all  represented bxdistinotaddrMscs.  Ad 
intemational  league  w*8  organised,  with  nearly 
*  score  of  oflloera,  on  the  suggestion  of  an 
nuknown  enlhuoiatt  at  Itonn.  Germany;  ami 
at  tlic  end  a  very  long  scries  of  resolutions, 
exprsasing  the  sentiments  of  a  few  end  men  on 
most  of  the  open  tjucstions  In  the  broad  sphere 
of  modern  life,  were  approved ;  and  then  with 
llrevorks  aixl  cannon,  and  luinds  of  nitric  and 
UlitmioaUons.  and  out  and  in  door  clo-juence, 
ttie  vast  assembly  diseolred. 

This  assodation  is  not  a  ring,  though  its 
oAloes  and  policy  are  entirely  tn  the  hands  of 
■  very  few  men ;  for  Ita  bouoi*!)  are  empty.  Its 
ottccs  gratoltous,  nnd  tome  of  tlic  best  edu- 


cators keep  catefliBj-  aloof  Vtom  it.  That 
others  are  not  reoognixctl  allows  a  wajit  of 
wisdom  at  tlie  centre,  which  rovnJs  tbe  weak* 
neas  and  instability  of  the  entire  organisation. 
It  waa  MTcr  more  apparent  than  at  this  meet- 
ing, tliat  e<lucatioD  is,  in  this  oountry,  not  a 
sdence,  nor  a  profession,  in  any  extended  or 
resjwclable  sense.  Contnutt  tlic  di*inal  time- 
killing  trivialities  which  fKttcred  away  the 
time  of  the  Ini^er  meetings,  the  emptiness  of 
some  of  the  addreaaea,  tbe  egotism  and  igno- 
rance of  others,  with  the  metliod  of  a  meeting 
of  a  NCicntitlc  ossoeiniioii. 

IVorst  of  aD  were,  perhaps,  the  dismal  hours 
of  the  so-called  philosopby  of  eduartion :  any 
thing  more  stultifying  and  anti-pedagogic  Uian 
moat  of  tills  cannot  be  imagined.  If  a  teaclicr 
can  tcncb.  he  can  interest  a  convention,  or  elae 
is  sure  to  have  tlte  sense  to  kcci>  silent.  By 
this  test  very  few  itacJiera  wore  beard  at 
Madison.  No  more  earnest  and  inspiriting 
address  waa  heard  than  Col.  Parker's,  wliose 
tcunoelasm  the  managers  greatly  fear.  lie  is 
in  earnest  in  his  work ;  and  no  man  was  heard 
with  greater  interest,  thongli  perhaps  rarely 
without  BOme  feeling  of  strong  dissent.  It  is 
said,  teachers  are  not  In  the  mood  for  earnest 
work  at  such  assemblies.  This  is  often  true  of 
tlte  eastern,  but  not  of  the  western  teachers ; 
tlieir  enthuxiasm  is  most  insjnring,  and  may 
shame,  as  it  is  rapidly  dinUncing,  c\-cn  tbe 
best  of  the  more  routine  methods  of  the  bJist. 
In  view  of  this  eagerness,  some  of  llic  papers 
admitted  by  the  preaiilent  were  a  sbame  to 
him,  and  an  insult  to  the  Intelligence  and  zeal 
of  the  hearers.  There  shoald  be,  before  an- 
other meeting,  a  board  of  examiners  to  decide 
on  the  merits  of  papers,  less  with  rcfereiMe  to 
names,  and  more  to  DLalter. 

Un  the  whole,  the  address  of  President 
Bicknell  was  wise  and  suggestive  and  all- 
slded.  Ills  organization  of  this  year  abows 
great  ndministrative  capacity,  and  a  dear  sense 
of  the  needs  of  the  liour.  What  wa-t  wained 
this  year  waa  mass,  quantity,  if  only  to  sbuw 
to  ouUiders  the  strength  of  educational  inter- 
ests. Bui  progress  is  now  so  rapid  here,  that 
llie  wants  of  another  year  will  be  very  different. 
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\Vv  hope  the  stnndnni  of  the  aew  president 
from  the  West  will  be  (luiilUy  llrsi.  and  qnan- 
Uty  nfterward.  Although  in  one  stiise  be  can 
hardly  vqiial  Die  aucceas  of  this  year,  u  higher 
kind  of  oucciMtJt  dtsired  by  those  who  voted  for 
him  is  |)08sibl«.  If  he  has  the  strength  and 
wisdom  to  mflko  it  against  all  Uie  solicitations 
which  will  tempt  him.  the  moisl  im|ionnnt  new 
departure  sitiee  the  a&sociation  was  founded 
may  Iw  ijuiutly  intidc  next  year,  even  Uy  a  very 
■mall  convention,  in  wliich  <iuality  shall  be 
made  the  touchstone  of  all. 


A  BURROWING  SPIDER. 

Im  the  aomcwbat  heavy  soil  of  certain  Helds, 
where  but  a  scanty  herbage  tlirives.  ttie  cave- 
malciuK  spider  (Taranluhi  arenicola.  as  ideii* 
tilled  by  the  Rev.  Dr.  II.  C.  McCook)  lias 
txcjivatcil  so  nianyof  the  nearly  perpendicular 
and  cyliiult'icnl  biirruivs,  Hint  the  place  is  almost 
honeycombed,  and  the  Hiirfacv  is  conspicuously 
dotted  by  the  irrogiilnrly  fivo.sided  toners 
erected  abo™  each  opening.  The  buiTows 
vary  iVoin  one-(|iiartev  lo  ihree-qim iters  of  an 
Inch  in  iliumeier,  and  iu  dvpth  from  eight  lo 
twelve,  or  even  tirenlv,  incbi.<«;  the  smaller 
being  formed,  li  is  said,  by  tbc  young,  whidi 
enlarge  them  with  tlieir  growth.  The  walls  arc 
compact  and  smooth,  butwitlioitt  lining.  Tow- 
ers in  other  localities  hara  been  observed  two 
inches  high :  none  I  have  seen  are  above  otM 
inch,  the  minority  beiug  still  less. 

Among  my  captives,  the  most  active  work- 
en  are  an  adult  and  a  half-grown  Individual, 
between  whose  actions.  «'hile  digging,  slight 
dIMVrence.i  are  observable.  In  a  glass  jar  tljcy 
rcfii.o'd  (u  do  more  than  atleinpl  to  i-sciipe  by 
unavailing  cflbrt*  to  xciilt;  tlic  sides,  Imt.  nlien 
s«l  [Vcc  in  th»  garden,  they  at  onec  beg.-in  to 
exhibit  thdr  manner  of  burrowing,  and  dispue- 
ing  of  Ibo  excavated  earth.  Itlost  of  the  tabor 
ta  performed  by  the  large  and  strong  mandi- 
bles, with  the  probable  assistance  of  the  fore- 
legs. A  pellet  of  earth,  fretiueully  a  third  of 
the  worker's  cephalotliorax  in  bulk.  Is  loosened 
M  the  spider  Labors  hcarl  downwanl.  and  is 
Mixed  by  the  maDdibles.  'ilie young  s|Hder  turns 
at  the  bottom  of  tlie  burrow,  and  ascends,  hond 
lirst.  to  the  edge  of  Uw  aperture,  where  the  \k]- 
let  is  held  just  above  the  surflicc ;  then,  by  a 
blow  from  both  fore-legs,  it  is  thrown  to  a  dis- 
tJtnce  varying  from  four  to  twelve  inches,  usu- 


nll}-  falling  in  particles,  so  that  no  fVeah  earth 
i»  noticeable  near  the  burrow- en  Ira  nee.  The 
half-grown  individual  then  backs  down  the  tnbc, 
and  resumes  work  below.  The  mature  spider, 
while  the  pit  Is  shallow,  ascends  backward  witli 
the  load,  wmies  entirely  out  of  the  on  Bee,  turns 
around,  and,  having  popped  the  abdomen  into 
the  opening,  throws  away  the  pellet.  She  rests 
for  a  few  niomcntx,  again  tunis  within  the 
cave,  and  descends,  henil  foreuia*!.  Before 
returning  to  work  below,  however,  she  often 
carefldly  examines  the  i-dget  of  tlic  burrow- 
entrance,  and,  if  the  cnilli  has  become  dry 
and  friable,  strengthens  it  by  threads  of  web, 
applied  by  longitudinal  strokes  of  the  spin- 
nerets;  and,  if  her  movements  have  broken 
down  the  margins,  slie  places  her  head  under 
t1)0  edge,  pushing  and  Ulting  the  eartli  in  a 
way  suggestive  of  a  <log's  metho<l  of  heaping 
dirt  oil  a  bone  wiUi  bis  nose.  She  then  applies 
more  web.  and  resumes  her  digging.  But.  as 
the  burrow  deepeni>,  the  mature  spider  also 
turns  while  bi?low.  I  hnv*-,  however,  never 
obger\'ed  a  young  indl^'idual  bring  up  a  {)ellct 
backwanl. 

That  the  spinnerets  of  this  specIcK  lake  any 
part  In  pellet-making  is  improbiibh-.  Mrs. 
Mary  Treat,  while  siiiihing  Tarantula  tiirri- 
cuin,  obscrveil  their  applicaiiou  to  the  earth- 
ma5S  before  lis  ejei'tion.  It  is  likely  that 
Taianliila  arenicola  ri-lie*  solely  on  the  cohe- 
sion of  tile  moi^t  particle;*,  without  the  addition 
of  strengthening  web.  as  I  have  repeatedly 
witnessed  the  dry  soil  of  llie  livid  erumble  lo 
sand  before  the  spider  could  gel  Uic  pcllcl 
quite  out  of  the  tube. 

The  youug  specimen  brought  up  a  lond  at 
IntervaU  varying  from  two  to  live  minutes ;  bihI 
a  cavern  half  an  Inch  across  and  about  one  inch 
deep  nan  exciivntctt  in  an  hour  and  a  half. 
White  di-epftning  a  burrow,  a  young  spider  in 
the  Held  worked  somewhat  faster.  Assuming 
a  pit  to  be  of  the  uniform  width  of  lltree-<iti ar- 
tel's of  all  inch  and  Iwrtvc  inches  deep,  the 
Tarantula  inusl  carry  onl  the  comparatively 
enormous  amount  of  0.3 1  cubic  Inches  of  earlh. 

The  towers  are  usually  eomjiosed  of  short 
pieces  of  grass  (fig.  1)  pUcwl  above  and 
across  each  other  iu  an  irregularly  tlvc-sl<l«l 
wall.  Oecaslonidly  small  twigs  an>  used.  In- 
deed, almost  any  light  object  will  bo  utilized  If 
within  reach,  for  the  sjiider  will  not  leave  the 
burrow  to  search  for  matcrialH.  If  nothing  is 
sltninable  without  such  an  eiforl.  she  will  erect 
a  low  wall  of  enrtti.  in  several  inntonei'^  tow- 
ers have  been  destroyed,  and  the  ground  cleared 
for  a  space  of  three  inches  r.-uliim;  and  from 
another  place  the  eod  was  removed :  but.  In 
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eiiTrj-  cas«.  the  spiders  rained  «  butvark  or 
L-attti,  ODC  bavtiig  atiiiclMMl  a  «inglc  sliver  or 
|Mne  shaving,  tin-  miK  ihitig  within  her  reach. 
At  timea  tlie  gr.iss  is  riirvt-d  arouixt  tlic  opeii- 
Id^.  SB  ir  a  wisp  had  bvcn  takco,  ami  the  toirer 
foruieil  at  iilinojt  a  single  stroke,  nilbout  the 
lalwr  iiirolvoil  in  pladng  each  blade  Mpa- 
ratcly.  Xenr  tlic  fa- 
vorite tirlil,  n  bo4ise- 
viTc.  ill  the  aQniial 
frenzy  of  boiiae- 
ek-nning,  bad  tliivwii 
out  a  quantity  of 
coarec  atrikw.  nhidi 
•omie  of  tli«  Tarantu- 
las iiUtlxed  lijr  erect- 
ing towers  (fig.  i) 
of  (^omparntivc'Iy  im- 
iiK-n.4u     Htrnw     logs.  Fto. 

TwH  inile«  from  Ibe 

latter  w.ia  found  a  lofty  edifice  (Bg.  3)  built 
of  large  pieces  of  brown,  parlinlly  decayed 
wood  from  an  old  railroad  tie.  Mrs.  Treat 
lias  witDessed  tiieir  oousti'uctloii  bj  another 
•pecks.  I  bare  not  ob-Hcn-ed  the  entire  |iro- 
ceea. 

Tlio  spiders*  t^\-oritG  jntition  la  a  eroticbing 
uue  at  the  miinniit.  ibc  lcg«  within  tlic  tower, 
and  siii)|Kirto<l  by  tlie  walls.  At  tlie  siglit  of 
niiy  approacliiog  object,  tbey  dart  bnckward 
into  the  bnrrow.  Tbey  are  not  disturbed  by 
surface  vibrationa.  Footsteps,  even  tlie  pus- 
sage  of  a  henry  naj^ii  within  live  yards  of 
tlie  pit.  do  not  HffLi-t  tbem;  but  the  slightest 
luOvcDieut  of  tile  ob*erver,  tno  fi-i-t  di«lniil, 
<rr  tlie  sudden  Hiraving  of  a  bush.  Kendit  (hem 
to  the  txirrow  inimii  I  lately.  Dr.  EI.  C.  .Mi-C'ook. 
wiiling  in  a  jH»|>iiliir  miigiixine,  wiy«  of  (be  use 
of  ihe^G  crcetioii«,  that  ■■  tbey  pixibal)ly  serve 


»o  far  a»  I  am  nvarc.  have  made  no  state- 
ments 09  to  tiie  method  of  food-capture,  when 
the  foo<l  fnils  to  voluntarily  scale  tlie  wiklK. 

The  towers  are  ohscrratorics  and  transmit* 
ters  of  signals  to  the  spider  when  bcloir.  ProtD 
them  sfae  scans  the  field,  us  the  rolibcr  barons 
of  the  olden  time,  ttota  their  battlements, 
watclied  for  the  com- 
ing of  the  caravan. 
The  apider  peers 
througli  the  scanty 
crasa-blades,  se- 
^cu  tier  victim,  and. 
ns  I  liuve  witnc«>cd, 
Iua[i9i  IVoin  the  sum* 
init  to  seise  tJie  prey. 
I  bnvo  sccD  her 
spring  at  a  llj  on 
I.  tbe  ground,  mii«ing 

it,  of  course.  i)nt 
slic  does  not  always  wait  for  fomi  until  the  pit 
nnd  tower  are  completed.  I  have  seen  ber 
dart  from  tbe  edge  of  an  unQnisbed  burrow, 
capture  an  anT  three  iochen  distant,  and  retire 
to  the  shallow  cave.  Tea  minutes  later  she 
re-appeared  emi>ty-hande<l.  and  abuost  imme- 
diately attempted  to  seize  amithi^r  near  by,  but 
failed  to  do  more  by  ber  frantic  elforta  than 
scraiK  np  a  bcdji  of  loose  earth- 

'Ilic  towers  are  so  loosely  oonstmctvd  that 
an  ant  can  scnrcety  nin  over  the  walls  without 
making  enough  rattling  to  a<ln)DUish  the  con- 
cealed spider,  wbieb  at  once  hurries  to  tbe  top, 
and.  if  the  insect  b  acceptable,  takes  it  in. 
A  block  ant  runnliis  over  the  fotiDdations 
almost  invariably  brings  the  spider  up :  ond  tlie 
gentle  lapping  of  a  nbraw,  or  even  dragging  a 


na.!. 


no.  L 


as  wft(ch-lowor«,  from  which  tlic  Weeper  may 
o1>servo  Uic  approach  of  her  cnemie«,"  as  an 
sittrndion  to  roving  insects,  and  perhaps  to 
prevent  flooding  of  the  cavern  by  rain.  Tbe 
lowers  in  this  locality  are  far  fh>m  being  water- 
proof: they  are  used  eselusively,  I  think,  to 
facilitate  the  capture  of  food.    But  observers. 


straw  aciiMs  tbe  dead  grass  in  contact  witta 
the  walls,  is  qiiit«  siire  to  be  followed  by  ibc 
arachnid's  appearanoe.  The  sen»e  of  direc- 
tion, or  the  aliility  to  perceive  whence  tlie  dis- 
turbance proceeds.  Is  well  devcloi-cd.  The 
s])i<ler  always  ascends  on  that  side  to  which 
tbe  straw  is  applied,  and  the  same  individual 
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cao  ba  brougbt  to  e«eb  side  in  succession. 
The  clepUl  of  th«  cuvcrn  seems  tn  li-nvc  little 
effovt.  I  bsTo  called  up  tlic  •jccii|>Ai)t  fmra 
a  burrow  which  subsequent  cxantinnliou  b»s 
l>Tov«(l  to  be  eighteen  iiichea  deep,  t'aleaa 
slie  has  beeu  deceired  several  tunes,  she  usu- 
sllr  runs  up  rn|iidlv.  and  will  occasionalh'  soap 
at  the  end  ol'  the  straw.  Wlilli?  ex  peri  men  ting, 
it  b  baidl.v  iKissililc  to  avoid  introducing  IVag- 
ntonts  or  the  lowt^r.  or  adherent  particles  of 
eortb,  and  it  oct.-un'cd  to  me  tlint  Uk^sc  might 
be  the  cull  to  which  tiio  spider  responded ;  but 
wikI  fh)ni  nil  ant<bill,  sprinkled  In  ftvelj'.  luut 
no  i-iTcct. 

Slr^.  .Mary  Treat,  writing  of  another  8)ieci«!i 
of  Tninutiila,  say«  that  all  food-remains  were 
qjeclcd  id  the  same  way  as  the  earth  pcl!el«. 
Tarantula  arenicola  h  not  ao  ueat-     The  earth 
beneath  ol*l  burrowB  fa  often  darker  than  the 
walls,  and  densely  filled  with  flue  rootlets.     It 
is  probably  darkened  fttid  enrlclicd  by  the  spi- 
der's excrement  iiml  fiiod-rcniaiiin.    From  bur- 
roirs  In  th«  field  it  i»  th<^  nile  to  takv  mnssea 
of  d^brff ,  which  coni«ist  of  tlic  spidur'n  exuviae, 
Ihr  heads  and  legs  of  ants,  the  elytra  and 
otluT   obitiiious    parts   of  beetles,  with    flrog- 
RK-uts   of   insect-wings.       It  seems    tliul    the 
dc.id  nnd  empty  bodies  are  torn  to  piccc«.  and 
scattered  at  the  holtoiti.    This  was  done  by  a 
capdrc  which  would  not  dig.  but  which  ac- 
cepted  mainii-d  Hie:*.      After  e:xtracting  the 
Juices,  the  Ki>i<k'r  toni  the  boiiy  into  friigments 
so  smalt   ttiat  only  careftil  search  could  find 
tlieiD.     In  but  two  inKtanccs  hav«  I  observed 
an  ejection  of  foo4l-ix'niains.     A  mtililatud  fly 
wa*  seized  from  a  tower,  and  twonty-roiirhoui-S 
later  I  did  Ilml  what  appeared  to  be  tJiv  deaic* 
Citt<Kl  remains.     In  llie  second  case,  two  i(]>i- 
ders  were  flgbting  fiercely  when  sol  free  at 
evening,  near  the  burrow  of  a  small  spodmon 
in  the  f.iai'di-n.     During  llie  night  the  occiipanl 
of  tlie    burrow  was  dislodged,  and   the  ran- 
rjuislied  spider  had  beeu  dragged  into  the  pit 
which    thit    con(|ucror    hud     enlarged,    and 
wln^iitf,  ill  the  course  of  the  mornTiig,  frag- 
ments of  the  dead   body  were  thrown   out, 
among  them   the  abdomen  severed  from  tlic 
thorax,  but  not  otherwise  mutilut^.     Occa- 
sionally, also,  an  elytron  can  bo  found  near  a 
towerin  the  fleld. 

This  disposition  of  remnants  is  somewhat  re- 
markable ;  since  spiders  iu  general  are  cleanly, 
and  since  this  one  Is  particularly  intolerant  of 
intrusive  objocta.  A  straw  or  stem  dropped 
into  (he  burrow  is  Immediately  canled  up,  and 
tosacd  away.  The  only  instance  ot>ser\-e'l, 
where  a  young  Hpidvr  aacended  backward. 
•rvM  irben  trying  to  get  a  heavy  stick  out  of 


the  pit:  baring  lifted  in  rain,  slic  attcinjited 
to  pull. 

Noticing  the  fondness  fbr  ants,  a  number 
of  bran-oracher  crumbs  were  sprinkled  at  a 
distance  of  six  Inches  ftom  the  tower,  and  an 
ant  WES  soon  struggling  under  a  load  larger 
than  itaelf.  Suddenly  the  spider  on  tlie  tower 
HtArti-d.  i-rect  and  rigid  :  she  leaped  to  the 
ground,  she  ran  hix  inehes,  she  seized  that 
bit  of  cracker,  and  retreated  with  it  to  her  bni^ 
row,  Icnnng  the  emmet  on  its  back  In  the 
dnst.  For  two  hoin-s  she  reranined  below. 
The  following  day  1  twice  witnessed  the  same 
performance.  The  spider  once  overran  the 
crumb,  and  so  lost  It.  At  the  third  time,  the 
piece  of  biscnlt  became  wedged  in  the  tower 
jiS  the  spider  was  runniug  In  tuickward,  and 
I  plainly  saw  licr  nibbling  at  it.  During  a 
momentary  absvncG  for  forceps  to  remove  it. 
to  examine  for  marks  of  niandiblcs,  the  spider 
eanied  it  down  and  out  of  sight.  The  frag- 
ments were  not  touched,  except  as  tJicy  were 
being  borne  ultout  by  the  ants.  Is  it  usual 
for  spiders  to  take  any  but  animal  food? 

Dr.  Alitieu  C.  Stoke*. 


THE  EXPLORING   VOYAGE  OF   THE 
CHAU.ENGBR. 

{Sffond  jVoItce,)' 
PiiorKssoR  Hbrduan  has  published  the  first 
part  of  his  memoir  upon  the  Tuuicata  (toI. 
vi.,  2!*G  p.,  37  pi.),  which  treats  solely  of  the 
*Asculiiic  aimplices,'  the  com]>osite  ami  pe- 
lagic forms  being  reserved  for  future  consid- 
eration. From  the  historical  pi-i-face  to  the 
Index,  this  rcjwrt  is  a  nuxlcl  of  -tysleinatic  or- 
rangeueDt ;  the  bibliography,  and  the  chapter 
on  anatomy  and  classillcation,  being  worked 
out  with  es|iecialty  elaborate  care.  'I'lie  most 
im|>orlniit  generalizations  reached  are:  1. 
I'hese  simple  aacidians  arc  not  numerous  in 
tlic  nortberu  heniispberes,  are  comparatively 
scarce  in  tro])!ciil  latitudes,  and  attiuii  the 
greatest  abunibinco  in  aouthorii  temperate  ro- 
(;lons:  2.  Although  simple  aacidians  occur  in 
wry  deep  wotcr,  and  are  fairly  reprvseuled  in 
the  abyssal  zone,  tlicy  are  ohielly  a  shallow- 
water  group,  and  arc  most  numerous  around 
conats  iu  a  few  fathoms  of  water :  3.  The  oc- 
currence of  simple  ascidiaus  does  not  depend 
upon  temperature  or  character  of  bottom.  The 
discussion  of  questions  atlecting  tlie  Tunicata 
as  a  class  is  reserved  for  the  second  part  of  the 
report.  The  pbylogenGtic  table  on  p.  iSG  is 
of  great  mtcreet. 

>  8«  So.  w. 
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There  atill  retnnin  to  lie  jiublislK^]  a  ninnbcr 
of  i«])ort.->  Hitoii  AIoUiiKcn.  —  Iliijilcr  on  llic 
c«ptuilupo(lii,  Iloog  WntJWii  on  the  g^stcropods, 
E.  A.  Crnven  on  the  )>tpro|Kx]B  nnd  hcioro- 
[>o(1n.  Ri>doI[>h  Itcrgh  on  the  tin  Hi  bran  chin  tee. 
£.  A.  Smith  on  tho  I.iincllibranchialcs,  and 
Busk  OQ  the  I'olvzon:  the  first  iDatalmeiit  of 
tlw  latter  paper  being  aoiiouuced  for  the  itcxt 
TolnoK. 

In  his  report  upon  tli«  Bractilopoilii  (vol.  i., 
l>7  p.,  i  pi, ;  also 
Proe.  royal  toe., 
xxrii.  p.  4iS), 
Profemtor  TIwiium 
Dnviiliton  oi 
Rrlfibton  disctiBsofi 
the  :il  8]>coifla  and 
varieties  obtained. 
Biut  preaPDls  a 
eiitniogiie  of  the 
recent  apociea  iil 
pi'QBeDt  known. 
AUboiigh  Ibo 
dred^  was  |)iit 
down  at  :)<;i  ttu- 
llon».  bracliiopods 
wero  found  only 
tbirty-niuo  times. 
The  greater  bulk 
of  knoirn  spcciea 
live  at  eonii>arii- 
tlvclj  moderate 
deptlis,  fow  ait 
dwp  n«  .'fOli  fntli- 
oms,  and  are  epi'- 
d6callv  nrtr  (Vom 
.iOOtoa.l'OO  falh- 
onu.  It  is  also 
eliown  that  the 
same  species  !a 
capable  of  exist  log 
at  d  i f fere  n I 
depths,  without 
any  obaerYablc 
modiricatiOR  in 
8liap«  and  char- 
•ctcr.  l''iT(]ucnt  Allusions  arc  made  to  the 
American  authorities  Dall  nnd  Morse,  the 
opinions  of  tbe  fomier  being  referreil  to  on 
almost  every  pace. 

Dr.  K.  Buchanan  White,  in  his  Report  on 
tlie  pelagic  Ilemiiitera  (vol.  vll.,  82  p...S  pi.), 
dtBCBsses  Uie  luten-stlug  occaiiie  iuNCOtA  be- 
longing to  ttic  getu'ra  iIalol>atM  and  lIalot>a- 
todt-ti.  lie  coucIucV^  ttint  tlio  region  Itclween 
the  eosLTD  jiart  of  tbe  Indinn  Ocean  nnd  the 
Wcat  Pacific  in  the  birthplace  oT  tbe  genus 
llalobato,  wliencc  it  lias  spread  to  other  parts 
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of  the  world,  llnlobatodc«  being  one  of  iu 
derivatives. 

The  monograph  of  the  anatomy  of  1'eri))atus, 
befTun  by  the  late  Professor  Balfour,  has  nltfJidy 
been  pulitishe<l  under  tlie  editorship  of  SIo«c- 
ley  ami  .Swigwiok.  the  latter  of  whom  is  now 
con(tniili)g  tiif  Aiibjfct  by  tbe  uae  of  material 
coUecUil  by  himself  nl  tltc  Ca]>e  of  (>ood 
Hope  Inst  Slimmer.  It  In  qiicMiomible.  tliere- 
fore,  wltcther  this  will  fonn  part  of  the  Cbal- 

Irnucr  wrics. 

I>r.  P.  P.  C. 
llock  of  I.e>dew 
has  prinloil  hi«  re- 
port nitoa  the  Pyc- 
Dogonida  (vol.iii., 
Um  p..  21  pi.), 
which,  in  addition 
to  dliKctis^iing  tJie 
41  s]>eoics  dredged 
by  the  Challenger 
nnd  llic  Knight 
Krrant,  .S.S  of 
which  were  new. 
contains  a  critical 
review  of  tin;  gen- 
era and  eiwdcs, 
129  in  number 
already  known  to 
Hcionn^  in  wbidi 
fri'Kjucnt  coinpll- 
mcntary  refer- 
ences arc  made  to 
the  work  of  our 
t-oiinttyman.  K.  li. 
Wilson.  iii>on  the 
same  group,  'llic 
most  important 
generalizations 
i>l)taiued  are :  I . 
That  those  genersi 
which  ratigv  most 
wi*loly  gc<:^apbi- 
cally  are  alHO  those 
nhi'cli  range  most 
widely  in  ileplh ; 
i.  That,  though  there  are  doop-sea  s|>ecics. 
deep-sea  genera,  do  not  appear  to  exist.  The 
aathor  admits  his  inability  to  show  any  defi- 
nite inlluence  of  deep-nater  habitat  upon  the 
form  and  8tru(;ture  of  the  animals  under  con- 
sideration. 

Dr.  Hock's  renort  on  the  Cirrlpedia  (vol. 
viii..  1S'.»  p.,  i;i  pi.)  appears  to  be  a  verycare- 
ftilly  escciitcil  and  scholarly  essay.  Its  use- 
fulness is  greatly  entiaiiccd  by  a  well-nuKle 
imlex.  and  an  intTD<l<iction  in  which  the  hia- 
torr  of  the  group,  and  its  litcratnre  sinco  tlw 
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pablicatiou  of  Dni-iriii's  monogrnpbtt.  aif  cnrt- 
ftiUy  ftud  crIlii-nIK  »iimitinriz«iT.  Onrwiti  kiirw 
147  specie*  iiri-im|H'ils:  18  wore  added  by  bis 
ftuccenaora  ;  wliilp.  in  llic  present  repoi-l.  .ilt  are 
deioriliiHt,  logrlliei'  with  1  new  geuciic  tjn>o ; 
78  tpecic»,  in  nil.  hnving  been  collect«d.  The 
iwrcentngt-  of  now  material  [u  Uils  gixiup  waa 
thenfore  iiniisimlly  tjreat. 

Out  of  ;M  jroiifia  liiumii.  -lH  li»ve  never  heoii 
observed  at  u  dt'iUb  gix-nwr  tliiin  l->(>  I'alhomM. 
It  is  sbowu  that  tlien-  are  ni)  doi'p-scn  gcnorn ; 
for.  e^■en  of  Uw;  ino  genera  rniiging  lowest  in 
deptli,  s]«^ciL'8  an-  known  from  sliitllow  water. 
Dr.  Hock's  diseiission  of  Ihesc  two  genersi,  in 
whidi  he  shows  ihnt  lh«tr  oecurreoce  in  great 
dc»ih«  coincide*  in  a  sinking  maoiier  with  ibelf 
paiconlological  liistory.  is  very  siigge^ttvc :  as 
is  also  his  atatenieni.  that,  iu  tlie  cn^c  of  Scftl- 
pclkini.  the  deep-s«a  rather  than  the  shallow- 
water  forms  have  jneserved  the  eburacKr  of 
the  oldest  fossil  9|H.'i'if*  of  the  g^niis.  white,  in 
the  case  of  i'ollii-i[)C».  the  more  :ir<-hiiic  t\|H-s 
are  found  in  si nt lie w  water.  The  nulhor  also 
points  out  the  fncl.  that,  wliile  tliu  deep-sea 
genera  have  «  world-wide  i-aiige.  Uie  deep- 
sea  species  oidinarily  have  only  a  very  limiled 
di^Lnliiition. 

A  most  lalmrioiis  paper  is  that  npoii  the 
(Jstraeoda  (vol.  i.,  1«4  p..  13pl.).l)y  I'rof.  IJ. 
Siewuixloon  Ilntdy  of  Sundcrlnnd.  with  its 
olmoitl  ondle>H  array  of  ligiire«,  nl  Iwwt  :.'.0n0 
in  niimlicr.  The  paper  is  .ilinost  entirely  do- 
Huriptivc  ;  families,  genera,  and  species,  old  as 
well  as  new.  being  fljlly  characterised.  Out  of 
the  'iid  »|)cdes  obtained,  143  were  new  ;  and 
only  1.^  of  the  entire  number  calalogiicd  owe 
thdr  names  to  other  unUiority  than  the  author. 
The  detluellons  I'oneeruing  geograpUtcid  dis- 
tribution are.  of  coni-se.  very  interusting.  It  is 
shown  that  Ostrni'oilii  occur  very  sparingly 
in  the  oceanic  nbysjH-s;  only  1'.'  •|K'cif*  wrre 
fonn<l  at  dej)th«  hi-l<>w  1 ,500  fiitliom*,  snd  only 
62  below  .ilid.  The  mnt«rinls  for  n  sliidy  of 
the  horizontal  distribution  of  the  group  were 
not  very  t-xlensive :  and  it  is  evident  that  there 
is  slill  an  immense  amount  to  )>c  done  In  the 
study  of  Ustraeoda  in  all  parts  of  ih«  worhl. 
]>aniculai'ly  in  the  shallow  waters,  which  tlie 
Challenger  rarelj  touched. 

The  report  u|k>u  the  Copc|K>da.  by  lli<'  Mime 
author  (vol.  viil.,  M:!p...'>j[)l.),  UalMipurcly 
descriptive :  106  spceieji  arij  enumeralpil,  of 
which  47  are  dc*cribcil  nn  new.  ID  new  sjencric 
ty|M.>«  being  defined.  It  is  an  inlercBling  evi- 
tiviHv  of  the  cxh.instive  cbnractcr  of  I>ann*s 
work  while  connected  with  the  Wilkes  explor- 
ing expedilion.  to  note,  thai,  out  of  the  !<0 
s/ierioi  of  IVee-swimmiog  L'opept>da  collected. 


aw  wtrc  i!c»iTibe<l  bv  him.  and  tlinl  sixty  |»er 
cent  of  the  prcviousiy  described  furm^  in  tl»c 
list  bcnr  his  name.  I'rofcMor  Brady's  draw- 
ings and  descriptions  .ire  adminibly  executed. 
The  lacli  uf  an  indes  to  text  »nd  plntvs  is. 
however,  mneh  to  be  regretted.  The  Chal- 
lenger (.'opepuila  were  almost  without  excej>- 
tion  obtainoil  by  surface  towing.  The  only 
undoul>ted  deep-«'n  species  was  Pontostraliotes 
nbyiuiicola.  gf  winch  a  single  specimen  was 
oblidncd  nt  2, 211^1  fathtnu^. 

Many  of  the  reports  on  ciustaccnns  are  yet 
to  appenr,  —  discnasious  of  tli«  brathytirans, 
by  K.  J.  MIers;  the  nn'omnrans,  by  I'rofcMor 
Jnlea  Barrois,  <Iii-eclor  uf  the  zoologicnl  labo- 
ratory at  VilloA'anehe :  the  macnirnus,  by  C. 
Silence  Bate:  the  Aniphipoda.  by  the  Kot. 
T.  K,  H.  Siebbing ;  and  the  Cumacea,  Schizo- 
podiu  .Stomalupoda,  and  Isoixxla.  by  authori- 
ties not  yet  named. 

Nothing  whatever  liiLS  been  printed  upon 
the  Vermes  as  yet.  'I'he  annelids  are  in  the 
hands  of  Dr.  W.  C.  Mclntonh.  Frofmsor  Ray 
Lankester  hiiH  I  lie  g.-phyrean»  ;  and  Dr.  I.udwlg 
Urart'.  the  .My/.i>*loiiiiilae.  The  assignmi-nt  of 
the  Chaolognatha  Xo  Dr.  I.lscar  Hertwig  wii» 
anuonmed  in  1'^SO:  but  Uiis  granp  hns  been 
omitted  in  later  lisia  —  without  exphniation, 
howvver,  and  It  Is  to  be  hoped  utiiutentiuD- 
ttUy. 

The  report  ui»H  the  Holothurioldeo.  by  Dr. 
lljalmar  Tiled  of  L'imuIii  (vol.  iv.,  176  p..  46 
pi.),  is  one  of  tho  mo«t  inlcix-sling  of  tlie 
sjkeeial  descriptive  pniK-rs  :  *\n<x  tlic  dc*'i>-seii 
bolothuriaus  arc  shown  to  constitute  n  group 
by  thetnaelves.  s]x>cially  chnracteristic  of  tbe 
abyssal  faima,  and  very  diiTcrent  ftom  the 
tittorid  forms  hitherto  known.  This  group, 
which  i^  placed  by  the  author  in  a  new  order, 
Klanipodii,  !■«  believed  by  him  to  have  in  certain 
reitpcctH  attained  a  higher  developmeiil  than 
all  tlic  other  ccbiniidcnns.  —  ■'  a  divelopmenl 
which  is  gr:idually  approudiing  the  higher 
classes  of  aiiinuds."  IVcvious  lo  the  publica- 
tion of  this  report,  only  thr\-e  nnimnls  of  tkls 
graup  were  known  ;  these  having  been  brunght 
lu  by  the  Swwlisli  and  Norwegian  ilredging 
expeditions  of  187.1.  ISiU,  and  1878.  There 
arc  here  described  *i2  siiecles  nod  S  varieties, 
distribntrd  into  I'J  genera.  Of  thlaentirc  num- 
ber, only  4  arc  found  nt  depths  loss  tluui  AOO 
fsthonis,  as  many  more  from  .lOO  to  1.000, 
the  remainder  fix>m  1,000  to  2.900  fathouu. 
■'  Thus  we  learn  that  the  Klasii^oda  abound 
over  the  floor  of  the  oceau  at  gr^-at  dcpllis, 
and  that  the  imniber  of  species  and  of  individ- 
uals is  greatly  tvduce<l  sliorewards." 

G.  Brown  Goodb. 
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THE  CSySUS  REPORT  OP  18S0. 

It  fa  DOW  Itui  middk  of  1844,  — Tour  vonrs 
duM  tlw  dmU  of  Ui«  iMt  census  of  tlie  United 
State*:  ,vct  lli«  Toliimcs  of  tlint  census  iire 
DOt  all  pnlilUlxHl  br  Iht?  gov«i'uDieut.  Ei];tiL 
volnmee  tinve  njipcftn.''!.  beekk-^  the  buHcltnii 
isMied  <)uriugthejeflrs  1^81  and  ir^^<:;:  vix.,lwti 
of  tli«  'Contpendiuiu.'  vontainiii^  l,K'>Oo(-t»v» 
paf;e9.  and  published  ciirlj'  in  IHH^;  niiil  fix 
of  ibc  (luarto  t-«Iiime)i,  coiitnitiuig  froni  h'>o  to 
l.ItOu  {ingca  i>ndi,  in  nliich  nrc  ^von  tbv  more 
esii^iiiti-il  utbulntinns,  and  tbt-  gvnorni  tn?ali8i>s 
on  population,  ni^ciiltiirc.  nmuufacturee,  trau§- 
poitation,  <»tlon -prod  net  ion,  etc.  Tbe  num- 
Mr  of  tbpsp  iiimno  volumes  is  not  poaillvely 
Stated  by  tbe  census  olHctnU.  bnt  will  probably 
b«  twenty.  We  may  consider  the  l!r»t  six, 
faowever  (of  wbieli  ttie  lliiit  four  came  out  in 
1883,  and  Uicottiertwoin  IttttI).  vitliont  wait- 
ing uDtll  tlic  »cnc»  l»  complete,  wliich.inay 
not  be  until  rwo  years  ln-niv.  Tlie  ini|>c>rtaiit 
rolomo,  wliicli  is  to  contain  Ibo  '  social  sLilis- 
tlc*'  of  ii«ii|K-nHin,  insanity,  crime,  etc.,  is 
not  yet  in  Ur'  printera'  bitnde :  nnd  tbc  tables 
aod  geniTal  treatises  on  these  tojtics  are  atlll 
subjoct  to  alteration  by  lliose  who  arc  editin;; 
them,  Tbo  same  is  true  of  the  iiiortaUty 
statistics  and  many  other*;  and  Bi>  Habh:  U 
the  work  of  ciliiing  these  tal>lo«  tu  Iw  dclnye<), 
timt  It  is  rjnitc  im]]ouibIc  qow  lu  say  when  Ibc 
flnid  voliinir  will  .tppcar. 

l'7ivrc  are  two  niiys  of  looking  at  a  great 
statistical  work  of  this  soil.  Intended  to  show 
the  economic  and  social  relations  of  Ufty  mil* 
lions  of  jjeojile.  acatlerud  o\c-r  millions  of 
•<)niir«  Qiile^.  ill  every  form  of  cirilization  and 
einory  moilc  of  living.  One  way  iit  to  considi-r 
wliAt  has  been  done  to  exhibit  thmc  i«liitistios, 
and  to  bi!  iliiinkfiil  for  tliiit ;  which  must,  of 
neccssKy.  Imj  an  imniciiie  l.-ibor,  and  exposed 
to  many  minor  inaccnnicics.  'Hie  other  way 
Is  to  set  up  a  standanl  uf  performance  in  n-orit 
of  this  kind,  and  to  criticise  what  falls  abort  of 
this  standard,  Tbe  latter  would  bo  tbe  true 
mctbod,  if  stalisiical  science  had  yet  advanced 
fkr  enough  to  enable  so  great  a  ccusuh  as 
ours  woj  in  1880  to  be  tuken  with  uccinacy, 
and  reported  by  persons  who  nndcrtitand  what 
they  are  to  do,  and  bow  to  do  it  in  the  *auu\ 
tliorougb  manner  in  which  trtiinnlinvi-stigators 
in  some  apccial  scictici-  proceed.  Hut  there 
Is  OS  yet  no  example  of  census-work  <tonc  in 
tliim  manner.  :ind  we  must  not  look  for  it  in 
llie  work  Iwfore  us.  A  certain  degree  of  nc- 
niracy  ba«  been  attained,  though  leas,  we 
beliere.  in  most  instances,  tlian  the  apedallsta 
at  tbe  bead  of  each  branch  of  lni]ulry  suppose. 


But  the  expbnations  sikI  cautiou  and  qiiali* 
(ications  which  Uicy  put  forth  in  each  of  these 
rrnsus  volumes,  in  rrgani  to  the  talnitationb 
that  present  their  p.irticular  topic,  will  soon 
convince  the  casual  reader  that  tie  must  UM 
the«e  sintistics  with  much  ciicniitspectlon,  or 
they  will  lead  him  astray  Tliere  is  hardly  a 
point,  for  exuinple.  on  whieh  the  wore  elaborate 
work  of  this  tenth  cenftits  doe^i  not  bnng  out  ilic 
faults  and  defects  of  tbc  earlier  oncai.  nod  itliow 
that  even  the  laxt  preceding  eeiuiuit.  that  of 
1870,  which  nu»  taken  under  tlic  same  super- 
inteiulent  (l*resident  Walkcf  of  tbo  Institute 
of  technologj).  was  grossly  and  aoiufiingly 
wrong  in  important  particular. 

It  is  therefore  evident  at  once,  that  (O  com- 
pare the  results  in  1880  with  those  in  1870. 
I8S0.  etc.,  in  order  to  exhibit  the  growtli  of 
the  United  Stales.  Is  only  ]>oss{tile  in  a  few 
general  rc-s{)ects,  if  any  rea-soimhlo  exactness 
In  Uie  comparison  is  inaisKHl  ii|>on.  Some- 
times this  coDX-s  from  tlie  nature  of  things, 
and  not  alnnya  fTOni  the  errors  of  titc  enume- 
rators or  tnliidstors  iti  previous  decades.  For 
example:  the  value  of  the  dollar  (by  wbidi 
all  products,  debts,  revenues,  properly,  etc,, 
are  measured)  wa»  so  dilferent  in  1870  from 
what  it  tuul  been  in  18G0,  and  again  from  what 
it  became  in  lx8ii.  that  it  is  not  iwwilile  to 
moke  these  pecuniary  comparisonK  without 
great  risk  of  mistake.  To  take  the  premium 
on  gold  in  1870  as  tlic  measure  of  depreciation 
for  onr  currency,  though  this  is  all  we  can 
do,  is  well  koown,  by  those  who  noted  prices 
and  values  llien  as  compared  with  ten  years 
before  or  since,  to  be  extremely  fallacious. 
The  rubber  yar^lstlck  of  the  iiuaginary  tnides- 
maii.  which  was  soniotlmes  t'oiiv  feet  long  and 
sometime:*  only  two.  i^  a  fair  type  uf  tbe  flue- 
titaling  and  elastic  currency  by  whi<'h  we  have 
liad  to  measure  viiliic*  since  the  civil  war. 

Etut  tlic  fallibility  of  the  mon  who  make  up 
the  census  schedules,  who  take  tlic  count  of 
men,  animals,  crot>s,  acres,  bouses,  farms, 
mills,  etc.  is  the  chief  source  of  inaccuracy 
in  any  census.  It  ia  not  possible  to  rorwce 
exactly  what  queations  ought  to  be  asked,  or 
where  to  draw  the  line  between  attainable  and 
iiiuccesHible  Acts.  Tbe  rjuesUoiier  ma}'  defeat 
his  own  piir|>»se.  not  only  by  tlie  form,  but  by 
the  multiplicity,  of  his  requlremenla.  Nature 
quickly  sets  a  limit  to  the  |>owcr  of  answering 
the  census  inquiries  accurately  In  ciute  of  the 
avcrogD  citizen  or  his  wife.  To  go  l>eyond 
that  limit  is  to  invite  error  and  blunder,  as  tlie 
expert  tabul.itor  of  the  answers  well  knows: 
he  therefore  iincleruikes  liy  his  tabulation  to 
amend  tbe  defcctsof  the  return.     Unt  this,  also^ 
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ia  only  possible  lo  n  Umitc<]  extent :  nnd  the 
«DllgUl«iied  elTort«  of  tbe  expert  mny  end  in 
nggiavating  the  blunders  of  the  cimmrr.itor, 
His  own  oiiiiiioii  or  prcjudici-  mny  comic  in.  tmd 
<  the  poor  fflvls  xlready  Iwislcd  out  of 
^__  l»_v  the  clumsy  reporter  of  them,  that 
bey  finally  bear  no  likenes^t  to  the  siiuntioa 
llioy  oiigbt  to  portray.  A  jieiinaueiil  statis- 
lic&l  bureau,  collecting  it^  facta  (mm  year  to 
year,  and  oorrectjng  tli«  luistnkejt  of  one  ycftr 
by  the  better  Information  of  the  next,  is  fur 
less  likelv  to  err  In  this  i-ctpeet  thtin  iin  organ- 
Ucatiou  wliich  works,  like  our  nalionkl  cenSM 
bureau,  only  at  intcrvaU  of  ten  yeiire.  Though 
the  latter  mny,  niut  of  late  years  does,  extend 
I  labor*  well  over  the  whole  period  fh)ni  one 
i-year<'  jioint  to  another,  it  still  lacks  the 
^teflil  eorroctioo  which  annual  retums  inevita- 
bly supply. 

All  thtnga  considered,  the  eight  volumes 
before  us  arc  exeellent.  and  indicate  that  the 
whole  seriea.  when  completed,  will  far  surpass, 
not  only  the  work  of  any  previous  decade  in 
tbiscouDtiy,  bill  ibe  publi*lii'd  reMiilts  of  any 
simitar  ecntiiis  in  the  world,  llic  plan  of 
President  Wnlker  was  an  nmbitionit  om-,  his 
sdeotion  of  exports  and  subordiniit^^s  was 
mainly  good,  and  the  time  allowed  for  them 
to  complete  their  tasks  has  been  aiuptc.  Un- 
fortunately, the  coat  of  so  great  an  enterprise 
was  not  well  understood  ;  and  the  nceilful  ap- 
propriations of  money  have  not  been  made,  or 
have  been  so  dclaj-eil  a«  to  iinpc<Ie  the  work. 
Tbc  undertaking  uIno  xutr^-ri-d  from  its  own 
vastueiis,  and  much  of  Uiat  which  was  ho|>ed 
for  nns  found  nriatt4iinnblc.  The  im|)orlHnt 
subject  of  pnupcrism,  for  esnmpl*',  —  the  cor- 
relative to  our  unexampled  growth  in  miilcrinl 
wealth.  —  rci-'civcs  inndoqiiate  irontmont  in  the 
*  Coint>cndium,'  and  cannot  be  so  exhibited  in 
tlie  quarto  votuino  as  to  do  it  Justice.  Mr. 
Wines,  who  has  charge  of  tills  topic,  has  pven 
op  in  despnir  the  effort  lo  collect  stjilintics  of 
out-door  relief,  and  only  n-porta  on  the  alms- 
bouse  expenditure,  and  number  of  Inmate*. 
This  is,  in  fact,  lo  omit  nion,'  tban  half  the  mu- 
teriat  belonging  to  the  subject,  and  that  |)ortion. 
too,  which  lK4l  exhibits  tbe  growth  of  |Kiuporii«m 
from  year  to  j'cnr.  In  other  di^nsions  of  the 
work  a  similar  class  of  omissions  may  occur. 
In  consequence  of  which  the  ivsults  will  apjiear 
In  some  respects  more  defective  than  those  of 
Uie  last  census.  But  tu  fact,  and  on  the  whole, 
they  are  much  more  conipletc  ;  and  the  volumes 
now  is3ue<l.  with  those  which  are  to  appear, 
will  Airnlsh  material  to  economic  and  seicn- 
tiSc  stodcnls  for  year*  to  come.  The  more 
Ahrf'  uat>  tbcm,  the  belter  wilt  they  a])preciate 


the  foresight,  labor,  and  research  of  the  men 
who  compiled  them,  although  they  will  also 
)>crceivo  more  clearly  how  defective  the  most 
perfect  statisties  are  foroordainod  to  be. 


GEOIOOY  OF  THE  SUSQUEBAXMA 
RIVER  REGION. 

Srconri  ffenlogir-al  lurvei/  of  Pennti/lvania :  repoii  oj 
progra*  (P.  Thi  grnln/fy  oflhi  S'wjurhanna  RliifT 
rtgion  in  ike  lii  cnuniien  of  IFjmuinq,  l.nctiKfuiina, 
^tufmr,  Ciliimbia.  Monionr,  and  Sorlhumbrrland. 
By  I.  C.  White,  With  a  colored  geolopcal  map 
ill  two  fthe«U,  atid  111  pace  plates  in  the  text, 
llarmbuig,  isa^.     30  -I-  4»1  p.     8°. 

Tint  region  to  which  this  report  relates  <-m- 
braces  nearly  two  thousand  5<)iiare  miles  of 
the  Devonian  and  Silurian  rocks  Ijting  north 
anti  west  of  the  great  anthracite-coal  I'osiiii, 
along  the  north  br.tnch  of  the  .Susipiehannn 
iiiver.  Although  there  are  some  small  out- 
liers of  the  true  coal-measures  in  this  dis- 
trict. Professor  Wliite  has  referred  to  these 
only  incidontally  ;  his  report  beginning  at  the 
base  of  the  PotLsville  conglomerate  (millstone 
grit)  No.  xii.,  and  extending  down  to  lIil-  old- 
est formation  exposed,  which  is  ilie  Medina 
No.  iv. 

The  volume  begins  with  a  long  pivtfator)' 
letter  by  Professor  Lesley,  director  of  the  sur- 
vey. This  is  essentially  a  somewhat  critical 
summary  of  the  more  interesting  features  of 
Professor  White's  rejiort,  which  embraces  two 
distinct  portions:  the  tirst  thir<l  of  the  volume 
being  a  comprehensive  account  of  the  geolo^* 
of  llie  entire  district,  and  com|)rising  nearly 
every  thing  of  gt-ncral  intoi-est,  while  Uie  re- 
mninder  of  the  work  is  devoted  lo  a  detailed 
rejiort  by  townships  on  each  of  the  six  coun- 
ties. 

A  brief  account  of  the  drainage  and  topog- 
rapliy  is  followeil  by  a  descriplion  of  ttic  inter- 
esting glacial  phenomena.  The  great  terminal 
moraine  crosses  Cartion,  LuKerue.  and  Colum- 
bia counties  in  a  general  north-westerly  di- 
rection, dividing  tlic  region  into  a  nortti-east 
glaciated  portion  and  a  soulli-west  unglaciated 
jHirtion.  Back  of  the  moraine  \i  the  mantle 
of  unmodified  drifl,  derived  entirely  from  the 
local  rocks.  In  front  oflbc  moraine,  or  to  ttic 
south  and  west,  the  whole  country  is  eovoriHl, 
up  to  a  height  of  seven  hundred  and  lifty  to 
eight  hundred  feet  above  lido,  witli  a  strati- 
fied deposit  of  modlQed  drift.  Aceording  to 
Pi^ofcBBor  While,  this  deposit  was  spread  by 
the  gigantic  rivers  resulting  (Vom  the  melting 
of  tbe  ice-sheet ;  but  Professor  Lesley  finds  il 
necessary  to  »up))ose  a  subsidence  of  the  laud. 
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[^that  peniiit(e<(l  the  sea  to  irasb  the  tcnDinal 
ine.  and  cover  all  points  less  tlisii  cigbt 
ltiinclre<l  or  n  iboDsand  feet  above  tido.  Out 
[of  tlic  modilled  nod  uniiiCHlitlud  drift  tlic  mod- 
rii^ers  bavc  cnnrd  tlioir  (-haiiiii'U.  lesviug 
Mrrics  of  wcll-iiinrki:d  t<-rni<;c».  Ihft  liigticsi 
bf  which  AK  Doiv  tiro  hundred  feet  attove  the 

JDS. 

But  in  Ihc  norlticrn  or  Wilktrs-Uan-c  oool- 
btuiu,  tbfl  Sii«'jueimQna  »nd  lis  tributanes  are 
^■till  firiv  ton  hundred  and  eighty-tlve  feet  above 
heir  pre-glacial  beds  for  n  diataoce  of  at 
Bt  twenly-flre  mitea :  itnd  these  biirk-d  vnl- 
ej-sarc of  nnusunllnlcrest.  because  at  Blooins- 
barg.  Suitburi',  iind  Si-Iini>)irove,  points  un  tho 
5<iHi|nchAnnii  Ihirtj-  to  Hvvenly  milt-s  below 
Wilkc»-R«rrv,  the  rocky  bed  of  the  river  U 
a  hundred  nmt  ten.  ninety,  mid  ecvcnty  feet 
respectively  higher  than  the  buried  channel  at 
Wiikcs-ltntTc. 
The  geological  structure  of  Ibis  district  is 
l^ilcally  Appatuchian,  a  north-ivcat  and  soiilh- 
aection  indiiditig  ten  principal  overlap- 
ping llexurea  of  the  strata,  and  tbe  s^'nclinals 
holding  U>e  auUimclte'Coul  fields. 

Pralisaor  Wliiie  believe.i  there  it  a  transition 
.wrlcs  belweoi  the  I'ocono  i>imd*tono  .\o.  x. 
Rml  tlic  Catxkill  No.  ix.,  and  nnotJter  botweou 
^Ihe  CatskiU  and  the  Cbemuiig  No.  viii. 

The  poleootolog}-  of  this  report  ]>reBent3 

several  Striking  anomalies :  various  Devonian 

and  Silurian  types,  including  aouie  of  Uio^e 

icjjorded  as  most  cliaracleristie  of  their  rc- 

m>ecUvc  bori;!oti!t,  occuiriug  here  in  n^KOcia- 

tioiut.  auil  foHon'ing  cacli  other  vei'tieally,  in  an 

Oitler  unknown   elsontxTc.     l*rofesiK>r  Lesley 

;ccts  that  this  appnrcnt  Gonfiision  tnay  lie 

luc,  in  pnri,  to  incurrcot  dclorminnlions  of  the 

forms,     lint  some  of  tho  oonfiisioii  is  real :  for 

ila)ysi,-tcs  catcnulata,   a  coral  wliicb  no  one 

iiVO(dd  mistake,  occqih  verr  abundantly  at  one 

[locality  in  the  Stonnvillc  limestone,  which  be- 

llongs  near  the  middle  of  the  toner  lleMeiber^, 

Jthough   this   form  was  never  before  found 

■bove  the  Niagara. 

like  most  of  the  Pennsylvania  reports,  thii* 

Dinme  [a  abundantly  indi-x«l ;  thtrre  Iming  six 

^dUToroDt  indcxM,  covering  fiRy-four  pngcs. 


NOTES  AND  NEWS. 

A  ■noKT  ilino  ilnce,  wc  rnfivml  to  Urn  call  of  tlw 
I^a1)i>]j  DiiiSQum  of  Ani^cnii  nrthMoli^  for  futiilt 
10  enable  the  niiiMUin  locfmttiiuo  its  liii|HirIiuil  and 
thoroiigb  expUirtiioiu  in  Olilo.  So  far  tlio  work  luu 
tM«a  ooullnncd  wllbout  Iniorrupiioa,  thiinkt  In  tlio 
pcrwnt  wboM  luliserlpiioiis  sr«  hero  ackiionludKiiil: 
Ur,  Jolin  C.  niltlips,  Bouon,  (300;  Hon.  Slephsu 


SoJiibary.  Wi'rtvticr.  «irO;  H»ii.  l(ob«rt  C.  Whi- 
Uiroji,  Buttnii.  Kt>;  Mr.  II.  A.  Bi'niM.  AlUny.  S.Y,, 
$3;  Ur.  A.  H.  Tliuiuinufi.  To)ickn.  Knn.,  $&;  Mr. 

A.  E.  Dotislnw,  N«u-  Tork.  N.Y.,  f47;  llr.  Wlllioiu 

B.  W<r«>lon.  ProvdltoKv,  R.I.,  K'O;  Urn.  E*ibor  Uerr> 
man,  New  Tork.  N.Y.,  ViO:  mal,  «nn. 

—  Tbe  Frencli  MSocUtlon  for  ttas  ailvai)c««nent  of 
•dence  has  appointed  two  ilelcgatc*  to  altend  Ibe 
PfaUadelpbta  meeting  of  the  American  aModa  I  Ion, — 
ProfoMor  Jonbert,  protcMor  of  phvrie*,  anil  (vnaral 
ncroury  of  tb«  EVMidi  society  nf  phy«lci;  PiofeMor 
SllTk,  prafeuorof  chembuy  at  iliv  Hun  Icipiu  scbool  of 
physics  and  indiutrUI  chemlsiiy.  Ttil*  It  of  lotnrest 
ai  promoting  the  formation  of  an  International  smo- 
clatlon. 

.—  Uofore  th«  section  of  economic  irlcnco  sad  statis- 
tics of  tlio  Amoriesn  nswclstlon,  |>ap«ts  an)  an- 
nouniNxlonlliefolIowlnii  lutijeets;  A  Mudyof  coltoii 
fibres,  their  Taltie,  vIt.,  illuatrat(MJ  by  pholo-mlcro- 
graphi;  Tlic  economics  In  d<ttf-niulc  Inilniction; 
Rx[ilanalkin  of  Instnimcni*  nsod  lo  ilctennine  tb« 
power  to  move  Italns,  and  also  cl  insimmenls  tor  iba 
juipMtlon  of  railroad -irackt ;  The  apprcnUc«sblp 
qiicsUon  and  itiduslrini  schoolii;  The  valm-  of  fiho(o> 
micrograph*  of  nood-flbrcs,  tllilstratcit  with  stctlon* 
Of  thirty  ililfsrent  woods;  The  ute  of  sraphln  In 
statistics;  Sxhibitlons,  national  and  inicmatlonal. 
considered  as  economic  forces;  Theory  and  economy 
of  the  Amarlean  system  of  patanls;  The  sllolmcnt  of 
lands  U  Indians,  tllnslrsted  tij  ciperlence  with  iLo 
Oauibatribes;T)ie  public  and  the  prafe*Blon«,ISTO-%; 
Stallmlcs  ;uid  organlistlnn  of  Ilic  clsMlded  public  ser- 
vl<«  In  tho  L'liitoil  Stales ;  Sor)«  ge'iioral  mulls  of  the 
cMius  of  crime  aiiJ  misfortune  in  the  Uniied  .Sinies ; 
Tbe  economic  element  in  tho  prohirm  of  manual 
training.  ISeveral  pupera  arc  expected  on  important 
topics.) 

—Wears  infonned  by  a  privaic  k-ller  that  thrae 
of  tho  yonngirr  mathematicians  nt  Gcrmsny,  all  men 
of  mnrk,  are  expecting  to  attend  itin  tTiei-ttiiic  of  (he 
Itrlllsh  auioclutlon  In  Montn'nl,  .irid  arf  plannlDK 
afterwards  lu  rlsit  the  L'oltLil  Siatt'*.  Rcfcieiico  la 
made  Ui  Memrs.  Lindfrnanii  at  V.6nii^\>er^t  Dyck  of 
Munich,  and  Wnlekind  of  Carlnruhc,  all  of  them 
pmfessors  ordinarll  In  their  n-spoctlieploMa, 

—  .Yufurc  (laiee,  that,  at  the  request  of  tlw  coiineil 
of  the  Drltish  aMOclalioo.  Admiral  Sir  EraRniis  Om> 
manner,  C.B.,  F.ILS.,  ban  consented  to  act  as  treoa- 
uter  during  Uiv  uieetinx  ai  MonirMl.  Canada.  I( 
further  aniiuuDces  that  Prof.  W.  G.  Ailams  of  King*! 
eollcgii  will  be  unable  to  give  llie  Friday  STenlDK 
lecture  at  Montreal,  and  that  Prof.  O.  J.  Lodge  will 
take  his  place.  Tho  subject  of  Professor  Lodge's 
lecture  will  be  'Dust.' 

—  Tlic  Seth  Tliomas  clock-company  Iia*  under' 
taken,  nnilor  the  ail  vice  and  Kiildsnci^  of  Dr.  1..  n'aldo, 
the  conilructiou  of  clucks  lA  a  high  grade  of  caccl. 
lence  for  sdeallflo  purposes,  whidi  Uicy  propose  to 
call  clocks  of  precision.  'I'hcy  have  alrtady  made 
coosIdaraUe  pragrtss  as  [o  Uie  box  form  of  poidu- 
lum  flutpension,  and  dimensions  of  the  i(«cl-jar  mcr. 
cnrial  pendiUum  (which  is  filled  {n  eomo  by  a  neic 
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proc<!M):ftnJ,  nstoon  «t  tbo  •moll  pbyilcAl  laboratory 
tJwy  ut  now  building  t'>i'  ilils  parpMt  I*  cpniplctnd, 
tber  projKNie  to  Ixvcttlitaio  soni*  of  ilie  qui'iLlon* 
wblcL  iu>ke  tpxid  clock-iuajcliii;  *ach  a  dlOkiilt  art; 
tiich  ft*,  tho  pi-nimiioncjr  »I  iL-iigtb  uf  iH.-ticluluia'roil9 
of  varioiu  m&MrlaU,  Ibo  cIToci  of  air  mccluinlcally 
conUiii«4t  ill  ihi>  otOliiary  mercurial  pciiduluinii,  tha 
eflecl  of  mercuiic  oxMe  and  otber  itiiporitiu  at  tbe 
mercury,  and  Ui«  «flpci  of  iT^mpemlure  obaugn  od 
Tartoni  (omu  of  iwiiduliiiii  smjieusioii. 

This  U  anotlier  lnir>ti<:i>  of  the  iciideacy  iIiok'h  by 
Aiii«tIcmi  anlaaus  tu  avail  tlii^iiiii.-lviw  of  llio  moK 
recent  kiiowlodge  lo  be  deilvi-il  fruui  icii^uiific  r*- 
■parcti.  Snme  time  tlncp,  >•*•-  notkuil  lliat  ilie  Trait 
A  IVlilliiey  uomiintiy  of  Hartford  wnt  upending  inniiy 
UiouBuiidn  of  dollnn  hi  Ibclr  eflorts  tu  iirodiire  acrew* 
and  other  iin?ii»uriiij;-eiigliiL'S  wbii'li  would  jiceiifaiijly 
ccrrespnnd  lo  tlifOBlJibllBliiKlyardaud  ini.-tre.  In  tbb 
work  Ibcy  .ivullcd  llieiti»elvc*  of  Itic  UKl>taiii:i^  of 
rrufvstor  l!»|^ra  -if  Cniiilirlil)n:  ftiid  the  ratRittx  ihcy 
BlIniiiiHl  iniut  be  ;:rniirylii^  to^ver?  Kiidcntof  iihy«i- 
■■al  science  iiiletv^icil  in  hnrlii);  accumle  tcren-i  and 
gniig<-s  tiiT  ute  IndeiHriitLiniiy.  or  In  connection  witb 
oibvr  iil«c(«  of  appnratiu. 

— Tlie  Dflortn  ol  Ihe  commltlve  of  the  Franklin 
ii)Rlltiit«  to  *i>cur«  a  vnliinbic  coliwlloD  of  book*  on 
dectrlclty  for  ibo  rlectrknl  uxliltiitloii  are  ni«elliy[ 
witb  cotialdumble  siicvefet.  Alrvady  tliH  collcctioti 
iiiiiubiTi'  about  thiTC tboiisand  title*.  ati>]  lieonsiant- 
ly  iiicrvaaliig.  Ai  In  well  known,  tbo  Punnaylvniiln 
niilrond  company  bn><  [ilac«d  In  old  psMettgei'^tiiiloii 
at  ih>'  dIapoMi  of  ihu  manogera  of  the  exblbllion  to 
fiiriit»h  Bildltlonai  »pnci'. 

—  The  Cbifs«|.eak*  zdulogkftl  IsboraKiry,  wblob  t> 
ibv  nntnc  under  nbluh  iJie  marine  xo>3logl«aI  ilntlon 
of  tliv  Jobni  IIi>|ikln*  luiltertliy bai  l>ccn  inalnialncd 
(luring  th«  laft  »ix  yoan,  la  »tntloiied  tbi»  \iear  at 
Uoaiifort,  N.C.. — a  lilv  wblt^li  baa  hwu  prored  dnr- 
Ing  tlirnn  prcvioui  aeaioiw.  from  1!^  to  1SS2,  to  be 
ino»l  fill  i>rabIo  for  to«Uoglcnl  rwearche*.  Dr.  W.  K. 
Brouki,  iliu  director  ol  ihc  laboratory,  liaa  beqn  pre- 
wntcd  by  lang-cuiitiiiui-il  IJI  h«altb  fiiirn  nasiimlni 
bil  uaiial  rcaponaibiliiici.  ihoiu;b  he  baa  lii>)ifil  to 
join  the  puny  for  a  time.  Ill*  pliurc  aiebiclof  ihi; 
party  liaa  b«vn  lak«ii  for  Ihu  ivaaon,  nt  ibo  rt'qucitt 
of  tlie  iiiilT4.'r«Uy,  by  H.  \V.  Coon,  rh.U.,  wlio  n- 
celvod  not  long  ago  one  of  Ibr  Wntkcr  pritf*  ttvm 
tbe  Botton  aoclvty  of  natiiriLl  blutory.  and  who  bn« 
recently  b«en  aiipoliit*!!  to  a  posillou  In  tlio  NVe»1eyan 
unlTcrslly  at  Mlddkiomi.  Bnldci  Dr.  Conn.  tb«re 
are  nliio  Investigator*  at  work:  atnong  tbom,  W. 
BaCnoii  of  St.  Jiihn'i  colli'se  (Canihridno,  Knii.j, 
II.  lI.l)oiiaIdBon(A.B..Vaii').E.  A.  Andrew»(A-U.. 
Yal«),  I.  Nelion  (S.B..  tTniv.  WUe.l.  n.  I,.  O.bom 
|A.Il..Wc*l.),and  D.  F.Kxchtrkb(l:S.l)..L'n!T.MlQn.t. 
Otliert  wore  nuiipcted  to  join  the  cotiijiimy.  rrlvat« 
letters  from  Uvaiitort  iclti-  i iidi cation t  iliat  Uie  lUin* 
mor**  work  will  he  fruitful  in  good  rraalla. 

—  Tlie  Orcidy  relief  "nundron.  with  the  survlv-irn 
on  board,  arrived  nt  PurlmioulU  on  Friday,  Aug.  I, 
ami  a  recejitlon  with  a  grLin-l  pantrle  wni  liiven  lo 
tfaein  Monday,  -Vug.  4.     Th.-  r>:niiiin»  ■*(  Ibmi'  who 

ttfr$fh«d  tiMiv  hiwi  cpiii  to  .Ww  York  for  butlnl. 


—  Nortb-WMtem  North  America  contain*  so  many 
dittercnt  lingalnilc  *tock>,  :ind  [heii-  are  spilt  up  into 
Riicb  X  large  iiiimlier  of  laiignanpii  and  dlatocta,  that 
any  conUihution  to  the  ttipply  of  vocabulario*  from 
thU  region  Is  important.  A  pamphlet  of  a  hundred 
and  lwenty-»i;vnn  pagn*.  ju»t  i»«ued  by  tho  g«ologlciil 
survey  ol  Canaila,  contnln*  vocahularlc*  of  '-one 
or  more  dialecta  of  every  Indian  Ixiiguage  tpoktrn 
on  the  PiiclJie  alope  from  the  Columbia  River  north 
to  tbeCbllkat  Klicr,  and  beyond.  In  Alaska. *nd  from 
thcouierinoDi  tealioniit  lo  Ihn  main  roniin'ntnl  divide 
ill  the  It'jcky  M»uiit:iinn."  and  li  lliurefore  a  moit  wel- 
come addition  to  the  working-mnIeiUl  of  the  llnguiallc 
•cboliir.  Thi>  vocabnlarlc*  rrsiilt  f  nim  tbe  joint  btbors 
of  >Iea»r*.  N.  Fiimer  Totmle  and  Ooorge  M.  Dawaon, 
uboM!  nutnes  aiv  a  aulGcient  i^iinranty  for  tbe  (ten- 
omi  Bccnnvcy  of  tbe  work.  Tliovocibularipinunilier 
morolhaii  thirty,  and  an- cl»*«fd  by  tli«  author*  under 
po  fewi'r  Ibati  fourti-en  distinct  slocks,  —  a  tiunilwr 
wblch  It  It  probable  will  rt.'qulre  to  bo  redunil.  Fe*' 
icbolar*,  at  teut.  vill  lie  willing  lo  admit  Tihchcllls 
u  a  stock  dlKllncl  from  ticlUh.  of  ivlitch  latter  It 
is  usually  coiisiJered  tu  1«  tlie  westernmost  division, 
nor  to  consider  Bllhoola.  KawJl»hin.  ami  NIskwalli 
diftlnet  tram  Sellib.  Tbe  value  of  tbe  vulumo  la 
greaUy  t-nhAticed  by  a  map  colored  to  *how  iho  dla- 
trlbution  of  tlio  Indian  tribe*  of  British  Columbia. 
Tbe  linguistic  stocks,  the  JSstrlhuiIon  of  nhicb  within 
(he  above  arct  li  ihown,  are  tbe  Tlinkll.  Tsblmsian, 
Uabin.  Tinttt'.  Knnkiol,  Bilhoola,  Ahl.  Knwiubin, 
Ni*knaili  or  l^kwulllamlah.  Sellsb.  and  Kouiennha. 
Tbe  work  U  a  iiibitanlial  ndilltlon  to  the  linguistic 
history  of  llio  area  lo  which  It  pertain*. 

—  Tbe  bibliography  of  Ploieiny'*  geography,  wblcb 
Mr.  Justin  \VliiK>r  baa  lievn  prlnliiiji  by  luitnlments 
In  the  tlitrvat>l  indvcrflty  H<tUetin,  hns  bci'n  lutied 
separately,  in  ad vuuce  ot  Its  compl<»liou  in  tbe  fiul- 
Miii.ftuil  form*  an  interetllng  contribution  (tony- 
two  pafC))  to  bl*torleaI  geography.  It  l>  pnrlleiitarly 
talunble  for  the  Information  ll  gives  regariilnji  the 
Mirly  cartography  of  America,  and  the  anie-Coium* 
biaii  view*  of  the  ocean  weit  of  Europe.  Much  col- 
lati-rai  luatter  serves  lo  cluciilatP  the  «ubJDcL  The 
niune  '  America '  Hp|ienr«  for  ibe  lint  tlm«  on  ■ 
Ptolemaic  ma]>  in  15^^;  but  reasons  are  given  for 
believing  thai  ll  occurred  in  print  or  In  manuscript 
as  early  lis  1&I3-13.  It  appi-ar*  that  copkn  of  tbn 
UTS  edition  have  benn  *n!d  at  eighty,  ninety,  aud  a 

hundred  pounds. 

—  Acconllng  lo  Xaiurt,  PMteur's  experlmenu 
with  tbe  virus  of  hydrophobia  are  going  on  with  un- 
broken sncces*.  lie  ha*  thus  far  ex|H<rlmeniFd  on 
flfiy-scveu  duigs.  —  nineteen  of  tbem  mud.  and  thtrty- 
elgbt  Ijitten  by  them  uiiderunlform conditions.  Out 
of  ibete  thirty -f^igbt.  half  bad  tK'en  previously  inocu- 
lated, tiie  otlMu-  half  noL  Tbe  latter,  wllbont  a 
*lnglD  exception,  died  with  unmixakable  sign*  of 
hydrophobia,  whereas  the  iiinel««ti  otlier*  am  about, 
and  as  well  a*  ever.  They  will  be  watclied  forayear 
by  veterinary  doctors  to  iuf  wbeiher  the  inoculailon 
hold*  good  permanently  or  only  lenifw rarity. 

—  A  meeting  was  held  on  July  1,  In  the  lecture 
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roan  o(  Ui«  Briiiab  luiigeum,  fur  ilie  pnrpotc  of  coti- 
tertlag  »m  to  Ui«  ■dvivabillt;-  of  ^Juplliig  Ilie  method 
«f  trinooiiBt  noiuuncUlure  now  ccmlng  inlo  iu« 
anions  Amortuu  io6loglsu.  TIi*  meeting  vu  linld 
on  ih«  occuloti  of  (be  vt%[|  lo  F.iigUiid  nf  t)r.  Klllolt 
Cou«*,  a  pri>tuiii«iii  advucaie  of  tli«  »y>ieiii  in  Ui« 
United  SUIes.  Dr.  It.  Bnwdlar  Sliorpe  reail  a  poiiCr 
on  a  K/ia  of  *iili<ii>eclc>t  at  gosliawk,  differing  slislil- 
\j  III  cl>anic(or,  anil  framing  frooi  Snnili  Africa, 
Sfiitcaailiia,  Turltey,  Aiin  Miiiiir.  Iiulia,  C«)rloD, 
anii  ItoriDati.  Oilii?r  cium  Iicl-jiiiI  weru  iboieiif  Co- 
rone,  III  wblch  tlio  apcdu  dlftiTonly  In  t\tc.  TtiOM 
«M««  iiicllnvd  Mr.  Slmrjio  to  vkw  1)r,  Coiirt'i  jiro- 
poMliwlUi  fa*i>r.  Ii<!  WB«  fullowoil  liy  Ur.  Soebolim, 
wlio  (Uied  lii*  htlitt  that  the  pmetit  syiiinii  of  \i\- 
Bocnial  nofMendatiiTT'  bad  rctartled  our  Kcogniiion  of 
Uia  tact  o(  ibo  asitK-nco  "t  aub.«pocle(.  SRlnrllng 
the  form*  of  nut-luiclii.'i,  he  illiiiitiilcil  th«  invthud 
hj  vbicti  ba  imuld  coiii'«rt  Dr.  Couva'i  pmiiirlml 
Into  a  more  logloal  ■jrXQiu.  Dr.  Couc*  w»i  rerr  liciri- 
lly  rtcalnd.  He  Mid  he  nccognlzi^a  iliai  iiiitiifn- 
elaWM  iraia  neroMary  <>vll.  !>iiic«  tIi«i-aubUalim<.-nt 
of  Ifae  biuoiBial  tfSUiii  by  Liiiii^,  tlii-re  had  lii-i>ti 
an  absotntF  rerolution  In  our  ideaa  of  nliut  ipiclo* 
war*.  "  Wo  now  KMgnlxe  that  (liero  arn  iid  tuch 
thinj^  at  tpcciM,  and  ihat  forma  are  au  io[lmat«ly 
relatvd,  that,  did  nc  Icnon-  all.  then.'  would  L«  au 
iiBbn>keTi  ■rrlc* : "  and  Dr.  Coutv  liittnnecl  the 
AlDortcaii  wnodprckcr  In  proof  of  Ihlt.  Other  *i><<nk- 
eri  followed :  the  main  objectloiia  lu  thii  new  ajaioiu 
beiiij;  Ibu  tear  of  endle»  iiitroducilan  of  new  name*, 
anil  Iba  temptation  to  iliote  wbo  alroaily  rvAni-d  loo 
luucli.  In  luinmhiB  up,  Frof^Mor  Flower  «iild  tliai 
•uai«  (mb  af*(«m  ut  iiomeiiclnltire  woultl  be  ini^vlta- 
lib,  but  what  sytivm  rvuialueil  to  be  kch- 

—  Tli«  dUtlnguiabnl  maihi-miitloUu,  T>r.  G«orga 
Salmon,  rvglut  profuior  of  dlilNUy  In  Trinity  col- 
tege.  Dublin,  but  l":'nii  i-lvi'(«d  ii  corrMiiotidlng  meni- 
htt  of  tli«  Acaik'iiil'^  dot  tciuix-v),  Itiitilui  de  France, 
lo  aucoccd  Dr.  tVltlinni  iipottisivotidc,  (bu  Inic  pretl- 
dMil  of  ibe  Royal  loclclj-. 

—  ytiture  annotinco*  the  ilcjih  of  the  venerable 
AhW  Hotino  at  Ilia  afe  of  eighty-one  yvnr*.  'I'be 
name  »f  tii«  ablN<  ha*  l>een  long  knonii  in  conn<.-c- 
tion  with  FtfiicIi  adi'iice,  and  mot«  npocliilly  aa  tbo 
founilnr,  and  till  quite  rnceniljr  tbe  cdlcor,  of  Lt* 
momtt». 

—  Tbe  StatK  nniural-hUiory  »ociely  of  IllinoU  held 
iti  animal  meeting  nl  Feoria,  at  ibi-  N'atioual  hotel, 
cainn>encing  July  T.  Aroung  ib«  papen  praHtitc^l 
wcro  Ibr  following;:  Tlie  prcaid«ji['i  adilrnM.  Dr. 
Jnliu*  S,  Taylor:  llllnola  (ormuy,  T.  J.  liunUI; 
DeT«l'>pmenu  In  tIi«Str«ial«reoal-fleM,  Edwin Evnna; 
Uaatodoii  and  other  recualna  of  tb«  \iieta  itii><  drift 
claja,  and  their  relation  to  Ibocbnutlologr  .ind  E'^olo^y 
of  tiM  dapoalta,  Dakota  mound *,  Ancl«ni  plrtoiraphk- 
rcconli  no  tha  rocki  in  tbe  vicinity  of  tbe  Ui»ourl 
RiTer.  Experiment*  mllh  a  coppor-bend  «rp«nt,  Wil- 
liam McAdaina;  Unxinc  ulgav,  Rlac  of  (ap  in  (rref. 
Com  Inngi.  A.  0.  Scyiuour;  Sltk-cuiiurv,  .1,  E, 
Afmstroiig;  rbyioptut  jcalU  on  tbe  l«nve«  of  Nyna 
muUlHorii.  II.  Oarinaii;  Ariiflciai  prwliiciloii  and 


liropa^aUon  of  Inaeci  dlMaiu-t,  $.  A.  Forbf*;  Loca- 
tion of  aonnd  by  tli«  ear,  J.  it  Taylor:  Llf<^bl*tar7 
of  Prlonyxyttiu  rohlnlae  Fi-ck,  Paraiite*  of  Apalura 
elytoR.  Prrllininnry  siagfa  of  Papdllo  crrapboiiie*,  A. 
K.  Milndt:  tllglit'r  cryptogama,  iin.  Dr.  Griffith; 
Itiscrudloii  ill  loulngy,  U.  P.  Colion;  Zoology  In 
country  achooia,  F.  A.  lloughlou:  Introduction  of 
fiilie*  Into  new  wal«r)  by  oatonl  means.  1>.  D.  Witr; 
Euibryolosy  of  tlic  buccal  mocona  mcmbtue,  ^Tlil 
X.  Suddutb. 

—  Ai  i1i«  Mnrdi  roeetiiig  of  the  Roy»l  auAwonileai 
aiiclMy,  Dr.  Davki  Gill,  li«r  lunjeftly'a  KslrMioiser 
at  the  Cape,  atoted  that  be  bad  preinved  a  wbema 
for  tbu  InvcMlgallon  of  tlie  parallax  of  atari,  but  that 
l)iF  carrying  it  out,  in  lo  far  .u  tho  tonlbnni  heml- 
■ph«a'  woii  i?oncemed,  ileiieuded  on  Ibe  g<ni«rotliy  of 
the  lunli  cotninlaiionera  of  the  admiralty  in  pfnTld- 
Ing  him  wtlh  a  bellometcr  nececsary  for  ibc  purpoM, 
On  tbe  I3tli  of  June  he  bad  an  Interview  with  tbe 
authorities  uf  her  inajeily'a  trfAiiiry,  an<l  wat  per- 
mlltL-d  to  itnie  t>  tbe  aociely.  .-il  lis  ineelfng  on  the 
evening  of  the  aome  day,  ihnt  tliey  would  not  lie 
warning  In  the  ncccnary  gniiProaity,  It  will  I>e 
reweinbeml  thai  iheotMiperaUouot  Dr.  Elkiu.  uorlc- 
lug  witli  tbe  Inrge  hetlotraeter  of  the  Tale  college 
obaerVBlory,  \t  Ineluded  Itt  lbl>  plan. 

—  The  Rnt  Vv  Morgan  nieraorial  medal  Itat  been 
uunnled  by  itie  London  mallwnaticAl  tociety  lo  Pro- 
testor .4rlljiir  Caylry.  fur  Itl9  eont  ribntiuna  tolbe  mod- 
ern blEbi^rjil'ptibra  and  utbrrbrjucboir>fiuiIbematlCi. 
Tiie  pr<-6rniaiioii  nf  ilie  modal  will  i«li<-  pl.iee  at  the 
tuuiual  meeting  of  tlie  anelety.  In  Norember  uest. 

— The  way  of  coniiectmg  elect rfc-lighi  eireullo, 
which  [*  repreaeuteil  in  flg.  1,  baa  been  iniroduceil  by 


rtm.t. 

Dr.  nopt(Ui>on  and  Mr.  EdUoiu  Tirodynamoa,  D.D. 
an?  conneclnl  In  seriiw  to  tbe  principal  line*,  Xo.  I 
and  Xo.  S;  and  a  iblid  coiidu<.'t»r.  e^illeii  tbe  'com- 
|>enaator,'  la  intn>duced  to  iteri*e  ni  Ibe  tvi  urn  circuit. 
The  lampt  L  and  L  are  plored  between  ibe  main 
lino*  and  the  eotnpenulliig  line.  It  Is  claimed  that 
thl«  arrangrmnnt  dimlnlabei  the  wolght  of  cupper 
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DMcefarjr  In  the  wlrei  by  tlity  pof  cent;  Tint  llila 
tgan  ■>  probnbly  loo  lile^.  H  Ibe  ricclroinoUn 
fOfCD  ot  ihe  (lyRatno  Is  too  Iiigli  for  ilie  Umpa,  a  third 
wire  beiweeu  the  iwo  principal  conductors  may  be 
i»ed,  *nil  tba  lampi  InMrtod  b«twc«n  tlilx  and  tlie 
two  princlpoj  condiicton. 


riB.1. 

Fig.  Srepmeuu  an  arruisemiMit  Itirentvd  \>y  Mr. 
J.  S.  BoMtiiAn:  It  it  compoMd  of  two  ilyuaiiiQt,  con- 
nected M  aliown,  tho  two  dcvulu  of  ilio  dynaiuM 
beint;  Jotnvd  eroMwlie  by  ibo  tnnii'n.  Ii  will  be  weii 
thai  till*  arratii;;«iii(![il  jieriults  «ach  lump  to  bare  tlie 
tftino  <lltlon'.iii.'c  ot  potential  b«lireen  it*  extniultlu, 
b«Ciiiuc,  M  •ACli  litmp  In  nnarer  one  [>f  Ibc  dynnmoii,  It 
U  the  uior«  ditUnt  from  ibo  oIIiit.  I(  llic  Uiiu  w« 
considered  as  niU.  oruibercoiidiiccora  on  nii  clcetrlo 
rnilw.iy,  tlioapccd  will  be  tliv  tome  at  all  iiotnU  of 
the  line;  for  tho  ihlTi'i'nncR  of  potential*  bAtwrcn  tb« 
couducwn  will  Iw  (.'L'lislnnI:  roii*o<inffiilly.  If  i<uv«rBl 
train*  of  llio  toiiie  wvight  run  ovi)i-  Ilia  muil'  line, 
Iticy  will  not  Urnlii  to  s»  Ijy  t^oU  oibcr. 

—  AmoiiK  icceut  German  paleol*  U  one  Uiuod 
(o  D.  French  St.  t^eorge  of  I^ndon,  (or  n  novel 
form  of  pbi>nO);ntii)i.  I'lic  cut  iibnw*  a  round  photo- 
graphic plato  (I,  u|H>ii  wtiicli  a  my  of  liKlit  f»IU 
through  tli«  opening  at  r-  .V  sllilo  ov«r  (bli  opening 
!■  coBiMwtod  wliti  (be  vibrating  plate  In  llitt  moulli- 


plecr  a  In  such  a  way,  that,  with  the  vlbraciona  of  the 
plate,  the  lito  of  the  opening  U  Tarlril.  The  ronll 
ii^  UiMon  iho  photographic  dlik,  which  la  kept  En 


rotation  at  a  cnntiant  raio,  there  !*  prriduced,  after 
development,  a  dark  circle  of  varyluf;  <rl<Uh.  liiunirr 
to  reproduce  the  tonn  of  the  voice,  a  my  of  light  li 
•enl  through  thii  pbotniirnphic  Imo^o  upon  a  telnnliitn 
iranimiiiT  of  the  fp->mi  liivctilcd  by  A.  Gndiani  Bell, 
nnd  niml  In  liU  railiophoiie. 

—  The  Berlin  African  awoclatlon  dc»pniclied  aii 
exprdltlon  to  the  Koufiodiirlng  July,  of  whivli  I.ieul, 
Scbii}^  Irio  be  the  leader.  Ncwi  ho*  been  received  of 
t]ie  two  irnvelteri  (or  thti  ouriclailon.  —  Dr.  ItichonJ 
BiTdim,  and  lUe  eninneer,  I'.  lUlchinl,  —  of  tli«  data 
of  last  AiigiiRt,  Tbey  hoil  crosacd  Lake  Tsuganyika 
u'ltli  tli(>  Kelglan  aeont  at  Kareiua,  LleuL  Slonns,  to 
Qua  Mpnra,  and  Htarttd  acroM  unexplored  counliy 
for  Lake  Moeso.  The  lUuttrlrtt  ttHang  siatM  that 
Dr.  Bi>hm  is  to  B<tcci?n<]  Lieut,  fiiormt  Incomiiiaiid  at 
Karcma.  Tho  IiiUrnailoiial  African  aatoclatlon  haa 
founded  Ihirty-tuo  iilationa  In  addition  lu  I..eupa]d- 
Tlile.  Ten  of  thcic  are  on  Uie  Ntadl-Kwllee,  twenty 
on  the  Congo,  and  twoon  the  cooat.  Daring  hi*  laKt 
Joiilnny,  Staidry  aci)itlrod  a  cimaldentble  length  o( 
tlia  rivei^lMuik.  By  lueans  of  the  aieaiiiers  and  the 
Dew  roads  round  the  rapids,  tlie  journey  to  Stanley 
Pool  can  now  be  mode  tn  fourte4ui  dava.  Col.  WIii- 
ton  bu  taken  the  command  between  Vlvl  and  Stan- 
ley Pool. 

—  U.  J.  a.  Moral,  lately  docCMSd,  left  10  th« 
t>ocl^t<  de  gtiograpbie  a  auui  of  two  tlioiuaiid  fntiics, 
the  [iilerMi  of  which  Is  to  form  au  annual  prii';  for 
the  French  navi^tor  who  aball  approach  ncarvn 
141  the  north  pole  during  the  year;  or,  in  default  of  a 
auitable  receiver,  ibe  prize  may,  at  tJie  diacrellon  of 
the  society,  accumulate  for  two  yeanL  In  tbcabMnce 
of  an  arctic  navigator,  it  niay  lie  awardod  lo  the  dla- 
CQiernr  of  an  unknown  Ulund  or  country. 

— Capt.  SiirvniMi  Ua.t  delcrmlnsd  that  Iho  Itorlh- 
om  point  of  Kiiropc  l«  not  Cape  Nortli,  a*  usually 
uASiinied,  hut  n  proni>.>utory  called  Knlvskjoerudde, 
alHiut  ten  luinules  of  longitude  wot  from  Tape 
Xorlh,  and  renchltig  nuarly  a  thonianil  melrt*  In  a 
iionliorty  illrccllon  tM>yoml  tho  extremity  of  Cape 
North. 

— Three  Inijiortaiit  memoir*  on  the  geolo^  and 
];eo|;inphy  of  eutera  Europe  have  lately  aptieamd, 
Th<^  first,  by  DokudiBeS,  ireaU  of  tlio  Ulalributiou 
of  tlic  block  loam  {chemni  ziomlla)  of  Ruula,  famed 
for  Ita  rortlllly.  Another,  by  Paul  Venlukoff,  con- 
sideri  <be  distribution  of  the  Devonian  rocks  of  Hu*- 
do.  The  iliiid,  by  VllllUn,  diKU>«cs  tho  (omiacloii 
of  Ihu  valleys  of  contra!  Bnaslo.  Thnc,  accordiog 
to  the  anlhor,  arc  AtM  10  a  gntdnal  elevation  of  l]i« 
land,  whii'h  left  the  edge*  of  a  sballuw  sea  trans- 
formed into  plains,  acruat  which  brooks  made  tli«lr 
way.  culling  out  ravines  and  ciiannels,  growing  III 
iniportkiiu'c  and  volume  as  th«  trt^ot  land  ealarged, 
and  fliiiilly  becoming  rivers.  Therv  was  no  lake- 
period,  as  in  the  Bailie  region.  With  few  e:ici.'ptiunf, 
Uic  lake*  of  eontral  IluMla  are  ancient  rlvcr-bedi, 
cutoff  by  change*  In  tlie  con  r*e  of  tUa*Iieani.  BehKs 
law  is  exempli  lied  In  the  valleys  of  the  principal 
(treains,  Mbicb.  like  tlie  Volga,  Viaika,  ami  othen, 
hare  a  general  parallelism  with  tbe  meridian. 


SCIENCE. 


FRIDAT,  ArOUST  13,  1881. 


COUMENT  AND  CRITICISM. 

A  MAURKi)  fenture  of  raociit  scicnlillc  work 
is  the  tCDcktin-  to  inicmtitioual  co-ojwmiton. 
Problems  too  large  to  be  timtertakcn  hy  a  single 
InstitulioD,  or  even  by  one  natJoD.  me  lliu§ 
Bucces^rully  solv«cI.  Two  exaraples  suggest 
ifacitL-K'lve4.  The  first  of  these  U  the  Inr^'st 
piec4-  or  iuiiroDoiD[t-ii1  work  yv\  iimlerukoii. 
Sinci.-  1870  ft  cIozL-ii  olim>rvntorics  have  liccii 
sctivcly  cngagnl  in  i>rcpHriDg  a,  cstalogue  of 
about  s  hiitidrc<I  ttioiisnnd  stani  in  the  northern 
hemisphere,  r  pnrt  of  the  aky  being  luisigDed 
to  end)  obser^atonf.  The  fitttXy  expcililion 
nealls  the  Bcroiiil  example.  This  ivus  one  of 
i  dozen  expeditions  fitteil  out  by  %'nrioiis 
government*  to  secure  simultaneous  meteoro- 
logical observations  for  one  rear  at  iliffcrent 
ixrintsiritbin  Ibe  arctic  circle.  (Hber  examples 
might  Iw  odilcil,  all  teuditig  lo  show  ttiut  eo> 
o|M.Tntion  is  likely  to  yieJd  resnlts  of  luting 
valiM?.  

We  have  on  several  occasions  calto«l  altcn- 
liou  ediloriaily,  or  through  our  contributors, 
to  the  advantages  likely  to  follon-  the  organiza- 
tion of  an  iiileraalioTinl  scientiflc  aasociatiou 
proptrly  foruK-il ;  and  tlie  reaptmses  nhich  have 
oome  to  a  recent  n|>iM-nl  are  to-ilay  roferroil  lo 
tn  otir  notes.  Bt-siiles  the  inspintion  the  indi> 
vldual  merabere  wotild  gain  IVom  attcndflnco 
at  ila  sessions,  auoh  a  society  wouhl  inspire 
great  confldeuee  in  the  work  that  it  might  un- 
dertake. It  noulci  then  become  comparatively 
easy  lo  secure  pro|>cr  means  for  Investl^tiun. 
Obsen'ers,  too.  would  be  much  more  willing 
to  aid  in  a  research  in  wbirh  there  was  little 
danger  of  needlefts  duplication. 


A  coKNc^ii>Nt>KKT  eslLs  our  attention  to  the 
omlseion  of  the  Hcnr}-  Draper  meilal  in  our 
brief  list  of  honors  founded  in  this  eountrj'  for 
acieutlBc  research.  Both  this  and  i)ie  Watson 
me<(al  were  overlooked ;  as  we  were  under  the 

IIcSI.-IMt. 


Impression  (hat  the  pfts  of  Mrs.  [>rn|ier  and 
Professor  Wutsoti  were  wholly  in  aid  of.  rather 
than  as  rewards  for,  research.  This  last  le 
the  cose  in  part  with  the  Watson  fiind.  the  in* 
come  of  nbtch  b  directed  to  bo  expended  -  for 
the  promotion  of  astronomical  science.'  But 
in  niakinji  the  National  acmlemy  ofscieno.-^  his 
residuary  k-gutec.  Mr.  Wab^on  also  provided 
that  a  gold  medal  of  the  value  of  one  huixlred 
dollars,  with  a  further  j^tuily  of  one  hundred 
itollsrs,  should  be  given  "  Ooin  time  lo  time 
to  the  person  in  any  country  who  shall  ti>ake 
any  astronomical  disoovci^-,  or  proflnce  any  as- 
tronomical work,  worthy  of  rewaul.  and  con- 
tributing lo  our  wienee."  The  fliud  is  of 
recent  date,  and  no  award  of  the  medal  has  yet 
been  made :  but  a  part  of  the  expenses  of  the 
ecliiM«  expedition  to  Caroline  Jslaml  was  paid 
from  Ihe  fiind.         — 

The  fuixl  given  by  Mrs.  Draper  to  ihe  dv 
tional  academy,  to  commemorate  one  of  its 
members,  the  late  Dr.  Henry  DrH[>er,  is  also 
very  recent,  and  no  award  has  yci  been  made. 
A  gold  DWflid  of  the  value  of  Iwo  bun<tred 
dollars  is  tobcawanled,  not  oncnerthau  every 
two  years,  ■  to  any  person  in  the  I'nited  Stales 
of  America,  or  eUenhere'  (with  preftrcnoe, 
other  things  being  equal,  to  an  Auicricao), 
*  who  shall  make  un  original  investigation  in 
astronomical  pliyslcs  '  meriting  such  an  award. 
This  anani,  like  the  Lawrenc«  Smith  medal, 
can  be  given  only  for  invesUgations  made  or 
published  aince  Ihe  last  preceding  awai'd. 


One  is  tcmplci)  to  specniale  on  the  compar- 
ative value  of  funds  given  in  direct  aid  of 
scicntiQc  research,  and  of  medals  or  grattiitleo 
rewarding  snccessfitl  discovery  or  searching 
Investigation.  The  former,  tla  Ihc  endowment 
of  research,  must  surely  )>ro(luoe  Uie  more 
immediate  practical  retiulu;  whilu  Uie  latter 
signaliJte  lli«  victories  of  science,  an<l,  when 
properly  administered,  <lirvct  public  attention 
to  what  is  of  iruo  value.     Bnt  in  the  probable 


126 


SCIENCE. 


[Vol.  IV.,  So.  80,J 


exteOMOD  of  sucb  foundations  as  the  Intlor  In 
(tiU  ^iieroua  couuiry,  <]oc«  there  not  lurk  a 
])(j<iHihle  (luii^i'r,  —  a  clungi-v  Ihal  llidr  bojslowal 
will  full  into  biimis  inca|>ul>l<!  of  proper  ad- 
siiriifttrAtion ?  If  anj-  one  think  this  danger 
remote,  let  him  reflect  on  the  iU-Judgcd  aelec* 
tion  ofreclpieut^  for  honoiHry  degrees  in  mnn,v 
of  our  best  iiiiivei-^lliexund  colleges.  Let  such 
foundalious  reiniiin.  flu  now.  in  the  bnndtt  of 
tliosc  whost-  iiositioii  has  liceii  gniucd  solely 
by  resenrt-h,  mid  the  danger  vsiiisbes. 


TiiK  Mtanilartl  of  light  ndoi^Kd  by  the  l^aris 
<-lcctriciU  coiifeiviK-fi  Inst  April  i«  Ihe  amouDt 
of  light  cmilt^-d  by  a  Bqiiam  ccntlTuelre  of 
melted  surface  of  plnlinum  at  the  point  of 
BOlidiflcAtion.  It  wua  believed  thai  ndvuriliigf 
could  thuA  ho  (alien  of  tt  physical  ounxtnui 
(namely,  tbe  iiieltiDg-|>o!nt  of  pintinuin)  apoa 
irliich  i-onld  tw  Iiuhli)  nil  our  pri'scnl  diniiging 
and  niisnti.^fuctory  pliotomctiie  stnnduitU. 
The  ado)itiou  of  thi§  elniiilard  hai  been  uiucli 
criticised,  for  it  does  not  seem  to  lend  ilself 
ern^ily  to  actuiil  pholoniotrir  t''*tH.  \\>nicr 
.Sicmcn*  proiMtaes  that  a  pioi'i-  of  I'lnlinum  full 
should  be  fiiclosfd  ill  n  e.'ivily  prav  idod  n  !th  n 
conical  opening  O.l  of  a  sqii.irc  cen  Li  metre ; 
lhl§  piece  of  plutinum  to  ninki-  jwrl  of  an  eU-p- 
trical  circuit,  tlie  current  In  which  rati  lit'  so 
regulated  ibat  a  com  pari  son  with  sny  tight  can 
111'  nr.iilu  at  thi-  tnoinviit  of  fiition.  The  t#iu- 
peraturfS  of  noliditicjilion  and  fiiiiian  of  plail* 
niimdo  not  dlRer  8cn»ibly  IVam  each  other,  iiiti] 
Siemens  believes  tiat  Ihe  error  lntrodiK-<-d  by 
taking  the  temperature  of  Hiaiun  iti^tcail  of  tliat 
of  solidilleation  would  be  amall.  Tbe  umo  of  an 
electrical  current  to  iiroiltice  fusion  has  cirrtaio 
mlvnntngeH.  for  the  titnc  of  fusion  can  evi- 
deutly  iii  deferred  until  Uie  proper  moment. 
FrcliminarA'  c\|ieriniciils  have  shown  that  the 
light  emitted  IVom  an  opening  0.1  of  a  a'piara 
centimetre  in  section  by  Sieiueus's  method  is 
equivalent  to  nearly  one  an<l  a  half  Mtniidnrd 
Engli«h  candlcH. 

Alttiotigb  Mil?  Giamlard  lulopted  by  the  IViria 
confcrenei-  seems  to  be  biuted  U|i0u  the  unalter- 
able lairs  of  mntler,  it  does  not  acem  a.»  If 
it  would  ever  be  practically  adopted.     Some 


form  of  the  motleni  incandescent  electric  light,  < 
it  seems  tn  us,  wonhl  nlfoni  a  much  better 
proopecl  of  a  standard  light.  It  is  dilttcult 
to  maintain  the  sleadinesa  of  sucb  a  light 
for  photometric  i>ur|N>sea:  bat  tbis  does  not 
acem  imitossible  to  accompllAb.  It  is  evident, 
that,  if  wo  could  maintain  an  cleclrieiil  inirrent 
con»lnnt  through  a  ]>lnliniim  wire  gr  mrlion , 
lilauicnt  in  a  suitable  niciliitm.  wc  should  have 
the  means  of  icpi'oducing  the  same  amount  of  . 
heal,  and  ihorefore  light.  IVom  the  same  area. 
['n fortunately,  carbon  changes  in  resistance 
at  the  i>oint  of  incandescence ;  and  the  resist- 
anw  of  pintinnm  is  iint  invariable  under  re- 
peated beating  and  cooling  in  a.  coiniKinitive 
vucunm.  An  exhaustive  investigation  of  tbo 
peouliaritivs  of  plntinnni  or  of  iridium,  under 
IheetlVct  of  incniidesceDoe  produced  by  the  elec- 
trical curi'eiit,  would  seem  to  be  desirable  before 
tbe  Frenob  slandanl  is  aecepied  att  a  Hiiality. 


LETTER    TO  THE  EDlTUtl. 
Tornado  pieaictlona. 

Ix  an  arlklu  an  '  'Vomiula  pnullction*,'  pabliibed 
III  tliF  July  nuinbor  <•(  the  .linrWcari  mtltoralogUat 
Jiiurn'il.  n  i.ililt?  ol  K-rillcatlons  !«  (eItoo,  la  which  tlic 
Bverasi-'  cif  sHcof  situi  prciliction*  for  »avrnt)  muntlis 
li  fruui  »inelj-it\  to  iilticET'i'iglit  per  ctni. 

All  exniuiiialiuii  of  Ihe  tabic  iliom  Uial  thli  ra- 
miLrhuliIjr  liigli  jiL-reuiito^  »t  vi>riflaulcii  ■■  larnoly 
innilc  up,  nit(  ii(  Biicci>ufiii  pr«d<cMoiii  of  Uimailora, 
but  lit  tiicoi-ttful  lu'ciliclioim  of  do  tamiidoci.  Iii 
j  II  tt  ill  cat  1(11 1  -if  [Ilia  iii«tli'>rl  of  Ttrrllk'ntion.  ilir  nHtur 
My«,  "  li  re']iilrv<  ii«  much  niiil  ofivn  more  iiuily  to 
uy  ihat  11(1  toriuiduM  will  occur,  ai  lo  make  Ui« 
]ir«i]lc[ioii  Ibat  cundii.iutM  are  favorable  for  llivir 
deTelopminit."  It  this  ex|ituiaiiori  1>«  ucrpteil  u 
taiUfacloiT,  wlial  do  [)i«  verlHc-iiluiii  lignify  ? 

A  little  oontliloiatlon  will  vliow  Uini  ilii-  tt}uiolule 
valiin  of  lliMP  Hgurm  glvet  no  bula  fruta  wbirli  to 
JiiLlire  nt  tint  ma)  *iiiweM  of  the  loraailo  tirF4iclloit>. 
I'll*  ui-irra^t  of  ninirty-aix  niiil  uiiiely-eiglil  jut  cpiit 
an?  iimlnly  tuni'li«ii>'  of  ihn  imii-ionisilu  ilija.  wlih 
but  slight  moil  mentions  for  (bi-  *iicl-hm  or  failure  of 
llie  predlcllon  of  actual  lomiidoet.  An  igiior4inui  in 
loniado  sittdlps  con  [iraiUct  no  lornadoe*  (or  a  whole 
tCHfoii,  and  nbiaiii  an  avo^^[o  of  fulty  nliivty-llve  pur 
criit.  The  value  of  ilio  expert  work  mu«i,  theiefort, 
Iw  iiieaiurrd  by  tlip  i-ii-nw  whlrti  Is  olitalaeil  over 
tli«  tiiaii  who  kiiowi  iioihliig  of  tUo  subject,  TbU  la 
th(?  only  way  to  iIciiTtiiiiie  any  sIcalHcance  In  Ihe 
ineihoii  of  vsrifiualioii  above  dMcrlkad.  The  exce« 
is  but  one  or  two  pvrcput.  and  poorty  exlilblts  the 
nrv-«>il  9la^  of  progress  fn  tornado  «ludl<<».  Tlie  In- 
}nst[(.-e  wlilth  Is  done  U  to  be  touiid  In  Iba  iiioihrid  of 
verj&valioo  adopted.  In  axc«rtainliiE  tin- 1  iiIqi>  of  tor- 
nado ur  niiy  other  aj^i'lal  >lomi  prciliclloiin.  lite  cim- 
sideralioii  of  dayi  on  whidi  no  stomu  orcut.  and 
none  arc  predicted,  la  eiitlraly  baidr  the  qiiettion. 

If  the  writer  of 'Turnudopredictioiu' will  lilve  tbe 
vorlflcatloni  obtained  from  potltlve  predlcUont.  and 
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tli«  oMurrmos  ot  iMiul  taniadoQi..Uj  mMWN  ot 
«UM«M  will  b«  dIriMlty  ■ppuvDi.  Q. 


I 


THE  NATIONAL  CONFERENCE  OP 
ELECTnWlANS. 

The  i>resi(li-ut  of  l\\«  L'niUHl  Statvs,  id  pur- 
■uapce  of  n  s|ifCial  provision  ot  coDgrese,  baa 
K|ipointr<l  a  sciciitiHc  commission,  ibe  com* 
IKMltion  of  wliich  wc  gave  in  No.  l>i,  of  which 
Professor  Rowland  ia  oliairuinn,  and  wliicli  may, 
lu  Ui«  Diimc  of  Die  I'tiiU-il -8 tale*  government, 
ooodiict  a  Diilioual  confi-ivnci^of  cloctricianH  in 
PlitlaHoliiltia  In  tlic  autumn  of  18^4.  The  law 
creating  tti«  cotnminion  is  ss  follows :  "  Ttuit 
the  presideai  of  tbe  t'liU^ct  Siat«»  be,  and- 
ta  liereby,  iiuilioriKLd  to  a|>point  a  Nciciitific 
coDunixKioii  wliicti  may,  in  tlic  name  of  tbe 
Unil4K)-Slato«  government,  conduct  a  national 
confcrcnoc  of  eloctiicians  in  I'liiladc-lpliia  in 
tite  antumn  of  \H>i\  ;  tliat  aaid  commis-iiuii  may 
luvlt«  scii^ntlllc  niL-n,  natlvi?  and  fun-i^ii,  to 
]iarti<.-ipalc-  in  the  confi^rcnce.  and  may,  in 
general.  di-u-miiiK]  the  »co\tc  and  clinroctcr  of 
its  worii ;  tliat  tbe  sum  of  aevi'u  tbonMand  live 
haiidred  dollars  be  ap|iroi>riatf(l  to  mi-ct  tin; 
exjieu.-iei'  of  tin-  ('uinmixiioii  in  condiR'tiug  tbe 
confercnci;  awl  ttivovtigntionE,  and  to  mcot 
tJte  cxpcmiot  of  preparing  ivports  of  tbe  same, 
provided  thai  th«  wliolo  amount  of  the  ex- 
penses incurred  by  said  coinmisalou  atiall  not 
exceed  the  said  sniii  of  seven  tliouHan<I  Ave 
hundred  dolIar.H,  niid  tlie  ineml'crM  of  said 
commiftsioii  "ball  not  receive  any  comix-nsation 
for  ncrvici-s."  It  is  leA  to  tbe  discretion  of 
tUe  commission  lo  in\ite  foreign  scientific  men 
to  join  in  tbe  labors  of  the  coufcrenoe :  and  tlie 
United-Stales  government  does  not  dictate  in 
regKitl  to  Uh-  toi>ica  wlilch  aro  to  be  iR'stcd  in 
the  conferences,  (\irlbcr  than  to  rcipiirc  tlint  tlic 
flrtt  m<.-ciing  shall  bo  lu-lci  as  early  an  Aug.  7, 
IHM4.  Ill  tbe  letter  to  each  member  of  tbe 
oooimission,  appming  bim  of  bis  appointment. 
Secretary  FrcUnghureeD  writes,  *'  It  ia  hardly 
necesaary  to  observe  that  thin  comuisikion.  ap- 
pointed for  high  Kienlfflo  piir[)otie»,  will  not 
|»n»ll  itn  inllncnccs  to  l>c  exerted  in  tichalf 
of  any  )>cr»on  or  compiuir.  manufacturers  of 
electrical  apparatus  or  machiues." 


Tbe  Kiiaon  i'Hn  of  this  commission  ia  tlte 
conJuDclioD  of  the  electrical  exposition  in 
Philadelphia  with  the  meeting  of  the  AmiMciin 
aawnation  of  science  In  the  same  plaos  and 
tli«  meeting  of  the  Brltisb  acnocintioii  in  Mon- 
treal. It  la  hoped  (bat  a  numlK-r  of  foreign 
sdentlllc  men  may  bo  induced  to  deliberate 
with  the  Amcric«ii  commis«iou  iijfon  nioiv  or 
less  interitationnl  electrical  (tueationi).  It  in 
thought  by  some  that  there  is  hardly  m-ed 
of  anotlier  conference  of  elecUiciaiia.  Tlie 
I'fviicb  eonrcrciwe  hat  lately  atljoumed.  Lord 
Rajlelgh  liaa  made  an  exhaustive  determiimlton 
of  the  olim.  A  standard  of  light  ban  been 
adopted  which  is  tbe  Iwst  that  prf^cnl  cxiK-ri- 
euoo  indicates.  The  meteorologicvl  dircctioos 
of  eleotrical  aclenoc  need  lime,  and  not  confer- 
ences, for  tbeii' itcvelopment ;  and  the  prutec- 
tioii  of  international  cables  and  international 
tctegivpbic  roUitions  was  fully  coiisidi^red  lu  the 
French  conference.  In  answer  to  thiit  view. 
it  must  be  pointed  out  that  tbe  mere  aMCinblage 
of  those  most  iutercHteil  »nd  prncllsert  in  any 
departmoDt  of  science  is  necessarj'  in  tlie 
))rc»ent  state  of  scientific  researdt.  Tlicre  are 
no  '  gentle  hermits '  tii  the  siibjeot  of  elec- 
tricity ;  and  no  one  can  hope  to  admnco  tlie 
subject  by  working  In  a  i-emotc  lighlhotise  or 
on  a  detiert  Island.  Tlicre  may  be  Victor 
Hugos  In  ]ioctry  and  llclion,  but  not  In  elec- 
tricily. 

It  ts  pomble  that  Aioerioau  science  may 
eulighten  foreign  sdenoe,  even  on  sucb  trite 
subjects  as  the  ohm  aixl  the  Mandard  of  light. 
Thei-c  is,  moreover,  the  adoption  of  the  elec- 
iiic  light  by  Ilic  Amoricaii  ligbtbouses,  and  a 
rv|M>rt  njiou  Ibc  iiBca  of  electricity  iti  connec- 
tion with  torpedo  warfare, — a  subject,  wUcii 
il  is  considered  that  torpedoes  oonatltiile  our 
]irii)cipal  means  of  harbor  dcftnce,  of  espadsl 
interest  in  Uie  coming  ))reaid«ntial  ctectioa. 
The  iiuaginatiui)  needs  only  a  slight  stimulation 
tu  i>ercwivc  that  the  government  can  reasonably 
expect  na  great  a  return  for  Ihe  sum  of  seven 
thousand  five  biindred  dollars  lurestcd  in  an 
electrical  coolVrence,  as  it  can  bofte  to  have 
tmta  the  same  sum  expended  in  imtirDviug 
the  harbor  of  Podiink. 
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THE  HARVARD  PUYSWLOGfCAL 
LA  BORA  TOR  Y, 

TuK  pliysiologk-nl  Inbomtory  ot  Ibc  medical 
school  of  Hnnanl  univcreity  prcseiitH  flonac 
peCulUrities  of  nrrangcmeDt  ami  nppoiiilioi-iiU 
which  Been  worlhy  of  n  brief  deecriptioii.  Tko 
rooms  occupied  for  tliia  purpose  iuciude  nboat 
ont-fourUi  of  the  available  apace  of  Uic  ecconil 
flour  ill  the  new  biifldliig  of  the  school  at  Iho 
tonier  of  Bovlslon  and  Exeter  Streets  iu 
Bo^iton.  The  di«|io«itioii  of  tliese  roocns  1^ 
fthowii  In  Uio  nccompanyiii^  ])laiis  (I^rh,  1 
sikISJ.    Tbu  lai^  lecture-room,  it  will  lie 


( WP),  to  which  ilie  overflow  from  any  appa- 
ratus may  be  condnclcil.  Tliia  pipe  nina  into 
a.  small  o\ivn  sink  lying  Iwlow  ihnt  ]>oiliou  of 
the  table,  and  having  «Isu  its  own  wat<-r-i>iipp1y. 
Near  the  middle  of  the  Inlitc  are  the  binding- 
posta  of  a  pair  of  electric  wires  (£)  coming: 
from  tiie  general  laboratorj'.  ntid  close  to  those 
is  tbe  air-pipe  {A)  from  the  respiration  appnni- 
Ins,  to  lie  presently  describcil.  The  cooisc  of 
the  wires  and  pipe  beneath  the  floor  is  shown 
by  u  doited  line  in  the  plan.    At  the  same  ead 


Fia.  t.  — Bamnur.  i-lam  or  uddutoiit  .um  ucmaB- 

L'tUring  ta  plant  of  latmmUiTy.  ^ BC,  1»it»rT.rli«»i  (^llprj-);   SL.  bU>i- 
CT.  eliiinilonl  utilal    IIA.  Jljtrail.iu  aj'piiiniui;    Ilk.  .IkIi.    /".   chul  uf 

k^niuliluii;   /.  latlic;    XT.  I'.-c^urv'iiiMr-;    .VC,  nivnt-tiitTFr :   MT.  noreurf 
ltU()  Oil  opcinlinn  Iniiriirip.ui.  -   /'■  |.. .iff..,i.. .  ...-     /-v.  jh^bJuJihii  ■iijrDjri;.!! ^  I.;  nfrl/rmlui ;  HA.  rui'lrnllnn  »i.piir»tii.;  A.I, 

tm*i  Va  mill* Itlnv  i>|ii.ir,>>it..    I  ,<.  i.-iiilLiLUrik-  -liatt^    U'B.  vorli-ticliFb.    IIT.  m-itliiKUlilF.    l.itPirr-rvo<n.  —A.  aii-blaii; 
A blukburdi i  S.  tivslitf liy  i  ff,  itui  fr,  pnuuumili;  iruu(1):  IV.-nur;  IVP,  mMf.plpv. 


•ccn,  baa  also  an  ant«-rooin  leo^lhig  to  the 
chemical  laboratoriea.  wblcli  occupy  the  re- 
Dududerof  the  floor,  the  lecturer  of  l>otli  de< 
partmcnts  being  given  in  thin  room.  It  may 
be  mculioni'd  bcrc  thai  the  «lorie»  of  the  build- 
ing are  in  general  cpiite  high,  permitting  the 
freiiiK'tit  nsc  of  nieManiiic*  with  grciU  tcouomy 
of  space. 

latholodurc-roum  it#elf  the  table  is  the  most 
interesting  fcalnrc.  When  ready  for  Ti&e,  It  Is 
meaty  n  pluiii  hlaclc  wnhiiit  tabic,  with  a  thick 
top  about  .')  metres  long,  !JU  centimetres  wide, 
and  8ti  ccDtimelrcs  nbovc  the  fioor.  On  tbla  an: 
trM^r aoti ga»  coclts  ( IF,  (7).  and  a  wastc^pipo 


of  the  tnhlc  is  a  nwv.ible  cover  over  a  large 
pnctimntic  trough.  Here,  a»  ciwwlicrc  on  the 
table,  the  naler-snpply  i*  from  u  tnnlt  at  the  top 
of  the  biiililiDg,  lo  that  the  pn-ssiirc  is  constant. 
As  the  pipe*  arc  indciiendenl,  the  necessary 
conditions  of  the  water-supply  for  hydraulic 
experiments  are  satisfied.  The  middle  half  of 
the  table  presents  more  novel  fenturcs.  Ii  is 
movable,  running  on  wheels,  and  exists  in  dn- 
pllcate,  each  of  the  two  departments  using  tho 
iecliire-i'ooin  being  tlius  piovlded  for.  This 
Section  c--'>n  lie  run  olf  Into  the  laboratory,  and 
then:  lomled  witli  any  appnratnit  or  matcrinl 
n-(inir«d  for  the  lecture.     It  is  titus  possible  to 
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prepare  a  difllctill  exix-rimcnt  much  more  rcniJ- 
Hy  am)  com|>lcti>ly.  or  to  leave  complluttal 
npparuiuB  »tl  up  for  some  Icnglb  of  lime.  The 
sectiuii  liiu  niao  n  sel  oT  ilrnwcrs  containing 
lucU  u|>cratiDg  in^lmmcnU.  gl&>s«raix<,  towels, 
etc..  wan  coiuUiilly  required  in  tbe  demon- 
Mrations,  n  ehelT  below  cnrrying  gaarl-baths, 
latDp»,  aiKl  tUe  like.  In  the  plnn  the  movable 
tatili;  (LT)  stands  iu  the  laboratory,  as  wlien 
vraiiing  for  Its  lecture- load.  Buliim!  Ibe  table 
in  the  tecture-rooai  are  lliit-e  slidiiiij  blaolt- 
boards  (S),  280  ceutiuiettvn  Ioh^  und  t^u 
ceniinielrca  wide,  wbidi  run  up  mid  down  in 
tronl  o(  a  sainll  hood  (//),  cotnmuniuiting 
•bo  witli  th«  .iitjoining  dictnicsl  lahorntorjr. 
In  t)ii«  wiiy  iinplrn^nnt  smells  or  uuxions 
gnsM  art  easily  avoided;  and  nppsrnlim 
nu^'  Ite  Mt  up  while  the  lecture  is  going 
on.  .\long  Ibe  upper  edge  of  each  black- 
board ia  n  small  brass  rod.  which  lias  been 
rOHiw)  convenient  for  Bus|>entling  (tiiigrituis 
■ml  tables.  Below  are  cupboards  for  (Vir- 
Ihi'rlectnre-BtipiiIIes,  four  electric  bells  be- 
ing placed  at  the  side  to  aummon  various 
persous  wlio.M!  help  may  be  reiiiiirc<l  dur- 
ing the  lecture.  The  iratx  hIojic  upwanl 
Willi  a  gradunlly  incrr.-iiing  pitch  (in  ae- 
COnlaiice  with  the  riiU-  ofconstniclion  given 
by  I.AobGi),  so  that  each  i>ersou  in  the  undi- 
encc  has  an  equally  good  op|>ortiinily  of 
SMing  over  the  heads  of  tliost-  in  fi^out  nf 
him.'  AboTc  the  seats  la  a  broad  plntrunn 
or  gallerj-  leading  to  Uiti  cutraiicen  for  mii- 
dents,  and  corresjionitiiig  to  Iho  mezximine 
of  the  Uoor.  At  the  back  of  this  gallery- 
the  windows  are  provided  with  shelves  for 
audi  mlcroacopicnl  dcmouHt  rations  as  the 
lecturcit  require.  Itic  room  is  lighted  al- 
inoM  entirely  f^om  windows  in  ttie  eastern 
aind  aoalbem  gallery ;  but,  as  the  lectures 
for  which  the  room  was  plaimed  are  usually 
dolirerecl  in  the  morning,  no  dtOtcully  has 
arisen.  A  large  ehaiulelier  Iw.t  betn  r-mni! 
snfflcient  for  the  later  houis  of  tht-  winter 
aAernooiis  and  in  the  evening.  A  liwuii  of 
light  may  be  brought  into  the  fei-lutn-room  by 
plsdng  a  helioAlat  on  the  Kbdf  {llS)  of  the 
proper  windon-  In  the  noulhern  wall  of  the 
bolldiug.  and  IhiH  rny  ojin  also  be  carried  into 
tlte  laboralorA-.  Al  present  no  arrangements 
hftve  been  made  to  darken  the  leclui-e-room 
for  lantcro  demonstrations:  but  this  can  be 
easily  done,  sboold  it  become  deairable. 

A  small  aatv-room  at  tbe  side  opens  both  Into 
the  main  hall  and  tlie  general  laboratory.  The 
[alter  is  a  large  room  (10.8  by  9.ii  BDCtrea)  and 

•  BwCiRBak:  V>twrilnpbir(lulQc1ioli<pi1nUibonlorlu(D 
•n  da*  Ualf inicu  Lrifuiy,    Iflt. 


of  Ibo  full  height  (6.25  metres)  of  tbc  sU>r>-. 
lyiglit  is  furnished  by  three  large  windows  in 
the  eastern  wall,  and  by  the  five  windoirs  of 
the  gallery  at  tiie  northern  end  (see  flg,  i). 
As  the  partition -wall  which  shuts  olT  the  small 
rooms  is  partly  of  glass,  the  light-snpply  is 
ample.  A  general  view  of  thia  room  and  of 
the  gallery,  taken  from  a  point  near  the  door 
of  the  weighing- room,  is  given  In  flg.  3.  Tbe 
arrangement  of  llie  worhlng-tablea  ( WT)  ia 
evident  Ttova  the  plan.  Tho«e  ntung  the  wnlU 
are  lirmly  Bsed  iu  position,  as  ta  al»o  the  mid- 
die  table  adjoining  tbe  intemipter-caso  (/C) : 
the  other  workiog-tables  can  b«  moved  as  ny 
quired.    Two  clicmical  tables  {CT).  with  tlie 


neoeemy  abclvea  and  chemicals,  bowls,  and 
fllter-pantps,  fUrnish  places  for  ^lo  abc  to 
eight  stndenta  In  the  practical  conrscs  or  for 
special  work.  Tbe  worliing-tables  mljoining 
the  kynographion  (An)  and  ioterriipter>case 
(/C)  can  be  exten<Ied  to  tbe  long  table  below 
tbe  windows  by  a  l>oard,  which  is  booked  into 
jwailion  as  needed.  In  this  way  tt  is  [XMsible 
for  two  persons  to  operate  in  the  most  favora- 
ble light  and  position.  The  coses  lioUIlog  tbe 
operating  instruments  {01)  will  be  seen  to  be 
ver}'  coDveniently  placed  against  tbe  wall  near 
the  operadng-table :  at  the  aide  are  ahelves 
containing  the  ether,  morphia,  curare,  cto.. 
likely  to  be  required. 
Tlw  ventilation  of  this  room,  like  that  of  titt 
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balMfng  tn  general,  Irt  proridcd  for  by  larac 
shafU  Id  the  trnll.  wliich,  hoircvfr,  for  Uic  sn^c 
of  simplidir,  nre  not  fiilly  indientcc]  in  tlif 
plnti.  Tlitrt  arc  wmilar  ohnns  for  warming  the 
room*  <rith  hcntc<l  nir.  There  nro  ttlao  iium«r- 
0U»  stcnm-r.'utintors  for  the  coldest  weather. 
Besides  tho  wnsle-|iipes  belonging  to  the  BJoks 
nnd  trawls,  shown  in  the  plno,  there  are  many 
extra  waste-pipes  wilh  alop-cocks,  lo  which,  by 
inean<)  of  hose,  water  inav  he  carried  o(l'  from 


of  place  here.  It  i»  intended  lo  serve  [primarily ' 
as  a  laboratoiy  of  researeb,  and  secontlurily  as 
nn  adjunct  to  the  lectures  on  physiology  in 
the  preparation  of  eiiitJible  apparatus  and  ex- 
periments. Courses  in  '  praclical  physiology  ' 
are  also  given  in  the  laboratory-  lo  tho  obu  < 
in  seciiona  of  a  convenient  size,  but  no  In- 
Biniction  in  •  biolog\" '  U  contemplated.  All 
bifltologieal  work  proper  is  carried  on  in  n 
special  department  in  unothiT  part  of  the  build- 


Vi*.  1.  —  Ivnuos  or  ••■■■iul  LinoiiATgnT. 


toy  MppontUS  wMeh  0<U  posaibly  be  set  np  In 
ftny  or  tlM  noaif .  The  tuik  In  tlif  uorih-we.4t- 
cm  corner  of  the  Uboratory  and  tbe  adjnoent 
basin  (fin)  have  both  hot  and  cold  water. 
With  one  exception,  tJic  water-supply  comes 
directly  from  the  onlinnry  city  pijXMt.  Thw 
exception  is  the  chemical  tabli>  B^rnintt  the 
southern  wall,  which  has  an  indopcndcnl  snp> 
ply  fkim  the  tank  already  mentioned,  and  there- 
fore usefbl  for  liydraulic  ex[ierimenl«. 

To  avoid  any  misapprehension,  a  word  as  to 
tbe  jmrpomi  of  tlila  lalwratory  may  not  be  ont 


li^.     It  seems   desirable  to  monilon    thMQ 
things  more  paiticularly .  leal  any  one  ahoqld 
miss  those  features  which  are  prominent  laj 
some  American  laboratories  of  recent  date. 

Tilt-  wntre  nf  the  room  is  occupied  by  a 
large  double  cjiae  (GC),  with  glass  door«  on 
both  sides,  int<-nd<.il  to  hold  such  pieces  of 
upparatiis  as  arc  used  in  lalwratory-work.  An- 
other  gloss  case  at  the  side  of  (he  room  to  the 
west  serves  the  same  porposc.  while  that  in 
the  little  ante-room  eontaios  niieh  siwcial  ap- 
paratus and  preparations  as  are  used  regularly 


Auouw  IS,  1884.] 


SCIENCE. 


131 


io  the  l^clurvs.  AloDgside  tbe  latter  is  a  port- 
folio ewe  (PC)  for  Uie 'ItAgraus aod drairfngs 
requires)  in  tbe  eami.'  ut^urses.     Xenr  tlic  Inrvc 

^oue  in  tlie  laboratory'  is  ibe  structun-  riimiliii^y 
inown  as  tti«  'lovrer.'  tint  cuUvd  ibv  inter- 
nipter-cn»«  (IC)  in  tJiv  plnn,  nbiC'li  ban  been 
found  to  be  n  grciil  coineiii^-ncc.  A  vitw  of 
Uie  upper  purtioii  of  tbe  toworiHgirenin  fig.  4. 
tb«  lu«i;r  (Wit  being  merely  »  large  eloset  for 
wire  and  utber  siip|>lics.  Its  purpose  ia  to  bold 
variouM  pieces  of  nppnrntus  for  inten-upliug  or 
re^nlatiiigthe  galvanic 
current.  Ae  a  rule, 
■II  the  ball«rie6  made 
UBC  ofin  the  laboratory 
are  set  up  lu  rvquiivd 
ill  ibf  )>altery-cl(JHi-t  in 
the  (inllcrj',  un<t  c<on- 
necie<I  witii  nireK  run- 
ning: In  tbe  tower, 
wbeniv  the  current  is 
eon<lucli.-4l  to  tbe  uppa- 
rnius,  or  to  irires  run- 
ning into  tbe  lOoms 
where  eleelricity  may 
be  nee«le<l.  a^  well  us 
to   the   lecture-  -  table. 

LThe general  rcbitlun  uf 

^tlic  Wlrp8  to  llic  bal- 
terj'  •  room  itml  ihe 
tower  19  sbuirn  in  Ibc 
plan  of  the  gallery  (Bg. 
3).  A  special  Un(>  of 
very  lait{e  (copper  wires 

.is  aUu   filionu.  nliic-h 
fs  dirtetly.  witbuut 

Tft  break,  to  tlie  remoter 
work-rooin».  Tlii#  line 
ba«  b«en  fontul  neccs- 
swj-  forthe  Imltery  re- 
i]nire<l  to  work  a  liirge 
UuhmkorfT  eoil  at  that 

tdtetance.      The   pres- 
nt  system  of  wires  has 

'Ven  plaiine<l  chiefly  to 
meet  tbe  demands    of 

^finlinury  work,  but  is  capable  of  niidi  cxten- 
ion  SH  may  be  reijinrcil.  OutHifto  the  tower 
hoii^M  iho  MWDds  peDchilnm  (&'/*).  which  is 
Imnvy  enough  to  swing  for  almnt  half  nn  hour. 
It  can  be  pnt  in  any  circuit,  and  thus  give 
very  exact  time  or  ivgubr  interruption  iu  any 
rw>m  of  the  deparlmeiil.  In  tbe  tower  itt^elf 
tlie  only  pieces  of  apparatus  considered  per- 
manencies are  those  seen  in  6g.  4,  —  a  clock 
and  a  new  InterTnj>ter,  recently  imported  from 
Leipzig.  The  latter  rather  cotnplicatvd  in- 
Btnioeat  seen  on  tbe  left  of  the   lliture   has 
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valuable  features;  the  platinum  contacts  be- 
ing uiuler  alcohol  or  )ietroleum.  and  soaiTBDged 
that  either  the  dosing  or  openintt  Induced  car- 
n-nt  may  be  short-circuited.  The  rapi<li1y  of 
the  shocks  can  be  considerably  varies)  wilhin  tbe 
limits  of  thirty  in  one  second,  and  one  in  thirty 
seconds.  This  apparatus  was  constmcteil  by 
Baltzar.  In  principle  it  is  the  same  as  that 
deseribed  bj'  Bobr,  in  bis  article,  •■  Leber  den 
einlluss  der  tetnnisii^-ndeu  irribamcntc  auf  form 
und  grtisse  tier  tetunus  curve  "  {Arck.  tinat.  r. 
phy»iol.,phgai<A.  abth., 
mai,  p.  23.3).  Many 
eluinges  have,  how- 
ever, been  miide  in  tbe 
details  before  tbe  pres- 
ent form  was  amvc<l 
at.  In  tliis  a  mi-ial- 
lic  cylinder  tunted  by 
clock-work  carric*  two 
sets  of  pef^  (like  the 
pinsiu  a  musical  box), 
which  strike  agaimt 
levers,  and  thus  break 
contacts  In  tbe  trough 
below.  Tbe  plus  of 
cock  serien  are  ho  set 
that  Uio  cwiitaet  Is 
broken  in  one  lover  a 
little  sooner  than  in 
the  other,  and  cnnse- 
({ueully  is  still  broken 
iu  ibe  latter  wben  the 
former  closes.  Iu  this 
way  B  simple  change  of 
the  wires  from  tbe  in- 
duction apparatus  per- 
mits the  Khort-circult- 
ing  of  the  opening  or 
the  closing  induction 
slioek  at  pleasure.  By 
an  ingenious  arrange- 
ment a  cog-wheel  can 
be  abined  so  as  to  ^vc 
the  cylinder  a  very 
slow  or  a  rapid  motioD, 
as  dcsireit :  die  series  of  pegs  tliua  do  double 
work,  and  pennit  the  great  noge  of  intcr- 
niptioDS  id  ready  mentioned. 

'llie  clock,  seen  on  the  rigid  of  tlic  figure, 
has  a  revolving  i>cndulum,  and  asel  of  toothed 
wheels,  which  interrupt  tbe  electric  carrent  at 
tntert-als  of  one,  two,  three,  four,  five,  ten, 
fifteen,  twenty,  thirty,  or  sixty  seconds.  The 
duralaoQ  of  the  interruptions  may  b«  any  thing 
less  than  four  seconds.  By  using  a  relay  tlieie 
ma\'  be  changed  Into  closures  of  correspond* 
ing  ler^th  and  lDter^-at.     This  clock  was  con- 
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structed  bj-  Ztu!ha,ri»e  or  iMitxlg,  and  hm  been 
(Jesoribed  bv  Dr.  BuwdiiWi  in  hU  coniniUDiou- 
tion.  "  I'ebcr  die  ligciitLliinliclikt'itcii  (btr  rcU- 
barkeit,  wclchK  dit  mtiKkciraAcrn  (\vn  herxvns 
Migeii"  (Ber.  mch§. 'jtiettack.  mim.  Leipiig, 
xsiii.  Ift71,  fi.i«). 

Besidps  llii-   more  ontinnry  rorms  or  iDtcr- 
ni|iti'r  in  common  use,  the 
Inborntory  posscascs  sexernl 
liomc-inadc  ones,  nhiehhave 
proved  usenil,  and  nro  set 
up  in  tlio  uilerniptt^r-cn^  lui 
required.     Ooe  is  merely  ii 
simplified  Beinsleln*.'*  acous- 
tic interrupter.  In  whidi  n 
steel  bur  ol'  vnrinbl«  length 
(determined    by   it    sliding 
clamp)  la  kept  Kwinging  by 
II  tenipiti'iiry  in.ig* 
net  nliove,  ivliik-  ■ 
plntinum   point 
mukett  and  brcnks 
in   0    cup  or  roer- 
eury   belo»p.     An- 
other very  simple 
and      inexpensive 
form.RbicliiaoaDi- 
ly  mode,  and  prob- 
ably admits  or  more 
general   applica- 
tion, (consists  or  a 
Btecl  roil  swinging 
on  a  Icnife-eilge  at 
onv  end,  while  llic 
other  is  attnchcd  to 
a  long  spiral  spring 
fixed  above.     The 
gwing  is  deter- 
lained  by  the  ten- 
sion or  the  spring, 
and  llie  ]iosition  ol" 
variable  vreighUon 
the  liiir.     Thi-t  ar- 
rungeniciil    lin< 
proved    uscriil    for 
slow  intcrrnptions, 
ono  to  thrco  in   a 
second,  the    appa- 
ratus   before  men- 
tioned permitting  four  to  ninety  In  the  aeoond. 

Against  the  wall,  abo>-e  the  end  of  the  chem- 
ical table  on  the  southern  side  of  tlie  room.  \» 
the  respiration  apparatus  {ft A).  whoM  eon- 
GtTucUoD  b  made  dearer  by  the  adjoining 
sketch  (tig.  6) .  It  is  merely  n  water-licllon«  of 
the  ordinary  form,  receiving  iu  watcr-sapply 
by  the  upper  pipe  at  tlic  right,  from  the  con- 
slant- j>reaau  re  tank  at  the  top  of  the  building. 


FlO.  6.  —  tiRtplBJtITOS  irPilUTtl. 
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The  water  enters  tlic  upper  oyltudcr  {J) ,  and 
passea  down  through  ilic  pl|>c4  marked  A',  into 
the  air-chamber  in  the  biui(.-meni  two  stories  be- 
low, the  compressed  air  uoniing  up  to  the  labo- 
ratory by  the  pipe  L.  If  th<?  water  enter  the 
bellows  by  the  lower  stop- cuck  (C).a  steady 
blast  of  air  is  obtained,  whieh  may  work  a  blast- 
lamp  at  /'.  or,  by  a  pro|icr  clou* 
ing  of  Ihe  alop-cock«.  be  car- 
ried to  (lie  glae4-1>lowing  tabic 
(B/.),  l'J.5  metres  away  ;  agna- 
pipe  (N')  being  laid  for  this  pur- 
Jiose  along  the  wall,  and  under 
the  edge  of  the  long  workiag- 
table.  By  a  different  closure  of 
the  Btop-cocks,  the  air-stream  la 
directiHl  to  Uie  lecture-room 
through  the  pipe  .V,  reaching 
the  table  at  A.  Itublier  hose 
attached  to  a  »loi>-eock  Itelow 
the  long  wall-table  jwrmits  the 
use  of  the  same  blast  of  air  on 
any  of  the  other  working- lablca 
of  the  room.  If  tbeup|icr  stop- 
ock  (B)  be  opened,  and  the 
IciwiT  one  (C)  be  closed,  the 
wiili-r  jiasses  ihiongh  a  small 
motor  (A)  before  eoteriug  the 
bellows:  tliiis  doing  dunble 
work,  liral  in  falling  from  the 
tank  to  the  motor,  and  then  ta 
falling  further  to  tlio 
JXfi  basement.  The  mo- 
»>^  tor  gives  motion  to 
the  cone  below,  luid 
a  small  stop-oock  in 
the  axis  at  U  regu- 
larly breaks  the 
othcrwl^ie  constant 
sln-amof  air.  which. 
opening  Ibo  sto[>- 
cock  //,  and  closing 
that  at  G.  [KTmils 
free  pasaage  to 
this  portion  of  the 
apparatus.  A  slot- 
ted cap  (/)  regu- 
lates the  amount  of 
air  delivered,  while 
the  rapidity  of  the  intemiptious  can  be  nicely 
adjusted  by  the  amount  of  water  flowing  through 
tlie  motor,  and  by  the  aize  of  the  wheel  tiaed 
on  the  cone.  Another  combination  of  high 
pressarc  and  slow  moveaient  can  Im?  o)>taineil 
by  so  adjusting  the  atop-cocks  B  and  C  that 
more  or  less  water  enters  the  bellows  without 
passing  through  the  motor.  The  large  wheel 
and  the  cone  are  on  sliding  boants,  so  that 
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"llw  tensiou  of  iho  belts  nuiy  be  readily  rogu- 

lutcd.    Tills  form  of  stoi>-cock  was  arrnuged 

aoiD«  rmrs  ago  by  Dr.  Boirdltcb.  1o  be  run 

bby  tbc  cloek-work  of  lh«  kynK^rapblon,  and 

\ti»  beeu  <)eftcr{bed  by  hliii  In  the  Journal  of 

fAy^oiogy  (ii.  n,  p.  '2ir>).    ThiK  iiiUTniptcd 

blnM  of  air  Im   cjirripcl    lij-  llio  pipn  nlmulv 

tnentloncd  to  noy  tabic  vlicn-  it  I*  rniuirwl. 

^Tb»  o^-su-m  •KM  planned  for  llio  ]>refleQt  needs 

>f  liilNtrauprT-work.  but  could  be  readily  cx- 

tli.'Dd<»l  t'von  to  otiicr  worlt-rooms.     It  hns  lhii« 

fur    proved    quite    satisfnotorv,    and    rendilv 

Kda|>tnl)le  to  the  artJflclal  respiration  of  dogs, 

.cols,  or  rabbits. 

A<|joiniDg    the    respiration    ap|>arattis.   the 
cetcb  ahons  it  flller-]inmii  ( 0)  and  ita  simple 
aerciini--gauge  { T] .  wbicli  can  be  attaclicd  to 
die  same  system  of  piping,  and  iiM-d  at  ii  dis- 
tnoe.     This  is  done  by  cuiini-oiirig  tlic  nibbur 
iibe  Q  with  llie  piiio  P.     Althongb  the  »ys- 
em  was  not  originally  planned  for  use  with 
Begative  afr-pressiirtrs  (llic  revolving  stop-cocic 
Dot  Ix-ing  i|iiilc  light  ptiough  for  such  a  pnr- 
s),  il  is  very  raf^y  lo  produce  u  negative 
sure  of  two  hundred  niid  forty  milliinelies 
(mrrcury)  on  the  table  in  the  lecture-room,  or 
bn  the  more  I'emote  working- table  a  of  the  geti> 
Bml  hiboralory. 
At  tlie  other  cod  of  the  room  is  n  »maU 
^mercury- ta)>l«  (MT).    This  is  merely  an  onli- 
^nary  table,  with  a   rni«ed   cilgc,  rmule  tight 
thoroughly  varnmbed.     A  little  shelf  at 
>ne  corner  liolds  a  Iwltle  to  catch  the  refuse 
aercur;r  ilirectvd  to  a  hole  Id  this  corner  by 
suitable  shoriening  of  the   legs.      A   firm 
Ihelf  on   the   pilaster  near  by  holds  a  aroall 
ueal-ciitter  {MC).  and  a  pri'ss  for  extrael- 
Ing  meat-juice   and    the    like.     At    the   other 
lide  of  the    mercury -tatiltf   slaniU   tin*    large 
fligeation  apparatus  (DA),  or  <-onstant   lein- 
j)eratiire  box.     Thi*  eonsists  of  two  cylindrical 
boxes  of  aheel-copitcr  ofditrercnl  sizes,  Joineil 
by  u  rim  at  the  tO)),  and  renting  on  leg«  made 
of  Iron  roil*.     The  inner  Iws  Iiilb  a  diameter  of 
(brty  oenLiinetres  and  a  depth  of  Iweuiy-nine 
ntlmetres,  the  corresponding  dimensions  of 
nler  casing  t)eing  flfty-cighl   nnd  ihirty- 
contimctres  respectively.     The  rim  has 
ro  holes  for  corks  carrying  s  thermometer 
"  a  glass  tube  of  the  regulator.     At  the  side 
a  atop-eock  for  removing  the  water  which 
Ills  the  space  between  tlie  two  shells.     Tbc 
Inoer  box  Is  the  air-chamber,  and  has  a  double- 
railed  cover  ])ackeil  with  charcoal.     An  extra 
Dver  has  alj»o  been  nin'lOt  n  thick  wooden  rim 
irniiig  two  platea  of  xlaui.  with  an  nir-space 
etwe«u.  Ko  that  any  change*  going  on  in  the 
liamber  k«[>t  at  a  constant  temjMraturv  may 


be  followed  without  removing  the  cover.  The 
apparatus  stands  thirty  centimetres  alwve  tli« 
Boor,  and,  being  covered  with  a  layer  of  as- 
bestoa  packing  two  centimetres  thick,  it  parts 
with  \\x  heal  so  slowly  that  a  single  Bunscn 
btu-ner  siilllocs  to  ket'p  it  at  a  tem|*erBture  of 
60°  C-  nic  size  of  llami-  is  deleriulniil  by  a 
glyc«rii>C  regulator.  A  Irn^e  gluM  tulie  aos- 
pende<l  in  the  water  contains  Uk  gly(.-erine, 
which  also  lilU  a  rubber  inho  communicating 
on  a  shelf  above  with  the  regulator,  and  imdiiig 
in  a  small  Ainnei.  The  glycerine,  on  the  water 
warms,  expands,  and  rises  into  the  funnel, 
until,  at  the  desired  letnperature.  a  slu|»-eock 
is  closed.  Afler  this  any  flirther  expansion 
forces  a  rubber  membrane  against  the  end  of 
the  ga3-pi|)e  above,  and  sliuta  olT  the  main  gas- 
aupply  to  tlic  Ilatnc.  leaving  onl,v  a  small  amount 
regulated  ))y  another  ato]>>cock,  the  '  |>in-hoIe ' 
of  tlio  onlinary  mercury  regulators.  The  con- 
traction of  the  glycerine,  on  cooling,  draws  the 
membrane  down  ag.iin.  antl  iIiuk  incroiises  the 
gas-supply.  This  regulator  hn«  tx-i-n  found 
very  tnislworlhy ;  nnd  the  lempcralnre  of  tlie 
air-ehamber  has  remniued  quite  constant  for 
weeks  at  a  time,  with  only  a  rerr  small  flame. 
Only  temiwratures  from  ."1^°  to  CO"  C.  Itave  Iwen 
tested,  but  for  these  the  variation  has  not 
exceeded  half  a  degree  C.  As  the  volume 
of  water  to  be  henleil  i*  hirge,  about  sixli  -lour 
litres,  considerable  time  is  required  lo  raise  the 
temperature  suHlcicnlly ;  and  this  is  tlie  only 
practical  objection  to  the  apparatus.  This  is, 
of  course,  compensated  for  by  the  sixe  of  tho 
air-chaml>er.  rather  over  thirty-six  litres.  For 
experiments  calling  for  speed,  there  is  a  small 
digestion  njtparatus  at  the  table  near  the  lecture- 
room.  This  is  merely  a  water-bath,  with  an 
onlinary  mercun,'  regulator,  and  a  water-supply 
from  a  Mariuttc's  flask  on  the  shelf  at  the 
back.  For  lecture  deinonstratlooa  of  arl4fleial 
dlgeation.  the  laboratory  baa  another  piece 
of  movable  apjiaratus  of  convenient  size  and 
aome  elegiince. 

Adjoining  the  glass  case  on  the  wetilern  wall 
is  the  varnishing  apparatus  {  VA).  This  Is 
a  8im])lo  tin  trough,  slightly  tipped  at  one  oikI, 
where  a  rubber  pi|>e  runs  to  a  siipplv-lxrttle, 
whose  jwsition  on  the  shelves  at  the  tvXv  deier- 
mines  ttie  filling  or  emptying  of  tite  trongh- 
Tbe  smoked  jiapera  are  run  through  the  vai-nisli, 
and  then  susjieaded  from  rods,  to  drip  into  Uic 
trough,  and  thus  into  the  bottle.  This  fonn 
of  ap)>aratits  was  originally  dedsed  by  Profe*- 
sor  Kroneekerof  Bi-rlin. 

In  the  nortb-easicra  corner  of  the  iaboralory, 
at^joining  the  chemical  table,  stands  a  large  and 
contvnient  injection  apparaUa  {IA\    for  the 
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prcparalioD  of  snimala  or  orgnns  Tor  micro- 
MO|>ic-  wrirk.  It  in  luprcly  a  copper  box.  used 
AS  a  water- 1  III  Ih,  big  enough  lo  hold  a  large 
CAt  ami  Hcvcrnl  bottlos  of  injection-material. 
PrOMiin;  ix  obtAineil  \<y  l«tlJug  water  Trom  the 
tapniiiintoalaigcbotlletielowtbe  table.  Tbe 
oooiprvMcd  air  llien  forces  llie  Itijeetiuo-maaa 
itilo  the  body,  every  thing  l)eiiig  kept  at  ii  aiilt- 
able  temperature  by  a  lari)])  below.  Ry  iitiing 
T-tubca  several  vessels  may  be  Injccttil  with 
dilfereiit  substaneen  at  tbi-  same  tiiiKt.  On  a 
email  tabic  by  itneir,  lint  at  Ibc  sid«  of  one  of 
the  wnrkiiig-ubles,  is  Uie  kymograph  ion  iKn). 
Tliia  i»  of  tho  Ludwig  pattern,  wilb  a  long  roll 
of  pnpiT.  It  baa  special  wiivs  firom  the  tower 
and  fit>m  the  pendiihnn.  Over  tlio  kymograph- 
ion  is  a  Inrge  ciner  of  painted  cloth,  stretched 
on  a  li^ht  wooden  rrnme.  tty  aid  o{  a  pulley 
in  the  ceiling,  thia  cover  la  raised  or  lowered 
as  reipiii-ed,  A  &imilar  cover  hanga  above  tbe 
bible  adjoining  the  j>eudulum,  and  au  cxli-a 
one  i&  on  band  to  I>l-  platied  where  needed. 
The  use  of  theac  dui»t-proof  proledora  makes 
it  [tossible  to  keep  cumplicated  or  delicate 
agipanUiis  logither  for  an  vxpcriment  of  in- 
de^uitt!  duration,  ami  safe  from  nil  onlinnry 
diaturbance  when  work  is  not  going  on. 

To  tiic  Donh  the  mnin  laboratory  opens  di- 
pcc-lly  into  two  small  rooms  of  less  height, 
half-stories  in  fact,  —  the  dieinioal  i-oom  and 
that  of  the  s^iiiitant.  Bulwcen  the  Iwu  1^  the 
small  private  room  of  tbe  professor.  This 
conudns  working-tabUit,  with  water  and  gas, 
and  COD  be  conveniently  omiI  for  private  work. 
The  assistant's  room  has  aUo  a  long  wurk-tiiblc 
eaperially  arranged,  utregarilt  light  and  height, 
for  microacopicnl  nciik  ;  and  the  room  is,  in 
fat't.  [>artly  occupied  at  pri?sent  for  the  pi\!p!i- 
ratton  of  material  for  histological  demonstra- 
lioiig.  This  arrangement  was  ma<)e  for  the 
economical  use  of  the  antmal  supplies  of  the 
department.  Anotbei- lai^e  (able  is  intended 
for  the  examination  of  t-urves  and  records. 
There  are  alao  all  the  convenieDoes  in  tJic  way 
of  gas,  water,  wuscc-pipua,  nnd  eleetncal  wlrex. 
needed  to  make  the  niotn  convenient  fur  private 
work.  The  chemical  room  has  a  large  work- 
table,  with  numerous  drawers  to  hold  the  mitre 
del ieaU)  glass  Bppnr.iTus.  There  arc  aUo  tlic 
necessary  shelves  for  chemicals  and  reagents. 
Al  the  aide  of  tbe  commodious  hoodisasienm- 
bath,  wbiob  has  proved  a  groat  conveideiice. 
The  fittings  of  the  room,  and  tbe  apparaUis, 
are  merely  such  as  are  required  (or  ordinary 
ptiysiolugical  work,  the  nearnesa  ofthe  chemioid 
laboratory  on  the  name  tloor  making  a  larger 
room  for  iLia  purpune  unneoenaary. 

Tbe  chemical  room  opens  directly  into  tJic 


workshop  of  the  laboi-atory.  where  the  inalru- 
meiits  ai'e  cared  for  and  repaired,  iind  where 
not  a  little  even  of  tbe  more  delicate  nppiiratiil 
can  be  made.  This  room  has  its  own  sink  and 
hooil  fur  aiich  work  as  may  be  unpleasant  to 
the  nose,  or  otherwise  irritating.  A  largo 
and  eoavenient  wurk-bench  occupies  nearly  all 
the  iiurlheni  end  uf  the  room.  Slore  in  the 
centr«  of  the  room  are  tbe  lathe  (/•)  and  saw- 
table  i.ST).  each  capable  of  receiving  motion 
(torn  the  little  sU'am-englnc  (SB),  of  alwut 
two  an<l  a  half  horsc-|>owcr.  This  re<5eive3 
8t«nm  from  the  «amc  pi|>ca  which  come  to  the 
steam-bath  nlicaily  mentioned.  The  shafting 
at  present  runs  only  a  few  feet  into  tlie  main 
laboratory,  but  can  be  readily  extended  as 
occasion  shall  require. 

At  the  chief  entrance  of  the  main  laboratoiy 
and  the  mechanle'H  room  is  a  small  anle-room 
with  clotbe!i-d(i»t'tn  (CC)  for  th-jse  regtdarly 
working  in  the  department.  Thia  room  also 
opens  U)ion  the  staircaite  leading  to  the  room 
aimve.  and  to  the  '  gallery  '  of  the  general 
laboratory,  the«n  forming  the  nie7.xiinine  of  thiit 
portion  ofthe  tloor.  Tbcirarriingi-ment  isseen 
in  the  second  plan  (tig.  i).  This  spiiee  has 
been  lert  more  or  less  open  with  a  view  to  its 
Aiture  ad.tptation  to  sucJi  neeiU  as  shall  arise. 
A  portion  of  that  over  the  mechanic's  room  will 
pi'objibly  soon  be  shut  oifby  a  glass  partition, 
to  uidte  a  quiet  n-udiug-roum  wblth  will  hold 
the  workhig-Ubrtiry  of  the  department.  The 
larger  «price  over  the  small  roonm  hast  its  own 
b(>0)|  and  a  wali'r-sn|>ply,  and  \s  well  provided 
with  ga.*.  Unring  the  [KUtt  year,  extende<l 
experiments  in  bncillicnlturc  have  bci'n  enrried 
on  hero.  A  part  is  soon  to  be  littefl  tip  with 
large  plain  tables  for  the  courses  in  pniclieal 
physiology,  which  are  given  for  the  students  of 
the  tti-at  year  in  as  large  sections  aa  can  bo  con- 
veniently managed.  It  would  bo  easy  at  any 
time  to  make  thia  8|>a<.<c  Into  several  sejMirate 
rooiiia,  ahonld  they  lie  required. 

Al  the  end  of  the  galleri'  projter.  along  tbe 
wall  to  the  west,  is  the  batterj--eloaet  (AC). 
This  opens  into  its  own  ventilating-shafl.  and 
has  two  large  soapatime  sinks,  in  hoc  of  which 
the  battery  plates  and  cup*  are  wanhed.  the 
other  serving  to  hold  the  |>oroiis  cups  ke[it 
constantly  under  water.  On  shelves  at  the 
side  ai-e  large  bottles  with  glass  slop-eocks  to 
bold  the  acids  and  other  solutions.  A  glass 
case  near  by  conlaios  siieh  batterA'-material  as 
U  not  In  fhequeut  use,  or  fails  to  find  room  in 
the  large  storage-drawers;  below  the  closet. 
Should  such  a  ncce>aity  arise,  a  broad  gallery 
could  alto  be  built  along  tbo  aouthern  wall  of 
tlie  lofge  room. 
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TIm'  door  in  ibr  midille  nr  tliie  Kxilhvm  wall 
on  the  inain  Door  opint^  into  a  largi;  olowt.  a 
Mtorv*rooui  for  gla«sivaiv.  The  r«iDaining  door 
Iriuls  ton  set  of  sRi.iller  rooms  under  Uie  gallery 
of  tlw  kolui^-room .  intended  for  siM>claI  wort, 
and  to  be  more  Ailly  Uttcd  u|>  at  eomc  future 
time,  or  as  tbe  net-ds  of  inve«Ugatloii  ubiill 
make  dei^lrable. 

Uuder  Itie  MRtit  and  D)>eiiitigB  into  two  of 
tiieae  Binall  rooniit  are  clinMrtit,  dolt^  in  tbc 
plan,  which  are  fonvenieiil  |>i»(H-«  for  «toragO. 
The  (Inil  of  these  rootn*  in  known  ns  tbe 
■weighing-room.'  Itoinlnins  n  di-Iicntc  bal- 
anrv  (HI)  on  a  Itrm  shelf,  and  n  Wieileinann's 
galvnnotnftor  (Om)  fixed  on  a  pier  near  the 
iloor.  Tlie  telcseope  (Ti)  of  Ihe  latter  is 
attat-hctl  to  n  column  in  tbc  centre  of  the 
rootD.  Id  the  corner  is  a  small  refrigcraior 
(A)  with  a  nnste-pipe.  Tbla  room,  aa  well 
as  its  nei;;hbur8,  has  irater,  gas.  and  wlrca 
from  Ihe  lower.  The  uvst.  or  '  darlt  ixtom.' 
haa  no  windows,  and  is  intended  for  optical 
exiwriments.  or  for  luiy  work  i-eciuirinf;  the 
exclusion  oi-  jx-rfect  control  of  dnyligtit.  A 
ahiiltcr  nvnr  the  dr»or  to  the  eoiith  permits  any 
arran^enieni  >•(  dinplim^ms  ami  lenses  which 
can  iwssihiv  he  fiilh'd  for.  At  some  I^linre 
time  u  Thomson  galvanometer  wilt  be  set  up 
in  this  room. 

The  corner  room,  known  as  the  ■  lljjht-room.' 
has  DO  special  purfHise.  hut  is  to  he  tued  for 
Biich  Work  an  may  r<-i|uti'e  n  very  good  light 
and  pcrfeet  (jniel.  Tli<-  position  of  Uiin  room, 
in  ihir  (i>rni-rur  the  building  fflrlhcst  removed 
from  tltt  ulrciil!*,  is  very  favorable  for  uointer- 
niptcd,  qniet  investigation.  In  one  corner  is 
tbv  '  photograph -room  '  for  the  preparation 
and  development  of  the  plates.  Againxt  Ifac 
wall,  in  tbe  opposite  corner,  a  |»ndiilum  rnyo- 
grapb  (PM)  is  fa^ileued  permanently  in  (Kwi* 
'tioD.  and  covered  by  a  dust-proof  case.  Tliia 
^is  Ibe  instrument  made  hy  f)r.  J.  .1.  Put- 
nam, and  dvscrilied  hy  liiiu  in  tlu-  Journal 
of  phytUdogy  (ii.  p.  ^O'i).  Wire*  run  from 
this  ap()amiu«  to  Uie  adjoining  i-]o«ct.— an 
unDgement  that  is  found  convenient  for 
cxpcriirwntx  witli  reaction  lime.  One  of 
tbc  sontliern  wintloirs  of  the  light-room  has 
also  a  1>roBd  helioslat  fthelf  [IIS)  outside, 
*0  that  a  beam  of  light  may  be  sent  even 
into  the  aasi<itant's  room,  or.  by  a  snilable 
^spoeition  of  mirrors,  into  any  part  of  any 
otlKT  room.  Tbc  remaining  door  of  ibe 
lt}^it-foom  oj>ena  upon  a  pasaa^-way  wbicli 
leiada  to  tl>e  cbemicid  lalioraioric*,  and 
make*  tbe  departmenta  inde|>eixlent  of  Ihe 
main  hail  or  lliv  k-eture-room  for  eornmnui- 
eatioo. 


KRAKATOA. 

Tub  mntv  ibe  intormaiion  aoraraulitm  with  r**, 
gani  to  tlie  «TDp(li>n  at  Kt«kaioa  on  Aiif.  ifl,  it 
the  luorc  ihli  piimuiBitiion  praiea  to  hava  iMwn 
nwrkable  aiMl  BntqtieaaaMriHofTlolfBteipleakiniL^ 

Pram  Ifatitrt  of  July  11  vekara,  thai,  *i  tliemwb 
ing  of  the  Ueleen)luglcal  aoctcijr  ot  Uaurlllni 
Urj  iS.  Mveral  liiitriMiInK  emniuunlcatloBi 
mail*  nlili  r«|[ard  ti>  this  eruption;  aniong  oiliar>,  i 
letter  from   a   M.   Ijtconilc.  ilated  at  Dl«gi>  GarcUl 
ftiktliiiile  T>   30'  Muib,   longhtula  72^  3&'   fast   of 
Gn-i-nvkhl  on  April  M,  dMCrtblnf  Iiow  at  brraktsU, 
oil  ih*  monilnK  of  Auk.  ?I,  ihcj  hail  hear<l  detoiia- 
(iont.  low  iNit  riolcnl,  anO,  aliribuljiii:   lliem  to  a 
nitel  in  Oiilmt,  Iiad  nm,  and  had  *ctit  men.  to  illi- 
fcrrnt  point*  of  ili«  *hor<-  of  lhc>  ItlnBil,  who  vcrn 
unable  to  (cc  an;  tliSti)[  to  caute  lucfa  tomid*;  altoj 
bow  (lie  captain  and  male  of  llie  Eva  JMhua,  jtitt 
leating  Polnle  ilc  I'Eit  lo  anchor  at  Poliile  SlnriauTirl 
(Uicse  plR«ca  I  cnnnoi  Dad,  but  tu|ipu>e,  froni  lh#l 
ncconnt.  that  ihey  are  near  Diego  Garcia  |,  hnd  h«ard| 
(lie  Mme  tktonstlona,  ami  wiii  iuimi  u>  tli?  maal 
heads,  witliout  itrHng  an;  Iblng.    Thetc.  with  tli 
prevlnui  rapnrit  from  Rodrlflnex,  phnwcd  that  la  ttara 
dialliiet  e:ise«  the  loiind*  of  iha  Krakatoa  cipjoaton* 
wore  plainly  li«anl  at  dlsEanri-s  of  ac  least  twenty- 
two  bundled  mllu.  and,  in  the  caau  of  Rodriguea,  o( 
n»arlj  ihrro  Iboui-anil. 

I[  wIllberememtMred,  i1iathiiVi»tur«,  Mayl,  ItvM 
Mated  by  Ilerr  R.  D.  U.  Verbock  tliat  iboM  taandl . 
wcra  heard  In  Ceylon,  nurinah,  Mnnltn.  NewGnlnea,,] 
and  at  Pertli  on  llio  wett  cout  of  Auitratla,  and,  In'l 
fact,  al  all  plocM  wElbln  a  radius  of  aboat  30°,  or 
two  IhouMtnd  tni\t*.     But  llintr  Inter  rtrpoili  from 
KodrlffueJ:  and  IticKo  Garcia  ihiiw,  lliat  aeroM  the 
waters  of  th<f  Indian  Oecan.  wU)i  no  laiK)  hiterreii* 
ing.  they  were  carried  distinctly  to  inacb  peaier  dla- 
tances. 

'rh«  all  II  mora  ramarkalile  attaoipberic  gravity* 
mavM  which  iravelled  round  and  round  iba  Si''>ha  in\ 
idl  directions  fn>m  the  Siralia  of  Sanda,  and  which 
were  fortunately  ri'elil'rcit  on  tbo  Mif-recurdlitg 
pre**ure-guag«  of  Iha  laigo  gatomolcr  at  DatavlB, 
cloM  bj  Krakatoa,  were  also  r«g)tler*d  on  Oia  bara- 
gram*  ai  Manritliu;  and  here  there  were  illttlnctly 
rrconled  four  luccitilve  traniita  of  the  wave*  frooi  j 
ftai  to  wiui,  and  thrM  from  wait  to  caM,  tbe  tuna 
as  ali>>«ii  by  Gen.  Suacfaer  to  hate  occiirrvd  at  aonie 
of  (hi!  EtiropMB  tiailoas.  But.  wbai  Is  Mill  iiwrs 
remathjibk,  tberv  1*  a  faint  iriu-e  of  m  J^/lh  iranall 
of  th<-  •raves  from  ea>l  lo  wr4t  on  tlie  monilBK  of 
Sept.  i;  i.e.,  ai«r<  lAira  air  ibiv*  n/Iir  1A«  rrptitttMU, 
and  when  tlic  wa<e«  had  travelled  aiorc  lAtia  /mrr 
ffaWB  rMind  titr  tarU,  or  aboni  a  bundml  ami  too 
dwtuai>d  nill*«.  Tbe  moat  »en*1tli*  barograph  at 
tbe  al|p>al-oaea  In  WaUilaffton  a)*a  «liow*  *(iisll 
vana,  wlileb  are  profaaUf  (he  rec»rtl,  al»o,  of  Ibis 
fifth  traniit  (aixl  barrly  ponlUy  of  tlte  lucceedlng 
tizlft  tran<lt  of  tlie  lamc):  bat  tbe  |ibmometta  at 
Waslilngton  an>  complleainl  by  ill*  fact  that  II  Is 
wlUilu  about  SSf>  ol  lb*  aniipodea  «t  Krakatoa,  aad 
thai  (he  »ave»  have  dlSereni  velocllie*  eut  aad  wni. 
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and  olio  that  tha  f^nM  cirela  tbrou^h  Knlntoa  uiil 
WuhtDSUni  panel  ticvly  over  tli«  pule*,  ami  Id  tbla 
dlrectioti  Ike  vdocltr  «eemi  to  be  iiill  sninlJcr:  la 
tbBt  the  pbenoniniia  (or  llili  region  become  more  anil 
morn  cnniplicMi-il  for  owli  tucceciiliig  mtiilt,  hiiiJ. 
I^I<-r  Ilie  lint  (ni>  or  lhi«e  in  etch  itirevtioD,  rutlier 
ilillktilt  to  UDriTCl.  UDfoTtanuely.  ibe  otbcr  few 
bangnpbi  In  uw  on  Ihi*  side  the  Atlknilc  — to  oil 
ot  wlitdi  the  KToai  circles  from  Krakftlnti  take  nn 
ontlroly  dlScrviit  direction  froni  thai  loall  iliecAitern 
etatioiiB  —  are  not  lo  lemlliviraa  the  bfit  Waahitigloa 
baragniph,  knd  ■)»  not  lielji  mucli  beyond  the  flrcl 
two  tmi«li«  (i(  tlia  wavei  in  eticti  dlKccioii. 

It  la  noteworthy  that  th«iie  bajuineirlu  dl»turbanee« 
were  flrat  noticed  at  Mauritius  earl]'  in  September, 
•oon  niter  their  oeeuirence,  ami  wci'e  at  once  Inde- 
pendently nttrltiuted  to  the  Krakatoa  eniptlon,  but 
were  mppowd  lu  be  due  to  lucccwiive  seriet  of  ex- 
ploaloDS  day  aricr  itny,  until  thu  publicuiion  bn^ 
after,  in  Naturt.  Dec.  sii,  o(  the  dlnccvery  o(  Mr.  Scott 
and  Qen.  Stracbey,  »howed  theiu  to  bo  iliic  to  a  alniEle 
aerloi  of  wsve*.  travellinit  round  and  round  the  g\oh«, 
from  tJie  ejplosion*  of  Aug.  2". 

Perhaps  the  moit  IntcroilInK  and  Important  fact 
appearing  from  these  Maiiritiiii  record).  In  oiiiiec- 
llon  with  these  wave*.  U  the  dUTcrmice  In  time  of 
tnuiiit  round  thu  earth,  aa  compared  vrilb  that  de- 
duced tmm  the  Kuropean  atatioii*  by  Cien.  Strachcy. 
The  patlia  of  the  waves  from  Kriikaiva  to  the  latter 
station*  are,  un  llie  averat;e.  srtmcthiti);  like  40°  north 
of  west  (from  Krakatoa),  and,  to  Manrftiui.  .ilioiit 
SO*  aouth  of  n'it*t;  i>t>  that  the  greiit  clreles  make  an 
angle  of  abonl  '10°.  The  diHerence  in  titan  of  tmnslt 
OD  ttisee  oinles,  and  in  the  two  dirccllani  on  i-acli, 
are  beat  ihoun  in  the  table  below,  where,  folluwUig 
Gen.  Strachcy'a  nomencUlnrc,  the  succcialve  waves 
are  nuiutiereil  from  1.  (ovii.,  and  the  odd  numbers 
denote  the  transits  fioui  east  to  treat,  atift  the  even 
IhOM  from  west  to  easL 
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Of  coorse,  all  the  above  nmnbers  are  liable  to  an 
uncertainty  of  leveral  minutes;  but,  ercn  irlien  this  Is 
cnnsi  lered.  the  dUIcreiices  *t«  quite  marked.  While 
111*  anrafs  tloM  of  transit  Hd  Europe  t«  Ih.  iOta. 
snaier  gdng  weat  than  going  Dasi,  old  Mauritius 
It  la  lb.  Om.  jest;  Indlcailng,  ai  far  as  ntmu9i>lieric 
currents  are  concerned,  an  oppoaite  effect  on  thete 
'»»imui  circles,  which  make,  roughly,  an  angle  of  DO" 


with  each  other.  The  peculiar  pruKresslnn  in  die 
individual  periods  for  succeulve  trantiti  can  haidly 
be  wholly  occidenlol,  and  is  In  opposite  ilireclions; 
the  wavus  r(d  Europe  golns  (In  eacli  direction)  faster 
and  faster,  and  viA  Uauiitliis  being  retarded.  Per- 
haps the  Dio5t  linking  difference  is,  Uiat  the  mean 
period,  reganilciK  of  direction.  Is  neaily  I  h.  less  e(d 
Maori  tins  than  nM  Europe, —a  fact  most  strikingly 
■bourn  by  taking  the  whole  Interval  vii.-i.,  wlilch.  foe 
the  fire  European  9  tali  on  9  where  rl[.  was  traced,  s'ves 
UOh.  OOm.,  and.  tor  Hnunilm.  llUb.  M in. :  showing 
the  wave  lo  have  gonr  Ihree  limes  round  the  earth 
•men  &uuri  fi»icker  nU  the  more  equatorial  route, 
which  is  probably  p.-irtly  due  to  Ibe  higher  teni|iera- 
tnrv  of  the  atmoiplicrc  along  this  patli,  anil  alto, 
perhaps,  to  the  (act  that  this  great  circle  panes  over 
aboutaa  little  land  as  any  tlial  can  be  drawn  throogh 
Krakntos. 

These  facts  show  more  forcibly  how  complicated 
the  phouomeiia  mast  have  been  near  llie  antipMlM 
of  Krnhaloa,  and  alio  at  the  latmr  placi-.  upon  the 
returns  of  the  wnvirt  there.  I(  Is  et  Idem,  iliat.  when 
the  Kinkatoa  committee  of  the  RoyiU  society  shall 
have  collected  all  llio  dikto,  many  Interesting  problem* 
will  arise  In  connection  nilh  thcs"  atmospheric 
wavus;  and.  In  connection  with  the  illttrihutlon  of 
Erakaloa  duit  by  the  upper  currentH  (which,  il  may 
now  be  regarded  as  preily  well  scitlcil,  was  tho  cause 
of  llie  widespread  red-«HTi«et  jihenouiena),  the  explo- 
sive eruption  of  Krakaioa  promises,  if  thoroughly 
investigated,  to  teach  ui  more  nbuiit  the  circulation 
of  our  atatotpUcre  tli.in  yeari  of  ordinary  meteoro- 
logical Mudf  could  have  done.  H.  H.  Favl. 

WublnfluB,  .luljr  SI. 

OVERWORK  FN  GERWAfT  SCHOOLS. 

ArreK  foriy-iwo  years*  ex|ierience,  it  Is  new  vlr> 
lually  conceded  in  Germany  that  physioal  exercise  is 
not  a  lufficleni  antidote  to  braln-prvasure,  but  that 
where  the  evil  eslstc.  the  remedy  must  bo  sought  in 
tlic  removal  of  the  cause. 

Official  aeilon  With  retereuce  to  over-pressure  has 
been  lukon  In  Prussia,  Saxony,  WOrtemberg,  Baden, 
H«««e,  and  AlMce  Lorraine.  In  each  Instance  It  Is 
based  upon  the  report  of  a  oniinlaslon  of  Inquiry. 
consUtIng  of  school  directors,  and  members  of  school 
boards,  a*  well  a*  phyilcUns. 

The  official  action  boMd  ii|>oti  the  reports  of  the 
commissions  li  embodied  in  decreea  dealing  with  the 
•cope  and  metliud  of  teaching,  the  number  and 
bourn  of  study  In  school,  and  the  amount  of  home- 
■ludy. 

Tlie  netssian  goeerament  itsaed  decreea  about 
hone-study  In  ISTT,  and  again  in  ISSl.  Complaints 
of  orerwork  lncn>aslng.  a  commission  was  apiiolnted 
to  make  further  Inveetlgailon,  and  report  in  full. 
Their  recommendations  were.  In  the  main,  embodied 
In  the  drcrsM  of  Feb.  S3,  1883.  By  these  decr««s  a 
maximum  of  bomestady  was  fixed  for  each  elasa, 
amountini;  for  the  lowest  classes  lo  an  hour  a  day; 
the  (quantity  of  Latin  and  Greek  required  wa<  dimin- 
ished; and  all  te*t«  of  the  tludent't  progress  that 
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n*cei>iui«  much  nr\*tilng  wen  forbidden.  It  wu 
cxpmiljr  orderet)  ibtt  the  day  ftnd  liour  for  tciU 
rivrrliirf  "  sbiill  not  b«  minouiiccd  to  stuilnnl*  moro 
tlian  twenty-four  hour*  bafoN  tb«j  Utks  place." 

Tbe  Sason  tlccm«  dated  Hareli  4  and  10,  1893, 
^Tc  particular  direction <  ai  to  tli«»copeaiidineiliode 
of  ln*(ructloii,  loting  tlio  mntlor  of  *tndy-hMmi»- 
loacbed.  They  »ot  forth  thai  inniriiction  In  ibe  dae- 
•<cal  lanpia^ee  li  tarried  to  eicuM  In  the  ^ninaata, 
bclDe<o  many  cMGi  turned  Into  teacliiiig  p)illolog7 
a*  a  profmion  Initcail  ol  being  conductrd  anancaiii 
of  Keiiernl  Inlrlt«clila1  Irnhilng.  With  rcfrrenea  |o 
the  ' rtlriniioralia'  that  font)  a  proniiQCiit  exercjecln 
many  of  llie  Saxon  gymnasia,  tlie  ilecrpi?*  are  Ter7 
pronounced.  Thcic  tsin}*  wlilch  the  >lu<lenl(  are 
required  to  inuixlatv  and  nrlte  donn  In  a  toroigii 
language  from  dloiailon,  are  often,  it  la  atMrtail, 
mere  coUectloua  of  '(ueetlom  in  lyniax,  olculatei)  to 
I  producD  In  the  ttndenl  "  a  feeling  of  anxiety  and 
TMtatloD  Instead  of  an  aicreeabla  coutclouHieM  of 
knowledfce."  Tlie  rotulc  in  tbe  etudeui  li  nerroni 
ex«tte(nent  anil  lubu'iuenC  Intelteclual  lorTWf,— 
Donilltlont  from  utikh  the  yomi!!  ■hoiild  bo  carefully 
Siiard<>d. 

Tbe  Bailen  mlnlttry  putilltlied  an  outline  of  a 
ilevret,  Miircli  ISk  l>i$3,  tbat  h.idlieen  prepared  by  Ilie 
board  of  Iw-allb,  iu  conference  with  a  number  of 
leacliem.  Prevlouato  lhl>  Iline.  tlie  dlfli'rfnl  clnti>e> 
of  ilie  i;ymnasl»  bad  (lilrty,  ttiirty-ont-.  tbirty-two, 
and  tlilrty-tour  boure  of  study  a  week,  williouteoiint- 
ingcJi-cilve  itudlcs  and  i^rym nasties.  Theio  an  now 
reduced  lo  twenty.elRtit  ami  thlrty-tiro  lioun  for  tlie 
two  grvii  p!<  of  druses  belon  nud  above  (be  secunda. 
Botoji  IbMO  ilio  total  number  of  bours  of  study  for 
a  Bodeu  syninaalum  of  nine  clause  waa  IW  a  «««lc, 
In  1900  it  vae  rat«e<l  to  SBd,  and  it  la  now  SOS.  Each 
niidy-bour  Is  limited  to  lifty  mliiulei.  Ttie  amount 
of  lioniF4tudy  ii  alw  definitely  fixed,  and  the  coune 
of  hutruct  Ion  mod  IDi-d  some  wtiat.  A^anevldenceof 
the  ueceMlty  of  ibote  clia(it'<-'H,  Profeuor  Bautnvisier 
points  out  tbal  in  the  Iohcil  clasii  of  a  ^'muasium 
1,300  Lnlin  words  bare  to  Iiu  tenriied  Ibe  first  iiuarter 
o4  tli«  year,  and  oeafly  k>  many  the  »cronil.  mnk. 
iii^  a  daily  averi^  of  aliout  titenty  worda.  Tbeao 
vronl*.  be  obserrey.  are  nut  met  wilb  In  any  kutliota 
read  by  Ibe  boy*  till  tlwy  teach  the  upper  clataei, 
ami  ansenonlly  exproMlontof  ancient  life,  of  which 
k  nino-Tekr  old  l>oy  know*  noUilng.  Tbe  iniolleciual 
effort  re<|iilred  to  memoriae  thtwe  wunU,  leada,  be 
holds,  to  injurious  and  lasting  cQects. 

Tbe  commlitlon  appointed  by  the  etodtholdor  of 
AlMM  Lorraine  recommended  tbal  the  number  o( 
atudy-lioura  ibould  be  restricted  fo  tneiity-six  a  week 
for  the  lonreit  claMesof  tliegynuiasln,  and  totweiily- 
etgbt  and  thiny-cwo  (or  the  higher;  that  the  boats 
of  liom»«ia(ly  ahonld  be  eight,  inelvc,  and  olgbtMn 
n  week,  progreuto^  from  tbe  luwut  etas*  to  tbe 
liigheM;  and  tbat*ixlioursaiieek»buuldbcdei'uied 
to  geiiend  pby»icBl  eserciee,  including  mwimmlnp, 
opeB.«ir  sport*,  •kntin)^  and  eicunloni.  Wbilo  the 
i>aU(lii|C  condition*  will  be  someirhat  anwllorated 
liy  tbew  d«ems.  they  do  not  seem  to  bate  brought 
•boui  a  SmI  solution  of  tb«  difficulty.    Lait  year  a 


petition uiion  ibc *nb]cci,  tltned  itj  eminent  ieache«i^ 
phy*lctan»,  ami  otlwr  clllrent.  was  addienetl  to  Ihft^ 
Prussian  cliatnlwr  of  depuilo*.    After  letilne  fi-fti 
the  deplorable  effects  of  the  exeeedic  sualn   nf 
tbe  nerroiia  system  of  «eholan,  it  appealed  to 
patflotium  of  the  deputies  to  put  an  end  in  the  abus 
whldi,  the  petition  aMena,  "  ihreaieni  little  by  Hi 
10  re<luce  the  cullivaivdclutes  of  sotieiy  loastatei 
moral   weakceu   that  shall  render  them   Incapab 
of  frcat  and  manly  reeolniloo." 


A  PROPOSED  iVEW  DEPARTURE  IN 
HYGROMBTRY. 

Ix  the  CvmpUw  rrnduo  for  June  90,  Ur.  Janiln,  ili«' 
newly  elected   ptrpetnal   seeretary  of   ibu    Krencb 
Aoadtela  des  scienceo,  propoeee  a  new  departure  in 
bygrometry. 

Tbe  present  system  of  espresatng  Ibe  aiaonnt  oi 
vapor  of  water  In  tbe  ntmoepbiro  la  to  fire  the  ratio;] 

^,  of  (he  observed  elastic  force/,  to  ibe  maslmiim  J)", 

nhlcb  Ibe  vapor  would  have  at  Ibe  same  lemi-eratura. 
if  tbe  atmosphere  were  anturated  with  it.  i.e.,  wei« 
at  tbe  dev-polnt:  and  this  is  called  the  '  relative  hn- 
mldlly.'  Now,  as  tlil*  maximum  F  for  tlie  point  of 
lAlurntlon  dues  not  by  any  mmmn  eotTetpond  to  a 
coneutat  ratio  between  the  man  of  tlie  eaporof  water 
in  tbe  air  and  tbe  ma**  of  its  oilier  eouttltoenti, 
bai  varies  larEoly  wilb  the  tetnpcminrc.  %a  that  cold 
air  will  not  bold  nearly  ao  much  vapor  of  naier  aa 
warm  abr,  this  system  of  eipre»itis  tbe  aniouiii  of 
IhU  tapor  aa  a  prrcentnge  of  anotbor  perccniAgc 
whlcb  Is  Itself  very  vajlabte,  li.  In  the  opinion  of  Jlr. 
JamiD,  ■  rlclou*  Mie,  at  Wom  for  many  irarpoiea  of 
meteorology. 

In  Its  stead  he  proposes  to  tubstlluW  Just  wbal  ftj 
cliemlcsl  analysis  of  the  air  In  queitlon  would  Hlvg; 
vli.,  its  'hygrometric  riehuee*  '  aa  given  by  the  raiW] 
ol  the  amount  of  vapor  of  water  lo  that  of  tiie  oibe^l 
constllueni*,  and  aa  expr«Med  in  vofurnc  by  tiio  fnie** 

Uon  g  — yi  w  In  """»  ^y  0-^S  u~f'  '""'*'''''  " 

Is  Ibe  total  pressure  of  the  atmosphere,  and  tbe  do- 
aomlnator  oonseiiienily  ilenolos  lliat  of  dry  air,  or 
ot  all  Ibe  otber  coimtltuenta  bat  watcM-apor. 

Since  observation  >loe*  not  give  dlrei^tly  the  relativo^ 
humidity,  but  this  Is  derived  from  an  *uxlllar7  table 
Ur.  Jaiiiiii   sbon-s   ll>at  a  table  con  be  coiistnicted 
wblcb  will  iubi  as  r«adlly  give  tbe  liygronietric  rkh- 
nc*>.  for  which  be  proiMMea  to  adopt  the  voliuue- 

mcMure  j/  —  t^  *^^  I>v  stales  that  sucli  a  table 

will  liereaftei  be  published  la  tbe  ^nn<i^  du  btirrou 
CCisrral  iH^I<-»-oto:;i7uc, 

^Vhlto  tbe  present  system  hat  lla  advantages  in 
ibowinjt  approsimaielj  the  neuneu  to  the  dew-point, 
and  bei>c«  to  cloud-foraiallon  and  poasible  fall  of  rain 
or  now,  yet  it  wotihl  seem,  that  for  tbe  wider  study 
of  total  rainfall  and  evaporatloa.  In  fact  of  the  geif  j 
end  diurnal  and  annual  diciUatloa  of  water  between 
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urib  anil  tliy.  Um  proikORFil  plan  nf  Mr.  Jftmln  U  the 
only  logini  one;  tmil  lldewrveB.  iiiid,  eumiiiu  truiu 
*u^  ft  Kiiim,  will  no  ilniil)!  rcoelre,  ili«  tbotvu^h 
contideration  ol  mcieoruloglits.  tt.  U.  Paul. 

M'Mlilncwai  Jnljr  SI. 


ISDIAN  LANGUAOES  Of  SOVTR 
AMERICA. 

Ths  Iiidltn  laiixuafff^  »t  Sr.uih  Amerka  cortAln- 
\y  dM«rT«  to  be  lnvB»ilii»i>.'<l  k»  ili'iriiujiliiy  u  ktiy 
other  languagM  of  the  globe ;  biii,  uii[uniinat«lr.  Muaa 
■ro  only  A  few  men  who  nuks  ■>f  tbem  ui  objen  at 
rMSkrcli.  Ab>lnut>  of  thetr  gniminstlc  clcinontu 
h«Te  IiBirn  piililliih'''ct,  from  v.irlier  hnircoi  rlildly,  by 
I*r»f«>i>rFrit!iIr.  MiilWriii  Iila  'GrUTiUiilgedertpnicli- 
wi*«i-iiii:ltiifl,'  and  by  Luclen  AiUin  In  bU  '  EiAin'-n 
yratiiTiiAtlcat  de  seize  langim  AinifrlcalnoR'  |I*jrl>, 
)S83|.  The  tulhiwiiigln-allwi.  piiblii-lixilor  tnlf,  bavit 
come  ('I  »ur  iiulk-i?.  atid  bavu  aildinl  con*iitt!rably 
to  our  kiiowlfldjiR  ■)(  tbeic  cutluiu  funos  of  liunian 
frpeei'h:  1°.  Dr.  .lull  us  Itntziiiann'*  '  (SldMur  d>'r  f<-u- 
erlaiKliicliciL  »iiraRlie.'  This  <*  nn  atwanpc  to  preaEot 
tlic  Yoligan  tlinlevt  of  ihe  Kucglan  Idand*  iii  lexical 
form,  and  It  cblofiy  baicd  upon  a  Pneglnn  inuuUlloa 
of  ttin  (ioifwl  of  SL  I.uko.  It  !■  prvoedcd  by  four 
hiiiuricjl  anil  topoicraplilcal  arilclm,  couipoMd  Iiy  Dr. 
Karl  Whlitliu^.  eiilar^lug  upou  physical  pMiillaHilM 
ot  llioM  blanila  3°.  The  flr*t  reiulu  of  a  aclcnIISc 
sxplorallon  ot  Ibe  PucRlan  Jdnitdi  by  Ilove,  aided  by 
tti«  (foverumenc  r>r  Italy,  havii  been  iiihiIu  tiublio  by 
Glaeumo  Dove,  in  bis  '1  Fue^liil.  lecoiido  I'lilttmo 
Mo  vlogglo'  iParii'  prima,  Genova.  ISSfl).  GxienaUe 
Tocabularlri  of  tbr  laiiguagi-  nro  piiblUhed  in  iliU 
volume  S°.  A  nianiitcrlpi  of  1:^18,  by  Jobii  LuL-cik, 
coituluitis  ^ramoiaiical  olameiits  and  a  Tocabulary 
of  tlir  Tiipi  language  or  llngoa  g«ral  of  BraiU.  wai 
pubilniiud  nt  Klo  de  Janeiro  by  H.  Laenimert  A 
Co.,  li<S£  Curiously  (inounh,  (ho  iltlcptxc  coriinini 
the  «[al(!iu>!nl  tlint  (h>^  material  1^  '  b.idly  ansng«iJ.' 
■('.  Dr.  Julius  Claumnuiriifnwliiiilerdiliou  of  Uave- 
iladrit  book  on  Chllidiigu,  which  has  liuca  pnvluiuly 
reterrwl  to  In  SeUnf.r.  Hi.  ■'■30.  :•".  A  ibori  ctlino- 
gntpblc  nud  tiij;|!uisUc  arllde  on  the  Indiana  of  An- 
tloqula  and  uf  IIk-  Csnca  valley.  Culuuibiati  Union, 
wa»  pulillilied  by  It.  II.  While.  F.  G.  ^.,  Iti  tbt!  Jour- 
niil  4^  th»  (i»l/iri>|j'j)o((><al  fnnd'tuM  qf  Grr^l  Britain 
und  Irtland,  198*.  It  eontaliia  VocabularlM  of  tlitf 
N'oitnama  and  Tod^  dinloci*  uf  tbe  Choc6  llngulilk 
fiunlly.  (1°.  In  ih<<  formof  vocabularli-i  ot  abuui  iH'u 
buuilrvd  terms  cn«h,  *ei'en  UoHvioii  laoBi>ng'<a  are 
glTMi  by  Dr.  Edwiu  It,  Ileaib  lu  ibe  April  nunalwr 
(lS9t)  of  Ibe  A'ddJUJ  cliff  nvirK.  Theie  1aii(;UB(;t« 
are  the  Canicbilnn.  Cayuiba,  Mohlma.  Mntet^no, 
Tacatinw  Bfan^pn, and Taciua.  Tbeatithorbasglvini 
a  ({rapbic  afcouiit  of  bia  travela  Ibrougli  thai  de- 
wrtml  and  malarial  country  in  the  Tyantaetlont  of 
(At  ilnifrtean  31*01;™/! Weil  torMy  qf  SfW  I'or*, 
1SS3.  T°.  Tli«  forrlsti  and  Indian  word*  introduced 
Into  tbe  Portuguew  of  Uraall  were  collected  by  Brax 
da  Coita  RaUin  In  Ibc  BJulala  trlmatmi  nt  Itio  Ja- 
/W/it  rot.  xW.,  under  tli9  till*  'Vocabuloa  Indlge- 


na*  a  outrat  IniroJiixidoi  no  uio  rolgar.'  8*.  An 
array  of  notlcea  of  former  Irarellcn  upon  llie  AliBo- 
t^  baa  been  ^thered  by  .K.  II.  Keane,  professor 
at  tbe  London  nokontlly,  partly  anlhropolnglcal, 
|MirtlT«tIiiiOKnipblaa1,  wiili  a  fbort  MngidRtic  ap|wn- 
dla.  and  published  nllh  h)8  unii  rtniarki  in  the 
Jaurnal  uf  M*  iinlliroiii>U»jlfiil  liullluU.  Noveinbi^r, 
ltllM(ll>pagea,  i").  uniliTtlie  supcnorlpilou  'On  Ihe 
Botocudo*.'  Tli<  Irllial  tiHiiir,  AimiHils  ('  Tagrani 
euemiui'^  la  preferable  to  and  much  older  iban 
Butoeiiilue  ('the  vuea  wearlns  tbe  Ilp.«rnanianl'), 
wblub  applies  tn  ninny  cilher  South-Auterlr-tn  Irlbpa 
jnii  ai  w«ll.  Anoibur  naiao,  Uia  oua  by  whii'h  tb^y 
csll  theaiaelTM,  to  .Nkra'Imua  (or  *  nto,  iieuple*). 


TBE  HEW  BOGOSLOFP  VOLCANO. 

Titx  Orewlnsk  or  New  Bogo*Iott  volcano,  de- 
scrilied  lu  Science  (Jan.  SK.  13841  from  observation) 
ma()_c  last  fall  by  Capli.  IIii);ue  aud  Anderson,  wa« 
rlilled  by  llic  lovenue  cutlrr  ThoiuM  Corwin  on  tbe 
20th  of  lam  M.ty.  I'hoiosrnpb*  and  n^porla  have 
been  received  at  ib«  treasury  deparituuut  which  aild 
Cousid«rably  to  our  knowledge  ot  its  couditlou.  It 
appuara  Iliat  Ibe  two  pvahs  are  united  by  a  low  dry 
(pit,  or  bar.  of  iniid  ami  itruvui  which  ha*  doubtlMi 
lieeo  Uiruwii  up  by  ilic  »*i;  and  Sbii>  Itm-k  now  ri*0» 
from  tills  bar  nearly  midway  between  Ihe  luto  [vaks. 
Ship  Itoek,  which  U  a  nearly  pi-rpeniliculor  pillar, 
■eoms,  truni  tbe  patltion  of  tin--  barnacles  on  lt»  ba«o, 
to  have  been  ralard  about  twenty  fed  abore  II1  old 
level.  The  Uogoaloll  peal;  aeems  to  bavi?  sufft^rnl  by 
the  coiuniollou  atlmdlns  the  eruption,  a*  tlin  Corwln 
party  •KKImaiM  lt«  helitht  to  be  about  live  hundred 
feel,  while  obserratlon*  Id  I9T3  by  the  V.  S.  coast 
■urrey  gave  it  a  height  of  over  eight  hundred  feet, 
the  upper  tblnl  of  which  waa  ooinpoicd  ot  eilreniely 
acute.  Inaccatalblfl  plnnadca.  At  this  deienniuatliMi 
waa  df-pendeni  n|>i>n  a  baseline  maaauiwl  by  a  patent 
log,  whieb  nii£hl  have  been  put  considerably  in  eriwr 
bycurrviits,  ton  lauchdependence  must  notbepioeod 
on  the  dlKcrcpnncy;  nevci'lhnlcss.  as  older  ob^eiva- 
tlonii  all  gtvis  aentaler  tieiitbt  sllll,  11  If  probable  Ibat 
a  conslilornble  chanict  ha*  taken  place,  il  tlie  Corwin's 
eHluate  be  coTreet.  TIk-  tlrewingk  cone  wat  ulaied 
(o  be  el^-hi  hundred  i>r  a  Ibouiand  tree  in  hfliibl,  and 
thfec-quanm  iff  a  nillo  In  diaRieler,  by  Capl.  Hague- 
It  Is  now  re|>orted  to  be  nearly  ihe  same  beitjbi  ai 
Ibe  Bugosluft  peak,  or  bouib  four  hundred  aud  Hfty 
fcrl  In  height  and  halt  a  mile  In  dloiueier.  Until 
the  details  of  the  lurvey  am  rscclved,  no  caoci  fiKurva 
cat)  be  elven.  A  crinvenleot  laiidlug-place  1»  formed 
by  tbe  btght  on  either  side  of  Ibe  aand-splt  above 
inonlloncd,  wlieiv  the  thorc  li  alto  bold,  ihpi-n  Iming 
three  fathoms  nndnrtheatorn,  with  the  boat's  head  on 
the  bench.  Farther  •^If.iheiounditiga  are  regular  tor  a 
abort  dIMaucc.  nud  ihen  droptoaooiulderabladeplli; 
north  from  the  Grcwlnsk  peak,  howevvr,  no  bottom 
could  be  friuiid  close  tn  wlili  ninety  fathoiiu  of  Hoe. 
The  observations  for  po»itlun  do  not  seem  to  bare 
been  very  good,  owing  to  cloudy  weather,  but  showed 
a  close  correspondence  with  earlier  delerml nations. 
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Tli«  tnmniit  n(  rii«wlnick  «u  swierallr  InvUUs 
from  llie  clamls  of  itenin  whlcli  itiueil  from  tnanf 
puinli  u(  lt>  lurfoin,  but  no  enter  tecmi  lu  exUt. 
A  fon  of  fluun  rx1ilo<l  In  llm  louih-wut  ildr,  urn) 
twoor  l1ir«odlII«r<iiit  pitmiiclPtctKilil  111.'  <i«i(«  «t  lh« 
top  irli>>ii  ilit>  wlriil  ilrifii^il  tli«  (Main  awBj  for  ■ 
notnCfit.  tSouie  of  Ihe  Jpti  of  vapor  w«tc  (Iculjr. 
otbera  InlenaltUEnl.  Ko  noli*  arcompiinlml  Ihn  r]PC- 
tloii  o(  Hmn.  The  eoii«  U  compowd  of  very  (lltl^r- 
«ni  BikWrtatt, 
miMt  of  wbteh 
•een     U>     tinrc 

b«MI       Up1l*BTC<l 

from  tiM  Ma-lHit- 
tow:  luch  It 
\trtt  bo  wide  f. 
Mock*  of  uuid- 
•  tona,  Rmall 
piece*  of  ili&lei 
eic,  bU  nioru  or 
levcovcml  wUh 
Mild  Mid  Ann 
puni(e«-a»hw,iii* 
to  V  )i  I  c  U  onir 
tojiklolhvdcpth 
(it  A  fool  or 
muru  111  att«m]i{' 
In;  Ui«  ucenl. 
Kolaviin-M*c«ii, 
DDL'  any  cliiilory 
ruck.  1'lie  a*- 
ctntinxicUreked 
bvIbchcACaf  Ibo 
a«li«s,    ntiul    ih» 

cluudBof  Blllpllll- 

roiu  ilcMn,  Ht  3 
hiiliiltl  of  about 
liro  hiiiidroil 
fML  Tlieatooea 
tkhoui  the  jeu 
rxlilbllcd  Incnu- 
Utioiu   of    iron 

and«Ul|i1iur;  iTi' 
I»tlcr  (iirtnlii.; 
1,1      ■ 

111   I -      -I 

grei^tiUli     ■.'•ilui, 

whldi.  at  a  Ultl« 

dUtuice,  looked 

tlk«    t-«iia(allon. 

Tli«  nonb-eaat 

•lopeof  tliecoiM  wne  tlocper  lli»ii  tlta  wiuili-wcitcrii 

iMK,  but  mtni  rvgiUar. 

Tba  UoEotlolI  poak  ww  allre  ■lib  iM-fowl  uid 
Mft-llou*,  bul  wa* dPMlUile of  vcgctallon.  It  ihowad 
aaUgatof  volcanic  aclli'lly.  'i'bp  Tolcanlc  aib  •>• 
acily  KMmbkd  that  vliicli  full  at  Unalatlika  Oct. SO, 
1863,  Biid  the  liiu«r  iluiibilcs*  caiue  from  liogosluCt 
IflaDil.  Tlic  UUi>d,  In  lia  bow  foriu,  U  about  a  luilu 
and  k  quart«r  In  ten^tb,  and  balf  a  mile  In  vstn-mo 
wtddi,  trending  iiorlb-v«u  and  louili-OMt  by  eniu- 
pou.  Tlie  Corwln  will  tIsiI  It  ag^n  on  li«r  rvtuni 
(rou)  tbo  north  In  tbe  auttuun. 


NOTES  ASn  SEWS. 

Thk  editor  bu  received  an  acknowMsinrnt 
frrini  Dr.  Anion  Frit>[>li  of  tha  money  for«rnni*d  to 
blm.  a*  alrpaily  anniiinicrd  in  ^fdniM,  oiii  b*hall  of 
AuiMlcan  seologiiu  towwd  a  iMmoria)  lablM  lo 
Barrandr.  Tbif  tablet  baa  been  «r«ci«d.  4t  a  eoit  oS 
mora  thnn  *lx  biindrod  florlna  M  wbldi  IT&-GU  vero 
■cut  from  Ainrrica),  on  a  clitT  at  Ku«li4>lbad,  and  U 

npre«c4it»il  I  n 
the  aecoinpoiiy- 
Ing  lllii»tmlo« 
ttvn  a  plioio- 
nrapb  wilt  by 
Iiiio.  Dr.FrlKcli 
rrliimti  bli  li«iii 

lIlBltb*       lo       till' 

Aiwrtran  donor* 
111  llie  uanie  of 
tlic  iialaral-bl*- 
tory  iccilon  o( 
ilii!  Pnijtii«  mu- 
••.-iini.  and  Miji 
that  I  bo  jHibllra- 
tlonuf  til  It  proof 
of  ayuipatliy  ha* 
m.iijF  a  di-«p  iiu- 
prculoD  upon 
111*  r»uiilryiB«ti. 
'rbpljattif  Aniei^ 
loan  lubtcrlbvn 
wiu  prlntNl  III 
Vr*iHir  [or  July 
I.  Froui  the 
M)i>a  paper  n«> 
learn  I  hat  tli« 
Jtitrr^iiiilo  (un>l 
fi'i-  ti.-««Ln:bH  iij 
ibi>  Mlmton  to^ 
matlon  of  Dobc- 
mla  bai  niacbnl 
4,iW  durina, 

—  Among  Ihe 
iMinetnf  oiurid- 
ciillflcfrlvnd*  ilt 
Grrat  Briiiin 
wliif  have  br«ii 
uiEU  I  lolled  at  lii> 
lend  lug  to  tI»U 
America  forilie 
inoftiiigs  of  (he 
Ui-lilth  and  American  ataociailotin,  ir«  find  tbn  fol- 
lowiii}:;  rrufvMur  Aduiiii.  Ht.  JoIid  Ball,  Pmfcvor 
Robert  0»II,  Mr.  C.  .h.  Ualo,  Mr.  It.  M.  IJarrlnuton, 
Trof.  a.  C.  BottUu,  Mr.  A.  W.  Urunrii,  Mr.  W.  T. 
IllAnford,  I'rofMMir  ll^iiiiey.  MiM  A.  Buckland,  Mr. 
W.  li.  Carpcntvr.  Mr.  W.  tJnrriillierv  rn>tt.-cior George 
Danrin,  Mr.  (i.  E.  DobwMi.  Prufvswr  Jaiiitu  Oelklc, 
ilt.  J.  GlaUher.  Prnfeaior  nMldoti,  Mr.  K.  dn  Uaiiiel. 
Dr.  G.  lUrloy,  Piofcuor  I.sWfin,  bir  Jitliii  Lublwck, 
PrafeMor  MacKcmlrick,  Profewor MacNab,  Praf««Kor 
Mil'iea  MNrabatl.  Profeuor  Mowley,  Lord  Raylcigh, 
isir  E.  Koxue,  Sir  E.  OmoiaiiDey,  Mr.  H.  Saunilciv, 
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Mr.  P.  L.  SoUur,  Hr.  A.  Sedjiwlck.  Mr.  tl.  Scebohn, 
Mr.  T.  vr.  »orby,  Sir  WimuuTbouiioii,  anil  Ur.  E.  S. 
■rylof. 

—The  Nniiontil  olecirlcal  coiRinlMion  met  In  PlilK 
adelpliln  on  Ani*.  '.  Il  irat  <l«cldi»l  tliat  llio  confnr- 
Oie*  to  be  cuixliu-ied  by  the  cum  mi  m  ion  will  bee*ll«il 
for  UunitiiT.  Sppt.  t*,  to  lf«  Iben  cunllnui-cl  rroin  day 
to  day.  a*  may  be  foun<I  necpoury.  The  InfitoUoiu 
to  tbe  mnteraiKe  will  l>e  curilUied  to  phyaleimt  of 
eminence,  niid  to  eipvrt*  in  Ibe  practical  luanajEeineni 
of  flMUknlappllniicMHnd  apparalu*.  llltpropiiitd 
to  exl«iitl  M^-'Cial  liivllaUcnn  lo  prominent.  forettC" 
*l*itiiiB  elcclticians.  It  wai  niao  d^cidfd  U)  iMue  a 
circular  Inviting  the  canttrevt  to  lubmlt  ptptn  to 
IM  road  before  llio  eiintervticu. 

It  1b  ii»t  di'AiilKrly  ktiiiirn  what  «ub]oct«  will  \>» 
iliieiitsed  at  tlivcoiifi-t^nce,  but  iliefollovtnitmiitivra 
liavB  bfoniiiggfVted:  lb«  lourci-a  of  electrical  i-'iivruy; 
itw  IbonrallcaJ  eandlliaiin  neFi>uary  to  tb«  iaa>i 
efflelent  mnalmctlon  of  tba  dyiiamo-eloctrlc  iiuchlne 
for  ilie  variuui  piirpoae*  of  practical  wMk;  tho  eleo- 
trlcal  tmiamiMion  of  energy;  tlitt  ijsteina  of  are 
and  InoaadMCvnt  Ugbiing;  thn  ibcory  of  tbe  electrle 
arc  •[OTn)tel>alIcrlM,«l*Clm-inR[a11iircy;  %tilli'>ii*t!t 
for  Uie  cuaiti  application*  i-t  i-lectridty  to  military 
anil  milling  (Miglncvring:  I  igb  In  in  p  protection ;  induc- 
tion 111  li'lrpli'itio  tinea,  and  the  problem  «t  loni;-dl*- 
tance  l>-lc|ilirinliiic;  ctie  i^ucitlon  of  itndrrgruiind 
wirtti:  nim<ii|iberlL-  electricity;  eartli-curri'iito  and 
lAfroiErlnl  mngnieUiD] ;  pUotomelry  and  itandnrds  for 
pbotomelrlc  measurement*;  the  ratio  or  ilie  electro* 
niagneiic  to  tlie  electro-tlatlc  ay*[em  of  unit*,  and  tli« 
nleotro-inagiipUc  llieory  of  liglit:  and  finally,  on  ac- 
count lU  tlie  prvHing  necesalty  for  accurate  and  uni- 
form eloc-irlcal  rni^aAnreinenls,  It  i«  probabta  that  lli« 
question  of  eatablUlihiK  a  National  bumau  »(  phy«U 
cal  tisndard*  will  receive  proper  allenllon. 

—  llio  circular*  conccmlni;  tliti  propoMil  tlitcr- 
natloTinl  ncicntlllc  coiiKreu.  lo  wlilcli  reference  waa 
ma>le  in  Xo.  77.  baie  been  iMueil;  and  Ike  n&ine*  of 
tbe  ilgnen  received  up  To  Au)i.  i  are:  of  tb« 
apoi'Ul  coniniltt«e  on  the  part  of  the  American  ouo- 
dation.  T.  Sterr;  Hunt,S.  Newconib;  oflleera  u(  lli« 
BMocladun,  Cieotye  F.  Barker,  P.  W.  Futiiam,  Edw, 
D.  Cope,  Jobn  W.  Laiigley.  William  U.  Hulinea, 
0.  W.  Hough,  Franklin  B.  llotisb,  Alfred  Springar, 
Theodoiv  O.  Wormley:  fellown  iif  Ihe  aaaoclallon, 
OevelancI  Abbe,  Barrlaon  Allen.  Wllllani  Wbttman 
Bailey,  Albert  S.  Btrkuiure.  Fmiiclt  Blake,  Thiii.  T. 
Bonn!,  H.  P.  Bowdilcb,  EJw.  ltur](eu.  Lucien  Carr, 
F.  W.  Clarke.  A.  J.  Cook,  W.  <>.  Crojiby.  Chnrka  B. 
CroM,  Wllliatn  II,  Dall,  Perilfor  Fraxer,  (i.  Brown 
Goode.  ArapL  Hnll.  C.  K.  Hannnian.  Wllllnin  Uark- 
nec*.  Kdnin  J.  Iloiiaton,  Alplieus  tlj'nti,  B.  .loy 
JeRr^c*.  (iftctano  Liuixn,  Albert  It.  Leedi.  II.  <.'arrtll 
L«»l»,  J.  A.  Llntiier,  Garrick  Mailer;,  W.J.  McOoo, 
C.  S.  MlBot,  Cbarlea  K.  Munrov.  Julin  M.  Ordwny, 
Henrr  V.  Osbom,  Edward  V.  Pickering,  J.  W.  Powell, 
Ira  Romteii.  Alfred  P.  Ruckwell,  S.  tl.  Seud<Ier, 
Oeorse  M.  Stcnibcr-.  P.  R,  I'hlcr.  A.  E,  Verrill, 
Gtnirso  L.  Yoso,  Francis  A.  Walker,  Jiutln  Wlnoor. 

Probably  •fime  peniona  wlio  have  not  received  any 
<-//riilara  would  be  glad  to  aujiport  tbe  movement; 


and  we  truM  tlial  any  aucb  will  aend  Ibelr  names  to 
Dr.  Mtnou  Tliere  bnn  been  tome  difllcuUy  In  re«cfa- 
Iqk  many  p^non*  during  tlie  vacation  •enaoii;  and  IC 
ll  kni>wn  tliat  •'mlulona  of  certain  addrcatr*  have 
unfortunately  been  tinaeotdaUe. 

Tile  lui'iiort  which  the  circular  boa  rcceiveil  !• 
remarkable  for  It*  extent  anil  character,  e-pcclally 
when  lIK  ijniiit.A'ii'aiiiiieai  l«  coiulilorvd.  Mnat  of 
tbe  gentlemen  U|ion  Ihe  ll«t  given  abov«  are  known 
a*  aeivnUBc  itiiiriilgiituii  uf  acknowleiteeil  «up«rl- 
orltT,  and  niniiy  of  thi-m  enjoy  Uigb  fame:  >u  tlial 
tlio  plan  ul  fuiindlngan  IntcriintlonHl  tckntlllc  con> 
gies*  meeta  the  apprwal  of  a  large  proportion  of  tltoiie 
wbo  conlrilmte  most  to  the  dignity  and  importanco 
oftclenco  In  .Vmerlco. 

—  In  rcsponic  to  an  Ineltailan  tent  out  by  tbe  local 
commlitTR  of  iho  American  association  for  Ihe  lul- 
vnnceiiient  of  tciiMicn  ui  Phlladolphla,  tbe  foltnirlng 
fureigii  acleniiflc  toctetlea,  among  ollieiv,  have  tenl 
tbe  ilelegalei  iiicriLioned  to  repreieui  them  at  tbe  a)!- 
prooching  meeting  In  tlial  clly;  Koyal  sociciy,  Pro- 
tetsor  Sir  William  Thomaon,  W.  T.  Blanford,  U.  W. 
Motley;  Itoyal  Inttilution,  Profcsior  Jamcn  DewHr; 
ZoologlenI  tiiciety,  P.  L.  ticlater  (aecreiary),  H.  h^aua- 
ders,  G.  G.  Dubiun ;  Koyal  microacopkal  society,  Kev. 
W.  H.  Unltliigcr.  A.  W.  Bennett.  James  Glabber; 
lEoyal  IiIkIi  acAdrmy,  Prot.  R.  S.  Ball :  Royal  geoloj^* 
eal  tocicty  of  IrelaioJ,  Profeuior  Valentine  Boll  (pr**l- 
dentl.  Prof.  W.  J.  Sollus;  lt'>yal  Dnblln  society.  Prof. 
A.  r.  nxldon.  G.  F.  Piligeruld;  Koyal  aoological 
tociciy  of  Ircltind,  H.  M.  Barton,  W.  E.  Peebles.  A. 
Trail;  Phlloaopklcal  society  of  OIosrow.  U.  Mnir- 
heoit,  Jamo*  Moiteor.  Prot.  J.  G.  McKendrick,  W.  C. 
Crawford,  John  KIrsnp;  Nat  oral -Ii  I  ■  lory  sodoly  of 
Ulo^gow,  D.  C.  Glen;  It-yal  botanical  socloty,  W.  C. 
CrawfonI;  Uanebesier  ilicrary  and  plilloiopbtca) 
society.  Prof.  A.  Milne*  Uarshall;  Aiiailc  aoolety  of 
Serial,  Major  J.  Waietfaouio  of  Calcutta;  AsUlfc 
society  of  Japan,  I>r.  D.  Miirrsy,  Bct.  E.  W.  Lyie. 
Perveval  Lowell;  !>oci4[d  anlhropologlque  de  Brux- 
ellei.  Dr.  Victor  Jacquet  jgenei-nl  Kecrviary);  Asw- 
elatlon  Pnuigalm  i>our  ramicemeni  de*  sciences, 
Profeunr  .loubert  and  Profcwor  Silra:  Unlrrrsltyof 
Japan  (Toklo).  Prof.  I),  KIkiichI  (dean  of  ilepart- 
meiil  of  science);  ^ncl^i^  ontumologii|ue  <te  B«l- 
glque.  Dr.  tl.  A.  llat;en;  Omllbologisclier  verelu  In 
WIeii,  Dr.  C  Hart  Merrlara;  Ituyol  toeletyof  C«osiIs, 
a  large  nuraber  of  delegate*. 

—  At  about  Ave  minutes  past  two,  eatiem  tim*, 
on  Sunday  afternoon,  Auj^  10,  nn  earihquabu-iboeli 
wo*  felt  alone  the  eosieru  coast,  froni  North  Caro> 
Una  to  Malnr.  The  dlrvcllon  of  tbe  motion  of  tli« 
nave  appeareil,  to  most  who  conildetpd  It,  as  from 
north  to  south,  or  n<<rcli-w*at  Ip  aoulb-eatt.  The 
motion,  OS  nia(;iiifled  at  the  lop  oil  the  hliihest  bnlld- 
ing  in  Boston,  wns  tufficicni  to  roll  the  slgnaloillcer 
oft  hU  lounge.  In  New  Jersey,  where  tbe  sliock  <(*s 
most  soiero,  the  rallwuy-ttallon  at  Suatirighl  «M 
•biftwl  to  one  side,  *  sliaklng  up  the  contents.' 

—  Til*  meeting  ibli  year  of  thr  German  *Deleiy  of 
natarallsts  and  physicians  viU  belwld  at  Mafilelmrg, 
Sept.  1»-S3. 
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COMUEyT  AND  CRITICISU. 

ME)iiicii<'ifiriii  Uie  Amcncau  atasociatiou  for 
th«  advaiK'CRienI  of  scietict-  is  reaililv  iiLUtin* 
aUe  by  iiiiv  oiic  willing  to  pav  h  itinnll  niimml 
fee.  and  it  t«  lAr:g<'lv  nirirctvtl  liy  the  locnlitit^s 
wbi^  it  visits  in  iu  nnnonl  peregrin  a  tioii.  Mo 
many  sections  of  the  northcni  luilf  of  the 
United  States  have  alreiuly  been  visited,  that 
one  would  Mippoae  the  tuembcrahii)  would  now 
Jrly  represent  the  diairilmlion  of  inti-reMt  in 
'•clenoe  throughout  the  country:  though  for 
TarioQi  TTOsonK,  and  imrttoulaily  bcettuHC  the 
nation  bns  never,  nl  least  in  recent  years, 
et  there,  one  would  expect  a  feeble  Blinwing 
fyotii  tli«  southern  and  I'aciflc  atatea. 

An  inspection  of  the  list  of  present  mem- 
bers sliows,  however,  some  curious  anomalies. 
The  total  Ditmber  of  meml>erH  i»  2.011.  The 
cities  having  the  largest  number  of  members 
arc  New  York  (163).  Boston  (142),  Cincinnati 
and  WashingtOD  (127  each).  The  next  high- 
est l«  Montreal  (71).  where  the  meeting;  was 
heM  tiro  yeiirs  ago,  which  dblances  Pliilndel- 
phia  (-"il),  which,  in  its  turn,  i*  scarcely  ahejid 
of  St.  Lonis  (I'.i)  an-l  Cambridge  (t").  New 
Hnven  (&*>),  with  all  its  scientific  activities, 
J*  not  so  far  beyond  Hartford  (19)  as  we 
Mihouldvxpcet.  Chicago  iihows  a  meagre  num- 
ber (2>>)-  ■n<l  \»  siirpaHiieit  by  Uullimore  (28). 
Salem,  as  the  ooniinul  he.id<)nnrt<'rs  of  the 
asdociation.  hanlly  responds  witli  ereiUl  (3<>). 
^while  Minneapolis  (31 )  surpasses  Chicngo 
tixl  Italtluore.  Providence  (15),  where  the 
datlon  liua  not  met  since  tSJiA,  makes  a 
Iter  showing  than  ludtaniiiiolia  (7),  where  it 
net  in  IH71  ;  or  Diibimne  (1),  1K7i>;  or  Detroit 
(B),  1875:  or  linlfnlo  (12),  ltt7fi.  Sewral 
of  these  are  sorpass^^^  by  New  Orleans  (10), 
new  whidi  the  association  never  venlnredi  and 
by  San  Francboo  (tV),  still  farther  removed 
fhom  it«  ncttTitie*;   while  (linrlenton,  where 
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the  assoeiatioii  met  In  IA50,  finds  no  represen- 
tation wbat»oevcr. 

More  than  one-third  of  the  association  eomc 
from  New  Yorit  (349)  and  Massachusetts 
(311).  Ohio  (208)  comes  next,  followed  by 
the  DIslrlei  of  Columinu  ( if.*) ,  Canada  ( 1 20) , 
und  I'cnnHylvania  (111).  No  otlwr«lates  flir* 
nish  more  thnn  100  merobcrv;  Init  it  is  un- 
expected to  sec  Connecltcnt  (73)  neck  and 
neck  with  Missouri  (72)  :  Khodc  Island  (29) 
far  in  wlrance  of  Vermont  ( 18)  and  Maine 
(14) :  Michigan  (2I>>  below  MinncMta  (.'i4) : 
KanMs  and  Nebraska  (.">  each)  following  Colo- 
rado {!)),  and  even  New  Itniitswick,  Alabama, 
Florida,  Texas,  and  West  Virginia  (7  each). 
Kcntudty  (31)  surpasses  Iowa  (25),  and 
Indiana  (39)  laga  far  behind  Illinois  (69). 
An  examination  of  the  list  on  the  bads  of 
pupidation  would,  no  doubt,  prove  intereatli^. 


Hiiw  olil  may  a  newspaper  be  and  sllll  be  a 
ncwspuperi'  This  <iut:3tiDn  boa  been  up  for 
dedsion  before  the  Mcretarj-  of  the  treasuni-. 
and  it  has  been  deddcd  that  a  ncwspai)er 
ceaseA  to  be  a  ncwspapei'  when  it  has  another 
tH'nide  it.  One  newspaper  is  a  newspaper :  two 
or  more  newspapers  sewed  togelhet'  are  not 
newspapers,  but  form  a  lK)ok.  -  nl  ti-nst  printed 
matter.*  All  this  means  that  a  NewYork 
importer  desired,  ns  his  customers  most  cer- 
tainly desire,  that  some  bound  rohimes  of 
jifi'i'nlicals  "ItouUl  be  admitted  True  of  duty  as 
])ci'iod teals,  ns,  according  to  the  last  luw».  the 
imiMrtcr  thought  they  should  he.  Bat  no:  the 
decision  has  cume  down,  thai  ■'  it  is  fair  to 
hold  it  was  ttiis  frcsb'and  concurrent  statement 
[which  character  it  loses  >  when  kept  for  a  year, 
nnd  then  fastened  up  with  iU  fellows']  that 
eungn-ss  meant  should  go  IVve.  and  »ol  (so 
far  OS  news  is  coooemed)  the  stale  sheets,  the 
acoumuUtion  of  the  year."  Cannot  all  who 
may  be  afltecu-d,  as  arc  all  readers  of  foreign 
Journals,  bestij'  lhems<elrea  to  prevent  such 
iiceitlesb  restrictions  of  tbeit  ri%b.U>\ 
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Th«  particular  votumes  upon  which  cliuies 
were  called  fbr  in  this  case,  were  hound  volumes 
of  the  Annali!«  de  dermutologie  nnd  Antiatea 
det  matadie*  dt  l'ortill»,  —  books  which  ilo  uot 
enter  into  competition  with  any  ]>ro«liice<I  in 
Americn,  and  which  never  CAn.  If  one  wants 
a  number  or  volume  of  either  of  those  annaltt, 
he  muftt  b&vc  It,  and  nothing  else  will  do:  ami 
no  r<^]>rocluction  i*  poitaitile.  on  account  of  the 
limited  itcmnm).  Wc  haw,  then,  one  more 
decision  whicti  intcrferu*  with  American  alu- 
denta,  makes  th«ir  work  the  more  exiiensive, 
and  in  no  possible  way  can  benefit  the  Amcr* 
ican  book-maker.  Congress  liad  granted  a 
little  relief,  btit  tlint  little  has  been  made  less 
by  a  thoughtless  decision  of  the  treasury.  We 
aay  ■  tbooyhtlL'S* ;  ■  because  it  is  known  to  but 
few.  outside  those  immcdi.itcly  iiitcnist«-d.  that 
the  ii]>paratua  and  books  used  by  the  scicntilic 
men  of  America  mtiat  to  a  large  extent  be 
boujiht  when-  they  art  prlncii>ally  produced,  in 
Eui-oiM.' ;  repi'oiiiK'tinti  living  out  of  ilie  rjues- 
tton.  both  on  account  of  the  limited  {tcmanti, 
and.  In  case  of  apparatus,  on  account  of  an 
instnnnciit  li<.-iug  to  aonie  exteul  a  woik  of 
art  which  only  one  man  nmy  be  capable  of 
bringing  forth. 

TiiK  great  question  of  oor  time  is.  How  aball 
we  bctt«r  our  methods  of  cilucaiiou?  The 
main  cffbrtx  to  this  end  iwem  to  be  to  better 
the  system.  The  rcul  need  in  of  better  teach- 
er*, not  more  painstaking  or  devoted  leachera, 
for  in  these  regards  there  i&  little  to  be  desired  ; 
but,  n»  »  doss,  our  teachers  are  men  unci 
women  whose  oinwrlnnitiea  of  culliire,  whose 
means  of  obtaining  u  broail  view  of  the  sub- 
jects they  tcacli.  are  <lcptorably  small.  Year 
by  vc«r  the  number  of  IIiohc  wlto  go  to  the 
teacber'»  work  from  any.  thing  like  a  univer- 
•Ity  troioing  become  relatively  fewer.  The 
normal  scliool  is.  unfortunately,  taking  the 
place  of  the  university  M  the  place  of  training 
for  instructors  in  the  priroary  and  secondary 
schools.  Thcae  instituttoiis  arc  admirably 
contrived  to  sier\'e  the  immediate  ends  they 
seek  to  attain :  they  make  bnsineas-llke  but 
*Jcuderly  provided   inttructort,  who  do  their 


routine  woi-k  better  than  those  bred  in  adiooU 
of  broad  learning,  but  who  miss  the  beat  that 
a  liberal  training  has  to  give.  The  Doniinl 
school  ia  fised  in  our  American  system  <er- 
tnSiiIy  for  Dfty  years  to  come.  I'he  practical 
(lUcslion  is.  What  cnn  lie  done  to  lin  Ltieir 
work  to  a  higher  level? 


There  are  two  ways  of  doing  thU,  each  of 
which  seems  worthy  of  dcbitte.  One  is  to 
move  the  iiormtil  schools  to  the  scats  of  good 
universities,  and  mingle  the  university  teach- 
ing with  the  strictly  technical  instruction  in 
pedagogics.  The  very  presence  at  a  univer- 
sity win  ^ve  a  lift  to  the  ideals  of  the  pupils 
in  the  normal  si'hool.  It  will  cost  a  penny 
more  to  train  the  youth  tJiiin  it  docs  at  pres- 
ent, but  this  is  not  a  (juestion  of  pennies. 
Nobody  reckons  pennies  ih  war ;  and  this 
work  of  edu<'aIion  is  the  eternal  war  of  man- 
kind.  Anoth(?r,  cht-aper,  Ic"  eircctivc.  but 
still  poMnibly  useful  plan  is  to  give  the  nonool- 
school  teachers  an  occasional  year  of  residence 
at  a  university,  where  they  may  for  il  liruu  |iur- 
tiuc  knowledge  for  il.i  own  siike.  nii<)  widen 
their  views  of  their  great  work,  iloi'vard  unl- 
vorsity  now  allows  its  teachers  one  year  in 
seven  for  private  study.  The  state  could 
aSoni  to  do  as  well  by  its  normal -school  teach- 
ers. If  we  llfl  the  grade  of  o<ir  leiurbcrs,  the 
'■  svMtem  '  will  take  care  of  itself. 


The  government  printing-oHlee  has  retx-ntly 
issued  a  catalogue  of  the  aiiustie  mammals  ex- 
hibited by  the  nulioiud  mn.'>eum  at  the  great 
inlerualionul  fisheries  exhibition  in  London  lost 
year.  It  consists  of  n  general  .iccount  of  the 
more  interesting  seals  nod  wbale;s  of  our  coast, 
with  a  brielly  annotated  list  of  all  the  s|iccics 
exhibited,  ami  Is  prepared  by  Mr.  K.  W.  True. 
It  detracts  very  much  from  its  value  that  It  was 
not  printed,  ami  rcnily  for  sale  or  distribution, 
nt  the  time  of  the  exhlhiiiou.  To  aj>[)ear  now, 
when  the  collection  is  8hipi)ed  to  nnolber  con- 
tinent, seems  somewhat  of  a  farce,  as  its  whole 
value  now  lies  in  what  it  contains  apart  fVom 
the  collection.  Kither  wo  should  revise  our 
dllntory,  and  at  the  end  hasty,  legislation  In 
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«nch  mattrr*.  or  Ihe  esliitiitin)^  (l4;|MiniiiviiU  of 
tbc  gOTomnKiil  will  )n>  forced  to  the  nccowitj 
(to  do  proper  credit  to  tlieniselves)  or  uiain- 
taloing  exlilbdlou  scries,  which,  with  slight 
Duxlilteatfoiu  for  s|)eclid  occoaloDa,  ina.v  be 
kcjit  nl  liawt.  lo  M-ntl  wh<-i'i'vcr  iind  whcDCVcr 
ri'<(iiirT*i.  If  wc  .ir«  riglill)-  informt^d,  tlic  nil- 
tiotiiU  inii«eiim  bns  already  decided  on  soniu 
aneh  step ;  siid.  ir  internationid  eshibiiion^  are 
to  be  a  yearijr  occurrence,  lliv  nmscuin  Htioiild 
ad*)  to  iUi  stiiir  u  it|>ccinl  nxbiljitionnry  force, 
and  not  ircnkcu  il»  rfflcicncy  for  it«  proper 
work  by  thi-sc  oonalant  extra  draugtita  upoD 
it«  oovrgy. 


LETTEHS   TO    THE  EDITOR. 

Claaaiaoatloii  of  tli*  Uolluacfi. 

]:>  Mr.  lull'*  kirt'll}'  ii'ilk-e  <>r  llie  ariiclt?  'Mul- 
lit^ca'  la  Ibo  ' EticyclopapiMii  llrllHiiiiicu.'  publialitil 
la  your  Journal  of  Jiiii«  13,  lic>  iiiiribuun  To  me  "lh« 
crrmieoiM  *lAtvinriti  dial  llie  radula  at  UlM-opIiorn 
I*  horaT,"  Mill  wAAn  Ihiit  *  [I  l«  realty  vliElliioiis.'  In 
tlu  onflnanr  tonia  of  the  word  '  liiirn;,'  cliliiii  )■  (1 
TontBre  lO  Udak)  correctly  (ktcribed  u  boruy.  ThiiC 
tli«  radniB  U  eononlly  ci>n>l<1erf<I  to  oiislst  nt  l\w 
cliemlcaJ  boJj  known  a*  ctiUiii  Is  iliiiiiicUy  «tai«il  in 
tli«  article  critlclMtl  bj  Mr.  Unll.  At  tlie  lH>llor[|  of 
p.  -140  occur  llie  words,  'a  cIiElinous  bund  ([(if  tnil- 
ula).'  1  thoulil  b«  Klid  to  know  It  Mr.  l>ull  liai 
uiiderlakeii  any  tfiecjal  clietnloal  aiialy^  of  ilie  tiib- 
Mance  of  ilie  riu] u la  111. 

Wiib  rvffard  to  llto  very  Keiieral  pretence  i>t  Jaws 
in  ^to(>»i>|>tii>rou»  Mollulca.  [niiitl  malnUIii  mytuie- 
ment.  Tli«  pr«*eneeot  a  caU-nrvoiu  lm|>rvun)iiiiiii  \», 
It  ia  ima,  imt  usqbJ.  but  ucrpUoiinl  {'iU 

3Ir.  Dall  U  mlntokan  In  luprioiiliiB  iliat  I  have  fol- 
loweil  Mvdnnatil  \n  rcRanl  u>  fonniilui  tor  the  teeth 
tS  Uie  rndiiU.  The  oihnr  wrk^rt  whom  be  cites  ai 
Dot  folRiHrt]  orp  jiri'dirly  thiriic  (mm  whom  my  fctale- 
DivnlJi  on  the  duiaili  of  Ihli  lubjvet  wer«  drawn  IS). 

I  liBTe  no  fault  to  find  nlth  Mr.  lull  for  dlff^rlnK 
(torn  me  a*  to  ccitalii  |>oiiiii  o[  clou  I  Ileal  Ion,  tint  I 
•houtd  tie  (t'ad  U>  knun-  his  j/rmin'l*  for  rricardlni;  thn 
Zjgotiranelila  •»  >ii  artificial  groun.  He  merviy  r«- 
aMaru  the  old  Tlew,  which  I  think  I  hate  (uJRclantly 
tboirn  to  be  untenable  (4).  Mr.  Dall  abo  nuort* 
tliat  the  order*  □(  Lipooepbala,  buod  on  the  cliarac- 
teni  of  llie  nddiictor  iTiiiicIca,  are  defunct.  In  iplte  of 
this  opinion,  t}i«  uin'Cks  theinnlve*  vtlll  exlit,  and, 
In  my  upinion.  rnnilsli  indlcatlona  of  natural  and 
Importatit  iltTcn.'^it  (:r"iii'f  anions  'he  bivalrc*  (ft). 

I  (bould  be  1*1.111  ti>  hnciii'  on  what  grounds  Mr.  Dall 
couiidcra  th?  \\\nr  ilivlgjuiiii  of  Llpucvphala  ndopted 
bj  me  to  be  unnatural. 

lastly,  let  nie  *ay  tlmt  I  do  not  know  on  what 
authority  Mr.  Dull  aM«rl*  that  the  ealcareoug  devel- 
opnenls  of  the  lnl*KUin*nt  in  (.'IinetiHlertua  and  Neo- 
mcnia  have  no  ratatloD  lo  the  rlietls  of  Chiton.  That 
tliey  alM)  repniMnt  or  rapli»ce  (be  *|)l»«*  of  Chitons 
)i  lufflcleiitly  ohtlooa.  Bnl  what  U  to  prevent  oar 
eotMelvliiK  of  the  epMertnlc  »hel)y  plate  of  a  Chlcani 
at  orfflnaily  dcreloped  bf  the  gndnal  roalcecence  o( 
a  nnmber  of  email  calcaraoo*  dsotlel**.  In  ilie*ainc 


nay  as  the  nievodennlc  demltl  ImAM  ol  bony  BaliiM 
hare  developeii  from  the  Rb*|{r<vn  denlklc*  of  the 
■liarkB  («)  7  E.  HaY  Lakxbctkil 

I'nlnrdir  n>llrn,  Loodan, 
Jaly  &. 

{\)  Xot  being  an  oi^nk  cliemiit.  J  have  not 
attcnpivd  aiinlyi^B.  but  linve  teeied  miny  railiitne 
with  uiie  n.-iiiil[.  —  Ibe  ciiltin;;  iH>4nt«  of  ili>>  ii'cdi 
are  alwiyt.  and  the  whole  raduln  uciierally.  of  a  tub- 
ilance  allied  to  chltin.  Tlie  very  K«iiernJly  erroiMioua 
stalenietitti  in  the  text-hooktied  tochecrlliclsmof  the 
language  of  Profestor  L«nhe*ier  at  tendlni;  to  eon- 
tiniie  the  cimrimloii.  ('Iillin  1«  tnroly  a*  dtlTereiii 
cbeiulcally  from  hum  ai  txmc  U,  and  It  cannot  be 
defitable  to  coiit^nu'-  lo  tn'at  the  two  cubstancei  lii  a 
way  to  perpvtiuie  an  error,  Kiiriber  data  on  thl« 
to|>lr  may  be  found  In  the  Auyuat  XaturtttM.  pp. 

(SI  I  sliould  ho  uratefal  to  ProfeeMir  ),ankcHer 
tor  tM  name  of  any  recent  maltmk  huvlng  a '  ahelly  * 
or  eteii  a  paHlally  '  calcified '  jnw. 

(31  Tlia  tnrmUM  given  for  the  tMlh,  and  tli* 
method  u>nd  In  maMna  a  formula.  a<  Infrrrtd  from 
tlie  irxi,  which  werE  the  paitlenlar  detail!  crltlctocd, 
are  partly  Incorrect.  I  wa«  vroiig.  Iinwerer,  In 
Hulgnlns  a  lourcc  to  Ibcm.  One  (fur  Inttaaco, 
rntulla  vulgata)  h»*  the  formula  3+34-1+3+3,  In- 
ilond  of  3.1.4.1.3.  Mo  nioltoik  ha*  more  than  one 
roi-dlan  tooth;  and  thv  central  li),iire  at  the  tomtutn 
mint  In  all  ca»e(  be  1  or  0.  I  find  ilic  erronccjoa 
formula  in  San'a  text,  Ihuiich  he  flguret  the  teelli 
com-ctly.  .V(!aln :  ChiKni  stdleri  has,  like  all  Cbiloni 
hithertouxaaiincd.IhcfiirniuUe+S+l  +  S-f  6,  instead 
of  0000.1.1.1,0000,  which  Isgfveii;  hut  this  I*  duubt- 
1™  copieil  from  oome  other  auihoHly.  Ilonwvor, 
accurate  formulae  for  tlie  Chiton*  and  Limpets  have 
been  accrs*ibk  (or  auuie  yean.  Again.-  tlie  tcctli  of 
the  radiila  are  divided  by  nearly  airniodem  itudcnta 
of  that  oTBan  into  rbacbldlan  or  Biedlan.  Utrral.  and 
uncinalteeili.—tlir«eeer1ea  which  have  anniuniical 
relatiuiiB  to  Ihemilula.  which  are  usually  prvlty  dear. 
Fur  '  Inieral '  ProteMor  Laahraier  lubttiiuie*  ibe 
term  '  ad  median,'  whtcti  Is  not,  te  tar  as  I  know, 
hi  use;  and  for  tlie  'uneSni*  he  adopt*  Ihe  tenn 
'  lateral*,'  which  I  venture  lo  think  1*  uiideolraUe 
B*  leadiug  lo  confusion,  and  not  in  ncconl  with 
general  asa«e. 

(4]  The  crounds  on  which  I  mslaln  tlic  geitemlty 
acccpteil  view*  of  rnalacolnslnu.  ■■  to  the  reialioiia 
of  the  KTonti*  ProfoMor  Lankeiter  bai  compounded 
lulo  the  order  ZyKObranchIa,  are.  that  the  mere  abor- 
Ijon  of  one  of  a  pair  of  organs  is  not  a,  ehamrter  of 
onJInid  vnliic;  nor  arc  the  characters  aulKned  lo 
Zycobraiichla  applirjihtu  to  all  its  mcmbora.  More* 
over,  I  am  of  the  opinion  that  the  characters  which 
unite  the  RhipldoEloua  among  tfacmselves  and  the 
liocusln)aaauoncthoBi*dvesare  of  bi£bpr  systematic 
value  than  the  charocten  here  relteu  upon  for  dlc- 
nicmbcrlns  ihem.  t  bellev«,  that,  had  ihelcomnl  pro- 
fcaior  mode  rvsvarchi^i  among  a  larxc  number  of  theM 
fonii*.  he  would  probubly  Iw  of  this  opltitnn  aleo. 

(0)  The  characti-'rs  of  the  adductor  niiLi>clee,iulonK 
an  wc  wrre  ignurnni  vf  iutcrtnedlaie  lonuSi  ateincd 
to  afford  a  (^ouil  ba^is  f(.>r  orders  in  the  Llpocepliala. 
Now  tliat  wc  know  of  forms  which  are  more  or  jesi* 
ill  termed  late,  in  tlie  Poclinldao,  Onlraeldae,  Uytilldac, 
and  other  bmilles,  atiil  that  In  the  young  (not  euibrv- 
onlc)  there  are  fiviiueiitly  two  adductor*  dl*c«rnlbl« 
in  *uppc4ud  raoiiomyarUn*.  with  *uch  form*  turn* 
tng  up  as  Diiiiya,  and.  more  recently,  Chlamydiv 
concbo.  all  temllng  to  efface  the  nippotcd  deOniie 
limits  lieineen  the  alleged  order*,  it  teem*  liDpo* 
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rible  to  Ktftlti  thou  orilen  &iiy  loiiiinr.  Slillcika 
tmmA  10  thU  vfev  long  >gn.  miiiI  mnrh  cirroboratlve 
eTid<rnee  bM  Iconic  to  hanil  ilncn.  Infitri.  iIiemdoM 
not  at  pr«Miit  sitth  lu  bt  any  pood  bmlit  fur  ordinal 
divisioDH  in  tlie  I.L;>i:ii-e{)|inln.'  Tlic  dlvUlniin  Hil<<|ili-<1 
by  ProfpBtor  Liirikfitcr  jrc  iiol  nnnaturnl;  Init  tlipy 
kppoar  Ici  Imve  Tiiptely  an  approxlmatr  valUB,  ami 
anade  into  uuv  anutlicr  to  aucii  an  nti-iil  a*  to  bn  of 
]itll«  «ysIi>itiLillc  nsv. 

(0)  'i'liere  is  iiiiiliin^  to  pr«T«nt  any  wich  CDneep> 
lioii;  bill,  uiiforlunutcly.  iIimo  I»  norviclencp.  "yet, 
tlial  It  wouM  couforni  lo  :iny  iiiIiji^l'IIvl-  rcnlUy.  A 
T>arall«l  •taleiueiit  would  bo.  ih.it  i\vt  iroul  on  a  ck* 
rvyHixe* '  tli«  bunii  on  a  raiu.  We  can  (.-unuelT« 
that  u-iiolly  ur  hairy  aucretlutiB  may  lie  w  iiiodii)i.~il  ai 
to  produce  lionis,  and.  In  fact,  do  produco  th«in  oe> 
Cailonally.  'Hie  inijioriauca  o(  the  sliell-glanil  in  the 
Ainbryoaic  cnnilitldii  of  tbc  Mi>i1u<icfl,  m  Miown  by 
rrofenor  LanliMUr.  than  whom  nnui.-  Iiitve  con- 
tribiit«d  moro  vaJuabl«  Suv«siigatlciii6  on  iliia  tO|>[c, 
forlildii  that  wo  fJioiild  coiiitl'ler  llifse  »«i:oii(lAr7  <^i- 
Llciilar  pmducu  at  lln  eijiilvnlcnl.  That  lliey  are 
nothlnsleiH  than  identical  with  Cbit«n  ajilnM  will,  1 
tWnk,  T>«  ailmllKid  by  any  one  who  comparea  1I10 
flpitra  of  Relncke  and  Hubnvbtoii  ('biU>iitiani1N«o- 
manla  rei[H>cilvoly.  There  ant  also  a  great  variety  of 
otlicr  Chiton  tpln<u;  nnil  »n  some  HiMurellidac,  and 
even  In  some  bracblopodi,  siialogoiiii  tttmctuniR  inny 
be  found. 

In  cDDcliulon.  Sir.  Editor,  permit  ni"  to  PXprfM 

■  be  liQpc  that  tbvse  tnorc  or  Irss  nn  Import  ant  il<-Iiicl* 
in  detail,  wblcli  ore  itieviiabk  to  all  worU  of  a  sriiKral 
rlinnictur,  may  not  obscure  what  I  have  (indcavon-d 
to  stale  el«ar1y  (Damdy,  Iho  grcnt  lahi'-  and  im'fnl- 
aera  of  Professor  I.iiukL'iIer')  u'ork],  nor  delay  nhnt  I 
believe  will  be  its  etenlniil  conseqtiffncc,  —  an  Im- 
portant rvfonnnlion  In  our  general  niollmcjin  ayMema. 

W.  H.  Dall. 

Tho  earthquake  of  Ane.  10. 

It  la  &  little  remarkatilo  iIihi  the  eartb-inshe-flh'ick 
of  jMtvrdny  thould  have  baen  tell  nltb  conald^rable 
Eena  lii  iha  dty  of  New  Mnvon,  whkb  is  Imllt  npun 

■  nndy  plain,  while  it  wa>  poiriiptible  utily  kk  a  abort 
terlaa  of  lateral  vllirnilom,  InmliiK about  asi'eonil  nnd 
a  half,  and  so  illjibl  thai.  Ii  wa«  imnotkcil  hy  most 
{wnoDa  In  Uio  vicinity  of  the  oti>orvatar>'.  The 
obtcrralory  is  bulll  on  a  sandntonc  Inlgo,'  and  ia 
aboac  a  lituidr«d  and  Hflv  feet  above  llde-water.  In 
{geodetic)  longitude  nvsl  .2°  :•'•'  1^.10",  and  latitude 
north  il"  10'  S.M". 

A(  Iht'  time  of  the  rlbralion  the  writer  wan  siltins 
at  a  table,  nnd  ita  probable  url^n  at  once  oceiirrcd 
t»  hliu.  Aliowlnij;  for  the  few  aecotidi  ocrnpkd  lit 
taking  out  bii  wuicb.  ihc  tremor  occurred  nt :;  fa.  7  m. 
3$a.:  and,  as  tliewatcb  at  Ibattimewaa  LA^iloivof 
Ili«  fifth  hiiur  west  from  Greenwich  local  mean  time, 
the  tremor  ttisy  be  »ei  ilowii  as  bi«lntiing  at  ~J  b.  ■  tn. 
ST  a.  by  tbia  mean  time;  niid  1  should  vdiraate  the 
itneenaitity  at  not  rn«rv  than  2  », 

LbdnjuU)  Waldo. 
r*l(  rallniB  obHmtory.  Aun  II. 


On  Sanaay,  Aug.  10,  at  -ih.  8m.,  I  fell  an  earth* 
quake,  laailng  three  or  four  tocoii  Js.  The  o«cillator7 
no*«Enent  was  from  a  little  inuth  of  weal,  toward  * 
llllle  north  of  eait.  The  oarlilatloTia  were  rapid  but 
illjlhi,  with  raailmum  lntci»liy  between  the  tint 
and  tocond  second,  when  Ibe  inovement  beiiaii  gtnd- 
nally  li>  decrease.  The  aci^omiinnyinii  sound  waa  like 
the  nimble  of  arlillcry-vitgons.    Jti.Ks  U.titcoir, 

OMDhrldie,  Ana,  10. 


EPIDEMIC  CHOLERA  AXD  IXFECTIOUS 

DISEASES. 

TiiK  i)rc4Pncc  of  cholera  this  summer  id 
opiilcmic  f»nn  in  soutborn  Frsiic-o,  Uie  nppear- 
ance  of  sporadic  cawn  nt  wiiK-ly  acnlttred 
places  and  on  staipboHitl  ai  various  s<>ii[)OTts 
of  the  European  oontinciit  tintl  of  England, 
have  brought  wctti-rn  (.-I\-itlicatioii  once  more 
face  to  faw  witli  two  of  Ibi;  luoat  imporUtnt 
problems  which  modem  seU-iivc  Hn<i  social 
organiijatioQ  can  be  enlletl  upon  to  soKt. 
'Hiese  problema  jtist  now  comu  home  to  cverr 
one,  but  In  orttinarj' jears  are  put  out  of  minil. 
or  left  lo  tlie  care  of  lnbi>ratory  ilevoloes,  or  of 
oflleiaU  chargcil  witli  ilciwirimenta  coix^enied 
with  public  hygiene. 

The  fli-flt  involves  a  purely  seicntific  ijurs- 
tton  as  to  the  eauses,  modes  of  origin,  nnd 
ways  of  jii-upiijcalton,  of  the  Infectioiia  or  so- 
culled  zymotic  <ii9«i»p8:  the  second,  evolving 
itself  naturally  fhim  the  lirst,  ia  of  a  more 
immedinlcly  pr-ieticitl  nature,  and  deals  with 
thi-  prowssea  best  calcnlnlcd  to  prevent  nnd 
anUtgoiiise  lliesc  diseases,  esjwclally  when 
presenling  thcmsoh-es  as  cpidcmios.  And 
these  problems  owe  this  much  to  sach  epidem- 
ics.—  that  by  them  men  as  individuals,  nnd 
goveinraent*  (their  representatives) ,  are  stim- 
ulated lo  a  vigor  of  inqiiii-y  and  action  which 
are  never  evoked  by  a  enatomary  rate  of  mor- 
tality, however  high,  ftvra  endvmio  diseases, 
such  as  are  alnaj's  with  us ;  Just  as  the  stinv 
iihis  of  ]>ro§pective  want  ollen  meets  with 
a  ready  response  where  chronic  destiluliou 
inulces  iiu  iiiclTecliial  appeal  lo  action.  Tjr- 
phoid-l'ever.  resembling  cliokrra  very  mudi  En 
it«  pi'itmg.itivn.  lii-maiids  s  sicndy  toll  froio 
Ibc  populations  of  Europe  and  North  Amcri(^a, 
compared  to  which  the  occasional  ravages  of 
cholera  become  Inaignilicant ;  and  yet  It  Is 
impossible  to  inapirc  them  wEili  nii  Intelligetit 
dread  of  Itiat  enemy  cxprcsaing  itsirlf  in  pos- 
sible and  comparatively  simple  pracanlions. 
The  self-reliant  Anglo-Saxon  continties  to  re- 
gard typhoid -fover  with  a  measure  of  the  same 
inditference  felt  by  tlie  fatalist  of  India  towarti 
cholera;  and  the  e:KplanaUon  is  to  be  found. 
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«c  belierv,  lArjccly  in  Msovintiuii.  ftiid  not 
merely  in  Hw  tact  thai  fifty  per  cent  of  tltose 
miar-kcd  vrilti  tbc  Intter  ditiense  die,  ntiercas 
Ktiotit  oighty-Gvp  \KT  coot  ol'  lypboid-fever 
CMee  Btirvivc.  The  typhoid  suilerer,  as  a 
sarvivor  even.  Is  robbed  far  more  nittilculy 
of  time  aiiil  strength,  which  liy  tlic  Anglo- 
Snxoti  nre  trnnorormcO  into  wmlth,  which  to 
biin  is  life. 

By  this  eceoiing  digression  we  would  tin- 
pr«M  H|>on  readers,  begging  ihoia  to  keep  it 
Steadily  before  thfinaelves  nmi  their  public 
Miiborilie^,  the  foct  thnt  diolern  is  tint  one 
fonu  under  wtiicli  these  great  gotirrni  prob- 
lem* of  tlio  caaso  and  preveDtion  of  iiifeciiouH 
dtscflHs  present  themselves.  The  prevalence 
of  cholera  in  Prunoe  gives  tlie  heiilth  evniigel- 
i*t  In  tJic  ruite<l  .Stiitcs,  who  might  otliem.-i»c 
continue  crying  in  the  wilderness,  at  once  a 
text  And  a  hearing,  from  which  those  who  bare 
come  out  from  their  usual  routine  must  not  be 
allowed  to  tiepart  without  a  reiiolTe  lo  nmend 
Ibcir  ways,  even  though  Uiey  c«c!i[)c  this  csiw- 
cial  visitation.  This  thi-ctit«ning  of  cholera 
should  be  the  spur  to  animate  noithern  xeal 
for  the  iiotutton  of  tbe.te  probleniat  which  the 
tiouth  au  oftvn  finds  in  tbe  proximity  of  yellow- 
fever. 

It  now  seems  <iuite  possible  that  the  United 
Slates  may  escape,  at  lea^t  this  year,  an  in- 
vasion of  e|tldcmlc  cholera :  hut  if  so,  the  re- 
prieve slioidd  b(-  iiacd  to  perfect  prccnutions 
and  vigilance  itgaimit  next  year,  and  lo  oollatc, 
IM  far  as  may  bo,  the  latest  sHentific  invpsli- 
gatioos  with  previous  observnlion  and  experi- 
ence. Science  has  alreaily  publlsliei).  either  in 
fiill  or  in  atMtract,  the  a^ven  reports  to  the 
G«nann  government  enianating  from  tbc  ebolcra 
commission  noder  Dr.  Koch  in  Kg>'|>t  and  in 
India.  These,  in  giving  in  a  somewhat  popular 
Ibnn  the  resulla  of  aiudlca  of  the  IVesh  excreta 
of  furiy  cholera  puiicub*  and  of  tlic  cadavers 
of  Cfly-two  retvut  vi<'tirits,  oll'er  nii  intl-rcsling 
and  doubtless  valuable  contribution  to  Uio  sub- 
ject amlcr  discussion,  but  by  no  means  demon- 
strate that  the  active  principle  of  cholera  resides 
in  a  microbiun,  or  that  the  imiilcular  mleroblon 
tiaa  lieen  tliscovercd. 


NotwilhstiiiMling  the  labors  nnd  advances  in 
tliie  direction  during  tbc  last  ten  or  twelve 
years,  tlie  number  of  dlsesses  in  regard  lo 
which  a  |)ositlvo  ofllrmalion  can  \>c  niiute  that 
they  arc  eniucd  by  a  micro-orguiiinm.  aiul  by 
a  t|)c«ific  roicro-OTgwiism.  is  sUU  vciy  small, 
•ikI  neither  cliolerfl  nor  t}*phoid-rcvcr  can  as 
yet  be  included  in  that  number.  The  num- 
ber in  rejfurd  to  which  there  la  only  a  strong 
|trobabitity  ihat  they  rosult  flrom  a  six-cific 
germ,  propagating  amid  favorable  surround- 
ings, and  finding  ontninec  to  the  system  of 
the  victim  under  favorable  drcumstancea,  u 
miicti  larger,  and  must  sUU  be  regarded  as 
embracing  choleVa. 

The  investigations  of  tbc  German  commis- 
sion will  probably  bo  contintied  under  tbo  au- 
spices of  the  Uermao  health  bureau  at  Berlin, 
or  otherwise ;  and  the  British  government  bos 
at  la^it  appointed  a  commission,  consisting  of 
Ors.  Klein  nnd  Ilfncnge  Ciblies,  to  go  to  India 
and  pursue  this  imjniry  as  to  the  nature  of 
cliolcra :  so  that  n  further  ehiciil.ition  of  ttic  sub- 
ject, and  of  the  precise  significance  of  Kocb's 
observations,  may  reasonably  be  auticipatol 
at  no  dt«tant  day.  In  the  mean  time  it  is 
our  duty  to  protest  against  a  confident  appli- 
cation to  the  disease  itself  of  measures  of 
prophylaxis,  of  treatjoent,  of  diBinl'eetJon,  or  of 
quarantine,  based  u|K)n  tlie  life-hfstor)'  of  tlic 
eomma^tipj>ed  baeiltua,  or  ii|)on  itw  behavior 
when  subjected  to  the  action  of  certain  media 
or  of  i«rtain  genoicides. 

Altlioitgb  their  specific  microbions  have  not 
been  definitely  demonstrated,  experience  and 
obscr^'ntloii  have  fairly  cxtabliabed  the  proba- 
ble acCTiracy  of  certain  views  in  regard  to  both 
typhoid-fever  ami  cholera ;  and  upon  Itiese  the 
raciisurcs  to  Ih;  adopted  ogniiist  such  maladies 
are  at  present  to  Im?  Iwaed.  They  arc  clearly 
and  concisely  set  forth  In  a  circular  entitled 
-  Suggestions  relative  to  epidemic  cholera.' 
lately  issued  by  ihc  Massacbusclls  boani  of 
heiillh,  iti<eir  following  generally  a  previous 
circular  emanating  n  year  ago  last  June  (Vom 
the  English  local  goveriuneut  board,  and  re- 
jirinted  under  the  same  antliority,  with  other 
supporting  papers.  1a«t  -luty. 
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AMERICAN  APPLIANCES  FOR  DEBP-SEA 

ISVESTIGATION.  —  THE  DREDGES. 

Tin:  nsi?  of  dredges  for  olitaliiiiig  marine 
K|N!dmfri!>  \n  ■siM  In  liavc  l>een  siiggoated  by 
tlip  common  ovitUT-ilreilgi-,  — a  oiiL--sided  oon- 
Irivntu'i;.  well  o'lspUnt  for  lli*-  «lintluw  oyster- 
bunks,  on  which 
ilisskiinilljban- 
dlcii  l)_v  tli«  oy!<- 
tor'li»liPi-nicn  of 
liotli  EuioiM?  und 
Amciiutt.  Thia 
dredge  possesses 
only  n  single  nar- 
I'ow,  hoe  -  like, 
scraping  wise.  »t- 
taclied  lo  a  tiglit 
fiatiK!  iiliove.  fill- 
nislic'd  wjib  rigid 
lintidlvs.  The 
net  hns  u  eonnic 
mcith  i>r  stout 
twine,  or  smnll 
intcrlncing  iron 
rings,  Iho  two 
initteriatB  being 
often  combined. 
This  net  is  too 
course  lo  retain 
tbi-  finer  olijeels, 
whiHi  nru  as  im- 
|)orlunt  to  the 
nntiiriilist  as  tlic 
Inrgcr:  and  !n  even  nioderuUr  di'iitlifi  there  is 
OMistunt  danger  of  tht-  Ihimc  c.i|isixiiig  in  its 
dtsoent  llirough  the  water. 

It  was  these  inipcrfcetions  in  the  oysler- 
drcdges.  iin^iiiting  them  for  enreful  work,  that 
lini  to  the  eh.iiiges  in  tlie  shajie  of  the  IVanie 
and  in  Uio  eonslniction  of  the  net,  resulting  in 
the  |>ro()oclion  of  the  [lerfeet  yet  simple  aj)- 
plianee  mhieh  is  now  used  with  as  much  jtre- 
cisiou  in  the  deepest  parts  of  the  ocean  as  is 
the  oyster-dredge  in  lis  fi^w  fathoms  of  water. 

nte  ordioaTT  dredge. 

The  dredges  adoptfd  by  the  U.  S.  lish-com- 
niissiim  in  1K71,  ui  d  ittiil  vmi>lo_ved  foralloi'di- 
iiaiy  kinds  of  work,  uri-  of  the  Ball  pattern,  but 
slightly  inmliHcd.  The  same  pattern  has  also 
been  iiH-d  to  some  extent  by  tlie  U.S.  eoast- 
Bun-ey. 

Tlie  Dsli-commission  dredges  arc  made  In 
two  sizes.  —  the  smaller,  ealtcd  th<-  'boat- 
dredge,'  being  suitable  for  moilt-rate  dirpihn  of 
water  from  small  boats,  where  only  hiinil-powcr 
is  available  for  the  hanliug-in ;  oiid  the  larger. 
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tenned  the  •  deep-sea  dredge.'  for  veMcls  sup- 
plied with  ileam-bolsting  engince.  Olberwi^ 
than  in  size,  however,  tlieae  two  dredges  do 
not  differ  from  one  imotber.  In  the  deep-«e€ii 
IMilteni  (lig.  2).  the  niouth-fVame.  which  is 
COnKtriicU'd  of  the  best  ijiiiilit.\  of  wrong  ht-iraii, 
mcAKores  two  feet  long  hy  Rvi?  and  a  half  or 
six  inches  wulo  between  tlie  hinder  edge^s  of 
the  scrapers  which  form  the  longer  sides  of  the 
n-ame.  The  latter  are  two  and  threc-fourlhft 
inches  wide  and  a  half-inch  tliick,  being  bevelled 
to  a  sharp  edge  in  tVont.  and  are  joined  to  the 
rounded  eud-jiicces  at  an  obiiiso  angle,  which 
causes  theiu  to  Hare  forward, — an  essential 
feature  for  tiiOHt  kinds  of  dredging-work  in 
which  it  in  reipiired  that  the  scrapers  should 
have  9  strung  it-ndcncy  to  dig  into,  or  '  nip,* 
tlic  bottom.  The  hnndks  are  of  rotmd  iron, 
bent  donble,  as  shown  in  the  figure,  with  a 
loop  at  the  outer  end  for  the  atiachment  of  i 
the  drsg-Tvpe,  the  lower  i-ndsi  making  a  single 
turn  al>oni  the  emi- 
pieci-s  of  the  frame, 
npun  which  the  han- 
dles move  freely. 

The  net  is  cither  a 
closed  bag  of  stroDg  < 
twine  netting,  having 
a  lluer  mesh  at  the 
bottom  than  at  the 
aide*,  or  is  made  cyl- 
indrical in  sha|>v,  of 
webbing  having  thrcn 
or  four  nn-shcs  tn  tlie 
linear  inch,  tlie  lower 
end  being  tied  with  a 
stout  coni  when  in  use. 
Toproicel  the  net  from 
wear  on  rough  bot- 
toms, and  prevent  its 
bui-stiog  o|)en  when 
heavily  loiided,  it  is 
covered  witli  a  bot- 
lomlesa  canvas  I'ag  a 
few  inches  longer  tiinn 
the  net  itself.  To  the 
lower  end  of  this  bag 
and  to  the  end  of  the 
net  a  small  round  stick 
is  fastened.  This  is  in- 
tended lo  prevent  the 
fouling  of  the  net  while 
being  lowereil,  and  al- 
so to  aid  in  rewrsing 
and  emptying  it  after  it  has  been  hauled  back 
upon  the  deck.  It  \h  piirpoitely  made  of  hoII 
wood.inorderthat  it  may  br<-uk  withuui  tearing 
the  net  if  it  becomes  cuugfal  ujiou  the  hottom. 


Kia.  'J.  — TuK  KiTtTKiuim' 
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aiooiD  at  Tuc  \:.f.  ri*u- 
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The  drag-rope  |)ro[)or  Is  li<^d  din-dlf  lo  one 
handle  only,  but  Is  coniMcUvl  with  Um  otbor 


y>a.  i.  —  TnE  ntiisnvii  asi>  nxiLiyn  ixom  or  ran  r.t^  riflu-cirmciiiion  triAiiTit  Ptan 
IIavk.  lUDViiis  Tin  aurrLV  iir  wiiiK  Burx  odiliii  vras  ini  nam.  Vtsv  rkiia  roK- 
viBii,  UKiKiav  trx. 


br  m«Mis  or  a  rope 
of  much  smaller  size, 
irhich.  in  ckbg  of  foul- 
ing on  rocky  bottom, 
"ill  be  itie  Crat  to  part, 
cuablii^  Ihu  tlrcit||[(>  to 
be  brouglit  up  nul>- 
wiu',  n  noi  Hnfn-qut'nt 
OCMirrcn<'c. 

Such,  in  brief,  is 
ttic  constnictioii  of  tlic 
movt  iniport.int  dredg- 
ing-appliance  of  the 
poat.  and  one  which 
will  u  niton  btedly  be 
continued  in  nae  aa 
long  as  marine  explo- 
raiiona  are  carried  on. 
For  all  tlic  onliiiiiry 
purjio^-d  of  drctlgiiiif, 
eHpcdnlly  in  incHk-ralL' 
d<-((tliii  ofwatcr.  tl  nii- 
tiircni  t'Tcr\'  ix-cjiiirr- 
mcnt :  it*  llii  ring  month 
causing  it  lu  dig  slijfht- 
1r  into  sandy  and  imid- 
dv  liottoms  nhicti 


not  too  nigged.     It  is   also  cheaply  con- 
eiracted.  and  therefore  within  the   means  of 
private   individnnla. 

The  dredges  nsed  by  i 
the  Englihli  I'orcujiina  i 
iind   riiallenger  cx|>e< 
ditiona    were   of    tlia 
.-ninr   luitU-rn,  tliongh 
-lomcirhal  more   com- 
jilicatcd    in   conatmo- 1 
tion,  and  mach  larger 
Slid  hearicr.     Judging! 
Horn    the    repoila    of 
Sir  Wyville  Thomson, 
we  are  oliio  led  to  be- 
lieve   that   they  gavv 
mud)  leu  snliafactlon 
than   our   own :   and, 
altlioiigh  many  of  their  I 
apjtarvnt    faults    were 
flcknonledgnl  by   the 
director  in  his '  Depths 
of  the   sea.'  no  very 
great    improvements 
are  noted  in  tlie  narra- 
tive of  the  Challenger 
voyage.     All    of   the 
chaugea  made  by  theae 
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are   not  too  ooft,  and  to 
•crujio  tlioi-OHglily  over  those  of  tock  when 


two  important  cxpt^ditions  were  apparently  in 
the  ditcetian  of  incrcating  or  leiMuing  ih« 
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Tircigbt  of  tlic  rrnme.  niiil  vniyiiifc  lis  i)n>i)or- 
tions  or  length  anil  bieiidili.  ilie  xniiK!  k<'ik-i'iiI 
shape  belpg  alwiiys  rL-liiiiiol.  Thi*  Immilcji 
were  n»o<iilied  lu  iliirvii-nt  w.ijvt,  :iti(l  acvcrsil 
tanglc-enitha  vn-tv.  gcncrntl^v  atlaclied  to  Ihc 
hJnder  end  of  Uu-  liag. 

The  Poruiiitini-  dredges  weighed  ftora  a 
hundred  iiiul  llfly  lo  two  hiindivd  nud  Iwenty- 
flvc  iKiliiid:'.  iitiil  the  frames  were  iti  Dome  casus 
four  nnd  u  hull*  feet  long.  Diaeusamg  thiiir 
iu«rits.  Sir  Wyville  Tliomaoii  status.  Iliiil  in 
nuiiiy  iiislances  h« 
hftd  cvidcoce '■lliat 
itic  dredge.  inst«a<l 
of  falliog  upon  thf 
surfni-c,  and  then 
gliding  along  aud 
gathering  llie  lowsf 
tilings  iu  Ha  pnili. 
has  fallen  upon  its 
mouth,  anil  dug  iiilu 
the  tenuciouB  mud, 
thereby-  clogging  it- 
■elf  >o  as  to  ndmit 
but  littlt-  more.  I 
mean  lo  try  the  e.v- 
pcrinunt  of  bcaviei 
w4-iglit«  and  lighti'i 
drcdgc-frainesin  Ihc 
Cbaltenger,  and  I  ln- 
llevttit  u'lll  liuuii  im- 
j>rovi-nn.'ul." 

ft  wiut  the  fault 
here  lui^niioiicd  Uinl 
Hiiggritli'd  Uic  con- 
slrni'liun  of  thi- 
Blakt  dredge  de- 
scrilied  Ijelow,  and 
which  is  now  used 
by  l>otli  tlie  cuast- 
survey  and  flsh-eoni- 
misAioii  for  tbL-  mud- 
dy bottoms  of  d«L'p 
water. 

The  Challenger 
dn-dgp  (tig.  6),  as 
ligiirtil  in  ihir  first 
voluniv  of  ■The  Al- 

lanlit.','  wn»  an  cJnlHirnto  nfTuir ;  niiil  uiueh  rigid- 
ily  wa^  given  lo  Ihe  entire  npplianee  hy  twi» 
iron  bars  fxtcn<ling  hack,  om-  on  eithur  side, 
ftom  the  mull  til -frame  tu  an  iron  croasliar  behind 
tlie  net.  Thi^  ciiis^-hur  nrfoidcd  iitliiehmcnl  for 
tangle--iwabs  and  weight",  wiieii  such  were  de- 
sirable ;  hut  ]ta  main  olijcct,  In  conueclioii  with 
llic  lateral  bars  aii<]  three  looi^ngs  about  Ui« 
uct,  was  to  kefp  (he  latt<T  ilislendi^d,  and  piv- 
vciit  its  folding  over  Ihe  month  uf  the  divdgf. 


Wc  might  nlmo-it  lie  led  to  consider  that  in 
Uiiii  iluvicc  wc  have  a  faint  suggestion  of  Iho 
niciro  rrecntly  inv<-nt<.-d  BhUie  dredge ;  yet  tlie 
two  diifer  r.idically  in  coimtructioti.  and  tio 
hint  it  given,  in  connection  with  the  former, 
that  a  fiamework  might  be  so  conslrucled  as 
to  prevent  the  undue  digging-in  ul'  the  mouih- 
scrajjers.  The  dredges  mt-d  by  the  CiiBlli-iig>'r 
for  all  excepting  tlie  greatest  dcplli*  were  no 
smaller  Ihan  those  <>f  Uie  rureupine  ;  ilic  tcni:th 
of  thv   IV:ime  heing    the  same  as  tinU  alKive 

given,  and  the  width 


much     greater 
teen  inches). 


tUf- 


Km-  A-  — 1'iiE  imEixuii'H  AiiKAVnitiii^d?  at  i-iie  iiteiix  nr 
TDX  IlitirtMi  Bifir  IViini  riSK.  •■■•kvi.iiu  the  itiiiirLn. 
mn.  THi  nuHti&i.  akii  iiit  Miimt  .ir  nduiiiu  Tax  KurK 
OS  ni»  ■  -VusT  Balumb.' 


Tha  Blake  diedge. 

The  dilBcultx  of 
ohtaitdng  good  ro- 
siills  with  the  com- 
mon dredge,  on  the 
snifl  bottoms  of  mud 
and  (Hixc  wliich  cbar- 
act*'ri/e  the  deeper 
waters  otr  dbore, 
gave  rise  to  many 
cx|>erimenls  on  the 
steamer  Blake  dur- 
ing her  fiisl  dredg- 
ing-cruise  (I87T- 
78),  renulting  in  llie 
(■oMslruciion  of  nil 
entiridy  new  pattern 
(fig.  7).  well  adapl- 
ei|  lo  this  kind  of 
work.  The  neces- 
sity for  a  change  in 
this  direction  is  well 
ex  pressed  in  Ihc 
above  iiuotntion  from 
Sir  Wyvilte  Thom- 
son, Ttie  whole  ten- 
dency of  the  llariiig 
moutli,  witti  ao  shiU- 
low  II  frame,  is  to 
work  downwanU  as 
well  as  forwards ; 
lliough  in  modorati; 
depUis  this  Icndeney 
may  be  more  or  less  <-onntcracted  by  a  esrel>il 
manipulntion  of  the  drag-rope.  The  dredge 
becomes  clogged,  and  its  farther  progress  i» 
of  DO  avail  in  collecting  Ihe  objects  which  live 
upon  the  surface  of  the  mud. 

The  Drst  remedy  tried  was  apjilied  directly 
to  the  ordinar>'  drcilge,  and  consisted  in 
*  Rloppiog  '  a  ])iecc  of  two- and- a- half* Inch  n)[)e 
around  the  hinder  part  of  the  frame,  thereby 
correcting  tu  a  oertnin  extent  the  unfavorable 
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■ngUw  of  the  scrnpcre.  raising  tb«ir  li[)«,  tuid 
jircveDliiitt  Ihfir  cutting  so  deeply  IdIo  ibe 
mud.     Belt«r  resiills  wcr«  thus  oblMn«d :  but 


I 


(Am  ■  n*  JltmOi.-) 

tax  belter  ones  followed  11k>  complelion  of  l\w 
llnl  Onmi;.  nhicti  mis  <iooQ  alV'miinlH  l-oii- 
«truclcd.  nad  used  during  Lh«  rciniiindcr  of 
tbi'  ernis^s. 

The  illnke  d^cdg<^.  aa  ft  is  called,  wn.t  dcrUvd 
by  Coniiuandor  Sij{shec,  I'.S.  N.,  imd  Mn«irr 
Jacohv.  r.S.N, ;  Ui«  -objoia  pwiight  in  tlic 
fssbioniiij:  or  llie  ncn-  drcdgf  "  linviiig  lipi-n, 
accordins  to  the  iircmmt  of  Afr.  Sigslico,  "  to 
elfcct  A  skimming  of  the  bottom  rather  ihsn  a 


deep  penetnitiou  therein."  Its  esecniiid  fea- 
ture«  (m  sfaown  In  flg.  7)  are  it«  broiul,  noi>- 
daritig  scra|)erii,  and  rectangular  iron  IVviiic  or 
'  Dkclfton  )h>x  '  utillining  Its  entire  shape,  the 
viilirc  frnmonork  boing  rig i<lly  Joined  together. 
'I'liom;  caiiHC  it  to  re*t  flnt  ujion  the  bottom,  and 
prvvrot  it«  digging  in  bevoud  a  slight  de])th. 
The  Mnnll  quantity  of  mud  which  i-nieni  at  a 
lime  is  twing  constJinltj'  waslivd  from  the  nvt, 
to  a  givater  or  less  extent,  by  the  forcv  of  the 
water  passing  tbrongh  it.  le.iving  only  the 
courser  portions  and  the  specimens  behind. 
Wlten  a  sample  of  the  fine  bottom -materia  I  is 
desired,  the  lower  part  of  the  net  is  lined  irith 
some  open-mejib  cloth,  like  muslin  or  scrim. 

The  length  of  the 
fr.imc  t«  nhonl  four 
feet,  the  widlh  a)>oiit 
three  foot,  an<l  the 
depth  nine  iocbee. 
The  acrapere  are  aix 
inohes  wide  and  tbree- 
founbs  of  an  inch 
thick,  being  bevelled 
OD  the  inner  facn-a  at 
liie  front  to  form  iihar|) 
edge*.  The  m-l.  ts>n- 
■true ted  of  twine  wi'li- 
bing,  hungB  loosely 
within  the  frame,  over 
which  a  canvas  cov- 
iirlng  la  fastened  for 
ttB  pmlection.  A* 
n*t.-i\  bv  the  [{lake,  h 
trniwverM;  Imrorwootl 
or  iron,  for  the  altach- 
luent  of  weights  and 
tangles,  was  scoured 
to  Uirec  sister- hook» 
at  the  hinder  end  of 
the  frame. 

This  foiDi  of  dredge 
hn.'^  since  been  Mdopl- 
vd  by  tbc  l]sh-cumuii!>- 
sion  for  deep-M.'a  ex- 
pluratiomt.  and  often 
replaces  the  ^^implc 
IVame  and  tivt  um-iI  in 
connec^oii  with  the 
Chester  rake  -  dredge 
described  below. 


Klo,  I.  —  Viati  ToiiK  Of  TUI 


Rake-dredgeB. 
In  l«;i  I'rof.  A.  K. 
Verrill.  in    ininieili:ile 

charge  oftlie  itredging  oi>enitloiu  of  tJic  L'.  S. 
ii:(h-eoinmiMion,  eotieeiveil  the  idea  of  sup|>k- 
nientiog  the  work  of  the  common  dredge  by  th« 


150 


SCIENCE. 


(Tot.  rV.,  No.  81. 


irec  of  a  gientlj'  mo«liliv<J  form,  cnil^l  tliv  nkV' 
dredge,  Ibe  o)>|coL  of  which  is  to  dig  docply  into 


IVain«  is  nM,'orsibl«  in  use.  working  cither  side 
dotrti.  It  is  nleo  eo  bollod  together  thnt  it 
ran  be  foldetl  up  for  convenience  id  Iraos- 
portslion.  From  n  crossbar  near  tite  hinder 
end  of  the  fVaiue,  there  is  siispciideil  a  capacious 
net,  which  Iraib  behind.  The  nioutli-tVitaie  of 
thi^  net  la  made  of  round  Irou. 

This  iiiij>lcmeiil,  therefore,  cun^ist-i  (.■^tcullid- 
ly  of  w  iKi^e  dredge,  not  furninhud  niiii  Bcra|>cra, 
l>ut  [ueccded  by  a  Miout  rnke  or  l)Hrrow.  The 
chnmct«r  of  the  irork  which  it  U  iiileiidMl  to 
(lerfonn  \n  obrioiM,  nnd  the  mttii)'  iiilrrc^ling 
forms  whieh  ll  hiu  iiddod  to  the  cullctrtionx  of 
tile  fish-comniiMioD  have  cnnseil  it  to  l»>  con- 
sidered one  of  the  mo»t  Imporlaoi  itdditions  to 
the  dredger's  outtlt.  It  can,  however,  be  used 
only  oD  smooth  muddy  or  Hand^  bottoms,  and 
recjiiines  considerable  (bite  to  drag  it  Ihioiigh 
ooroiwci  mild  or  sand. 

The  liame  form  of  rake-dredge,  without  alter- 
aliou  or  imi>ix>veiDi!ut,  wax  adopted  l>y  the 
Frviicb  cxploriiig-Rteamer  Talifttnan  hi  If4)i3. 

Cu|il.  H.  C.  Ciiestt-r  of  the  Il*h-«omini»aion 
jKirty  devised,  in  iJ^ttU,  a  new  fonu  of  rak«- 
dredgc  (llg.  9),  whidi  is  now  genorally  cni> 
ployed  in  place  of  lh«  old  pattern.  The  net  Is 
Mmilar  to  the  one  above  described  :  but  the  rake 
consists  of  a  heavy  rectangular  fVnine  of  flat 
iron,  along  tlie  opposite  and  louger  sides  of 
which  the  teirih  are  arranged,  projecting  out- 
wnnU.  'I'Ik-  ruke-fr»nii!  mea»urvs  three  feel 
long  ljy  nine  inclics  wide;  nnd  the  iceth  ore 
about  eight  inches  long,  stout,  oiincd.  -ind 
pointeil. 

The  principal  improrcment  ehiimol  consisto 
lu  separating  the  two  rows  of  teeth  so  that  the 
upiwrrow  may  not  interfeiv  with  passage  back- 
wiiifl  into  the  net  of  the  larger  objecls  dug  up 
by  ihc  lower  teeth  as  tliey  scrape  along  the 

t>OtU)IU. 


Fin.  $.  — Vhhrill'*  niiK.nainoi. 

the  hottocn,  tiiid  unearth  the  many  burrowing 
forms  of  marine  invertcbrati-s  which  are  raroly 
taken  in  the  old  pattern. 

This  apparatus  consists 
of  a  triangular  n-ane  of  Itat- 
bar  iron,  each  side  tnens- 
liring  forty-two  inches  tn 
letigtb.  The  hiuiler  imr- 
lioti  of  the  fiunie,  which  is 
ihi-ee  feet  long,  in  c-oiistriiolcd  of  two  haw 
plai-cd  fuce  to  face,  eadi  funiiDbed  with  *i\ 
stnuig  iron  or  steel  te«th,  about  a  fiiot  in 
length,  on  oi)|H:isite  sides.  Thew;  tccUi,  there- 
fore, project  in  o])posibe  directions;   and  tho 


yia.O,  — l*ll>MBa'*  IUKK'l»ni>uf . 


An  ingenious  palteni  of  rake-dredge,  in- 
tcnilc-il  for  collecting  small  forms  nf  iuverte- 
brnti-s  in  shallow  wnicr,  was  Inrenteil  in  1880 
by  >Ir.  •lames  K.  Ii<'ne<liet  of  the  same  jkarty. 
As  represented  in  lig.  10.  it  consUtt  of  a  double 
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rnke.  ami  n  c>'lini)cror  galvuDiied  slwot-irou, 
Uiirty  iiM'ht:*  long  li_v  eleven  itichet  in  dinineler, 
conlAJning  tin  cloiig3l«.  tspcring  airaiiier,  au<t 
sap[K)rtc(l  in  an  iron  framework  liavliig  aix 
rnoners  of  rouoil  iron  at  eriual  diat(i(icN.-a  npiut. 
The  motith  i^  fiirnialied  with  n  aliorl  couieal 
Mniiti«r  of  coarai!  wiri'  ti«ttiii|{  pi-ojcding  from 
tlw  ftt>nt.  and  n  fuiincl-sbapoc)  i-oIImi-  of  sheet- 
tron  opening  iiiwardji.  ThU  itn^ttii^  i"  i)i.4ignc<l 
for  oollccting  »bc  sinnll,  niiiilUi(-lii?<l  forms  of 
mnriiic  nnininla  living  upon  smoolb  bottoms. 


Fin.  10.  — ltl|IEIIKT*S  KlBI'DOUraR. 


nliidi  art'  eruithed  or  loM  sight  of  in  Uie  ordi- 
nary dredges  and  IrnwU.  The  rake  is  intended 
togivft  Itie  bottom •mnt«ri.iU  a  tlioroiigh  filir- 
ring  up,  so  OS  to  diislo<1gc  tlie  animtils,  nhich, 
together  with  Ibo  sediment,  come  in  contact 
with  the  nose-piece  of  tlic  cylinder,  only  tliose 
below  a  eerlaln  size  being  able  to  pass  in.  This 
appliance  has  proved  very  effoclive  in  colleet- 
in^  In  perfect  condition  many  delti-atu  apeeit^n 
of  animaU  whidi  had  previoiinly  buen  M.'ldoni 
otilnined  in  anilabli;  .tliapi*  for  study,  and  at 
the  recent  l-ondon  li-^bcriM  L-xhi)>ition  it  elicited 
miiob  favorable  comment  from  Kiiro|)can  niitii- 
raliits.  ItK'iiAKi)  liATiintTN. 


THE  ORIOliV  or  THS  OHIO  SlOUyDS. 

Th*  manmU  of  Ihr  .WtsiHippi  rolltf  hittamtllg  e»u- 
fidtrtd.  \\y  l.criK.v  Carr,  nwlstaiit  curator  of 
tbe  Pcabodv  muwuni  of  American  archacolotiy 

SFrom  Tol.  li .  of  tii?  Manolri  o/tht  XratutJty  t/m- 
tgiml  mretg.  N.  S.  Sbatur,  dlreetor.l  1803. 
lOTp.    i". 

TiiK  llie.iiA  which  Mr.  Carr  haa  to  dufciui  in 
tbiii  elaborate  paper  i*  that  Urn  red  Indian.  n» 
he  i«  known  historically,  ,ind  without  Implying 
any  lap«p  from  u  higher  condition  of  life  titan 
lie  now  occupies,  was  quite  capable  of  building 
ihe  mounds  of  the  Mississippi  valley.  As  wc 
have  no  |)ositive  proof  of  what  the  people  were 
wtio  dkl  build  them,  and  no  record  of  the  lime 
of  building,  except  inferentially  In  some  cases 


from  tbe  rin^s  of  trees,  he  claims  that  ttiere  is 
no  necessity  of  supposing  (hem  tbe  work  of 
other  folk  than  tliose  tbuod  u[>on  the  sjiot  by 
the  whiteit  at  the  Sm  vontaet.  Further,  should, 
by  any  ebnncw.  r-^-idetice  be  found  hereafter  to 
Ux  tlic  so-caltod  moiiiut- 1  milder  n.*  another  race, 
there  is  no  ground  to  believe  them  to  be  bigh«r 
in  the  soeial  scale  than  the  red  Indian  of  hEa> 
toric  times.  lie  admits  that  in  stxc  the  Ohio 
moumls,  in  some  c«sm,  exceed  those  which  the 
Indian  is  aotnally  known  to  have  Uiilt  in  rooent 
times:  but  in  his  opiuion  tlie  ditfcreni-e  is  on* 
of  degree,  not  of  kind,  and  accordingly 
weighs  little  in  the  discussion.  To  estAO- 
llah  his  ground,  Mr.  Carr  meets  tiie  objec- 
tions to  it  hialui'ieally.  It  Is  urged  that 
n  |)eople  like  our  modern  Indiana  could 
not  ha\'r  built  the  mounds,  because  tliey 
were  followers  of  tlie  cboae.  and  iK>t  agri- 
Ciillnrist*  :  and 
wilhont  Iwing 
ngricnltnrislB 
they  could  not 
have  supplied 
the  enbsistenee 
for  the  large 
number  of  mea  neoMMry  to  erect  these  mounds. 
There  are  two  ways  of  answering  this  propo- 
sition. One  is  by  asserting  that  tltere  is  no 
evidence  that  tbe  building  was  done  in  aucb 
a  way  a«  to  re<|uire  much  labor  in  a  sliorl  time ; 
while  it  may  be  believed  that  tbe  lalmr  was 
extended  over  a  long  linie,  and  hence  rv<|nired 
few  workera  at  any  one  time.  This  answer 
Mr.  Carr  i)(norva.  The  other  reply  is,  that  it 
is  an  unfounded  as.iumption  to  affirm  that  the 
red  Indian  was  not  an  agriculturist,  when  it 
is  su'ceptiblv  of  |>roof  that  he  not  only  sup- 
plied from  the  lii^lds  daily  want*,  Init  laid  in 
store  for  unn-uilftd  years  and  for  barter.  This 
ixisition  Mr.  Carr  abundantly  sustains  from  the 
older  writers. 

The  second  proposition  which  h«  moeta  sets 
forth  the  so-called  mound-builders  u  worship* 
[lers  of  tbe  sun.  and  their  structures  as  infer- 
entially allied  with  ihat  cult;  while  the  Indian 
ia  not  and  was  not  such  a  worshipper.  His 
answer  to  thin  Is,  that  the  red  ludun  is,  and 
purtii-cilnrly  was.  a  sun -worshipper  :  and  this  he 
c»tal>li»iie.i  satisfactorily  fix)m  the  early  chroni- 
den.  Further,  it  is  a  mere  ussumpllon,  in  bin 
opinion,  to  call  a  certain  cIa««  of  these  monnds 
religious  whilo  there  is  do  proof  of  It.  Tbe 
truth  seems  to  be,  tliat  designations  of  con- 
venience have  grown  to  be  arguments  obscur- 
ing the  question. 

Having  thus  in  two  sections  of  his  {uijier 
proved  that  the  Indian  could  have  built  «ich 
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works  if  lie  wotiUU  Mr.  Cnrr  next  im(l<-rlnkc-s 
Ui  slioirr  tliiiL  (tin  Imli.in  »  known  nrilliin  bis- 
luric  tiini-H  tii  hnvi-  tmilt  similnr  llioii};b  smntler 
«ork«.  Arrnying  tt  mass  of  testiiDonv  Trom 
ibo  old  mill  even  later  n'i'ilera,  stilllcknl  In 
4iunlity  ami  quantity,  be  ancceeda  iu  doiikg 
this. 

Tlierc  is  one  natural  objection  to  Li.i  con- 
clusion. Wliile  some,  or  moat  it  may  hii.  of 
ext»tiujt  raouuiU  sliouKI  be  traocil  to  early  gen- 
erations of  tlic  red  Indian,  or  of  rnci^s  on  bis 
plane,  be  dom  not  admit  tliat  it  i«  supposable 
that  aiiol.hur  raiw.  poswUdy  of  bi^brr  grade, 
may  bftvc  btiilt  ottier  or  the  mounds. 

^V«  tnspciet  tbnt  tbe  ti-iith  of  tbis  last  projio- 
aition  is  to  rest  on  other  investigations  thnn 
Mr.  Cnrr  has  yet  touched.  Manifestiy,  that 
the  Indiiui  could  bavo  built  the  luoiiiids  doex 
nol  prove  that  lie  did ;  and,  even  if  it  Iw  pro\'ed 
tb.at  some  or  tlie  mounds  in  i|itestioH  ctin  be 
directly  traced  to  1dm,  it  does  nol  follow  tliiil 
others  may  nol  have  been  built  by  ii  diiTi^n-ni 
people,  since  mound-bnilding  cannot  l)c  i.fin> 
fined  hlsluricallj'  to  nay  single  pi-opb  <ir  any 
siugli-  continent. 

Perhaps  Mr.  Carr  bii»  thrown  the  burden  of 
proof  u\mn  lb*-  opposcrs  of  his  theory,  since  it 
uiuy  be  fair  to  nrguc  that  there  is  no  neocssity 
of  supposing  unotbcr  race  to  account  for  ihe 
niouuds.  (irantiiig  thai  3lr,  Carr  eslablislwa 
his  point  from  the  exieninl  evidenees  of  the 
mouniU,  there  yet  remains  a  teitt  for  his  theory 
in  the  eontenls  of  the  mound.i.  Mr.  i'.uvv  iic- 
kuowle<lgirs  this  shorlcoiniug  of  liia  nrgiiment. 
and  promises  in  iluc  time  to  examine  Ibe  ques- 
tion from  the  testimony  of  the  skiilU  and  relics 
of  workmanship,  as  well  as  from  evidences 
of  parallel  custom,  which  can  be  drawn  from 
the  records  of  ilie  explor.ition  of  the  mounds. 
Those,  it  seems  to  iia,  are  to  be  the  final  testa. 
It  is  clear  that  history  cannot  settle  the  ques- 
tion, but  areheolo)-ieal  invesllgalions  may. 
We  sus])ect  that  Air.  Carr  wrongly  esliiuutea 
the  comparative  value  of  the  two  methods  in 
s  question  of  thi*  kind.  Ho  sara  that  the  in- 
vestixntoi'!*  who  have  given  rise  lo  the  view's 
which  hit  i.'omliHls  have  been  "prnulind  ex- 
plorer*, who  have  brought  to  the  investigation 
a  Certain  number  of  facts,  chiefly  cninulntive 
In  ehar.icler,  and  who  have  not  as  a  rule  been 
pOvsQSsed  of  that  lueasrii-e  of  historical  infor- 
mation which  la  ueeessai-.v  to  a  oorreci  inter- 
pretation of  these  facta."  It  i*  indisputable 
that  the  hiKtoiioal  evidence  aeenmulated  by 
Mr.  Cnrr  may  be  helpful ;  but  the  fai^t  Mlill 
remidns,  llmt  tbl*  evidence  must  bo  viewed  in 
the  light  of  the  archeo logical  results.  It  may 
be  «afc  to  grant  all  that  these  historical  evi- 


dences prove ;  but  arguments  respecting  tbe 
origiD  of  the  mounds,  based  on  them,  become 
inferential,  and  may  or  may  not  accord  witti  ilie 
archeological  demonstraliona.  There  can  l>e 
no  question  which  is  to  be  the  ultimate  tri- 
bunal. 


SIDGWICK  ON  FAUACIBS. 

Paliatiet:  a  oitie  of  logic  from  Ihe  practical  silt. 
By  At-fRKD  SiDowicic,  Berkeley  Mlow  of  tli« 
Ow«iia  college,  Maachester.  New  York,  Ap- 
plfton,  1834.  ([n[«i'national  scientific  nerioc.) 
16+376  p.     ie». 

h  iloCK  not  often  fall  lo  the  lot  of  a  reviewer 
to  find  no  little  lo  prai»c  in  a  book  by  so  clever 
a  writer  and  viear-hcad*^  a  logician  as  the 
author  of  the  trenUic  on  fallacies,  which  has 
appeared  in  tbe  International  scientitlo  s«ries. 
What  most  obviously  calls  for  complaint  is  ila 
want  of  adaptation  to  the  main  purpose  for 
which,  by  its  publication  iu  this  series,  and  by 
tbe  explicit  avowal  of  the  author  in  his  preface, 
it  seems  lo  have  been  destijued  :  namely,  to  he 
of  protit  to  the  geuend  reader.  No  reader  who 
Inw  not  become  familiar  with  ttie  teebnical  lan- 
guage of  logicians,  and  even  with  many  phases 
of  logical  contn)vcnty,  is  at  all  likely  to  follow 
our  author  with  sutticient  interest  to  so  much  as 
oomprehend  what  he  is  talking  alKtut,  much 
Im8  to  carry  away  a  clear  and  lasting  impression 
of  iroporlaut  truths.  Not  that  much  knowledge  - 
of  logic  is  presupposed;  but  the  diseuaaioa  is 
so  full  iif  ali!( tract iouH  and  subtleties,  of  nice 
distinctions  whicJi  we  are  presi-ntly  told  are 
no  dislinctiions  at  all.  and  id  en  till  cations  of 
things  wo  had  supposed  %-ery  unlike  and  wbieb 
we  are  presently  lold  we  woald  better  keep 
apart  as  oC  old,  Ibat  if  we  add  to  the  IntanglbtU 
ity  of  such  quesiJous  the  difllculty.  for  novices 
in  logie.  of  promptly  seiEiiig  the  precise  force 
of  the  lernis  which  are  nei-essarily  emjiloyetl, 
we  t'anncit  ex|H'el  any  vor.v  valuable  results 
from  lli<-ir  pcrmtal  of  the  book  before  US. 

But.  in  point  of  fact,  it  is  not  to  tyros  only 
Ibat  the  book  will  Ik  a  disaplwintmcut.  There 
is  mueb  bnlnncing  of  views  on  nici'  points  of 
laugunge,  anil  every  now  and  then  a  most  re- 
fWishing  bit  of  sarcasm,  for  our  aulbor  has  a 
keen  eye  for  all  sorts  of  logical  weakness  :  aiul 
tliere  Is  olten  plain  talk  about  the  priu-tieal 
limitations  lo  which  we  are  subject  in  llic  scitreh 
fortnilb.  Bulthercia  an  extraordinary  absence 
of  decision  and  conoenlruled  sLatemeot.  — 
qualilii-s  imlisjiensable  to  the  success  of  a  work 
of  this  kind.  On  almost  every  [wint  tbo  author 
conies  lo  the  conclusion  that  little  or  nothing 
which  is  useful  c.in  be  said  about   it.     WiiJi 
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this  ooncliision  wn  nrc  not  |)rL']iare<l  Ut  ^xprem 
ft  dMtigrceinont ;  biil  we  fccl  i|iiitv  rtjiivinwjil  of 
the  un[>rolilablenos«  ut  icmling  thivc  ur  Tour 
hiindroi)  psgcs  or  pxrliciilurly  iiiiintcresting 
inatter  to  arrive  at  it. 

Tli«rc  are  tno  reaBons  why  it  seoms  especially 
tiU]{rtiL'ioiia  to  apenk  so  slightingly  ortlip  tsIuc 
of  Sir.  Sld^wick's  book.  lo  the  first  place, 
llIino»t cvury  p«j(L' bcais evidence orih« author's 
Jogicnl  ]>uw('r»nil  litt-rary  clcvt-rness  :  nu<i  uvaiiy 
pMMi^«  arv  rcallv  ji;oo<l  niid  vulualilc.  There 
is  an  excclli'iil  chnptcr  on  the  bunk-ti  of  proof ; 
the  remarks  on  tin.-  vnriiitioii  in  tht'  iii('Mmn((  of 
words,  and  in.iny  olhii'  dctiK'hi-d  iliHoussions. 
arc  admirable  ;  and  thcnulliorix  nlways  ri-rnsli- 
iogly  severe  on  the  subject  of  Ijiwek-ss  mctn- 
physicnl  apt'eulation.  It  is  piensnnl,  too,  to 
oom«  upim  SHfh  human,  unscholastic  ways  of 
nntting  tilings  as  we  are  IVequeaily  treated  to. 
Thiw,  on  \).  V>S:  — 

••  For,  hal4cs  llie  r«al  <lttn);er  nt  pUtiliule,  lher«  U 
an  o|>|H»lte  (Ungur  lo  hv  atoEdeiJ;  nani«l]r,  tliat  o( 
uDcluly  3iicl  vux&tiouHl)'  (tiniping  «i  nniumonl  to  luve 
the  uriris  vxpliimvil.  Wiiliuui  wiahliig  exiicllr  Ui 
ilftleiid  (boil!  who  mtvSi-  S<HT»teii  ilrlnk  poiMin,  ui)« 
■till  caonoi  help  r«-;o^iiiEliii!  tliai  tliere  l»  k  limit,  be- 
yond wbtcb  the  laudililv  iIiAin!  (ur  dcQnlU'neM  lom 
iu value,  and becomea a liliiilrance anil a»nare.  Thera 
■■•omethingaofat&llyctMy  ill  tlteatlUiMl«o[atcepLic 
or  mere  qu«Mloner,  Any  clilM  gsd  koep  dtmaiullng 
nxplanMiIan*.  aay  maa  aulBcitntly  •lubbura  can  delay 
Ilio  niosl  itnpurlaiil  Lriith  bv  |>r«(ciidliig  not  lo  uii- 
d«r*t<and  Ita  import.  Au  o^strurtive  |H>lIcy  of  thit 
kind  rvqiiltv*  no  great  ioiellectual  power;  and,  when 
adoptnil  solely  for  ubilructlve  iiurpoitet.  It  domatidi, 
M  mn«h  m  any  thing,  a  nils  oturgnicy.  Lite  U  not 
long  nnougb  (ur  exhauitlve  explanMlons." 

And  on  \>.  'iH'J :  — 

"Notfalng  conid  well  l>^  more  Cfinfntln;;  ihmi  an 
atlunnt  to  ftjiply  Ihn  cumbrnii*  innphlnary  o(  tbo 
•ylloin*ni  to  nrgiiments  nrnt  wilU  In  irnl  lllo.  And 
wliotvcir  liA*  umricrril  wllh  hia  inutticr-wll  by  mib- 
sllttitlnK  (or  It  a  cliinuy  Ingle  dL>peiidtiig  on  elaborate 
mnemnnlcs,  niuit,  no  dcmbt,  pay  the  ponally  In  Iom 
ot  power,  *'>  long  at  tlio  mi>eh)e(  remaini." 

In  speaking  of  (he  tnellioile  of  induction, 
as  staled  by  Mill,  the  author  judiciously  iv- 
marks,  — 

''Since  thnre  may  potslMy  be.  In  sonie  r|uatters.  n 
dl'panilion  ti>  take  tbeve  niclliuiU  (or  more  thnn  tbey 
nrrv  probably  intended  to  bn  worili,  theri^  will  wr- 
bapi  be  ioro«  ue  In  reminding  the  render  ilint  ti  ii 
the  guarding  azalnsl  the  ilanger  to  nliicli  eneh  method 
U  liable,  that  tt  I»  every  cue  the  :ill-liiip'irlAnt  cir- 
eatiiBiaiice.  far  motti  so  tlian  the  mere  employmeut 
at  ihU  or  the  other  metliod." 

And  a  cluver  hit  Is  made  in  iiitrodtioing  thew 
tneUiods :  — 

"  Willi*.  •«  Iliclr  antliDr  hlmHlI  (and  mnm  lately, 
Proftuor  J«Toii*)  exptendcd  labor  in  ihonlnii.  nnii* 
a(t]i«M  U,  except  In  an  Ideal  tcnte,  compidely  (alia- 
tmnory"  .  .  . 


Tlio  Oilier  reaaoii  fbr  on^'s  divlike  to  con- 
demn the  (Kxik  M  »  whole  is,  Uiat  tliB 
nnlhor's  fanlls  are  so  largt^ly  the  tt^/atttt  ite  set 
iwilitft.  liis  ntind  is  90  open  to  every  argii- 
menl  that  can  bi;  nrgcd  on  either  side  of  n 
(jiicstioti,  that  lie  tinds  tl  mach  harder  than 
ordinai-y  mortAls  do  to  come  to  a  decision  :  and 
he  is  so  coRscientlotis  iu  his  attempt  to  tell  the 
reader  ttie  whole  truth,  tlmt  be  gi\'e»  soiui 
measure  of  Ai>|)rovnl  lo  any  view  that  tiaa  the 
Iea«t  pn>|iorlion  of  truth  in  it.  Tliis  scriipu- 
loil«neiui  in  nioHt  annoying  and  obMnictive  wheii 
he  deals  with  the  definitions  of  biatfinm.  Here 
we  tiavc  to  wateh  a  long  process  of  [Mliiritl 
Intior,  soineliincs  over  very  simple  inultei*. 
almost  alw.iys  with  very  Utile  result.  It  is,  of 
coarse,  a  vulgar  error  to  euppoBe  t&at  11  scien- 
tific deflnitioD  oiigbt  to  be  so  fhimed  that  no 
doubt  can  arise  as  to  any  Individual  caw  being 
comprehended  under  it.  Scienliltc  men  weu 
nnilei-stund  by  this  time,  (bat,  however  we  may 
framv  our  dellnittoo,  there  will  always  be  a 
xtiip.  inoTf  iir  Ii-jji  narrow,  of  debatable  grunnd 
along  the  boundary.  Hut  Mr.  Sidgwick  ia 
alone,  we  may  liope,  in  going  a  ste|)  rnrllier, 
and  carefully  making  his  Iwundary  run  in  sneh 
a  way  that  the  debatable  ground  uJtnll  lie 
eo-extensive  with  the  whole  terrltotj'.  Thia 
peculiar  excess  of  retiiiemunt.  which  so  often 
inlcrfet'Cii  willi  the  t.-(r<'ctivenus«  of  our  author'a 
work,  ilntngly  n-minds  one  of  two  recent  Im- 
[lOi'tanl  work:*  on  cihicK  and  economics,  and 
almoHt  domiuids  the  <-oining  of  the  ailjectivo 
•  Sidgnickinn  '  lo  tiescribe  il. 

or  logical  errors  there  are  few.  if  any,  in  iho 
book  :  bnttheauthoroccasionally  llliutrai4-sliis 
own  doctrine  of  the  ditUculty  of  establishing 
a  charge  of  hllaoy.  due  to  one's  inability  to 
know  bow  a  given  argnraenl  was  intendcl  to  lie 
understood  by  its  proposer.  Tims,  in  tbo  quo- 
tation discti^sMl  ou  i>.  2'i'J.  el  nq.,  we  can  hut 
regard  the  criticism  as  captioti».  If  the  passage 
i«  nn  exain|)le  of  false  anulogt*  at  all,  it  ia  so  in 
a  vcrj-  mild  ilegree  :  nor  are  the  two  example.t 
on  p.  :!f!l  strikingly  in  point,  if  at  all.  Ami 
this  1end»  ns  lo  mention  one  fmal  criticism  on 
Uie  work,  in  so  far  .is  il  is  intended  to  h«l 
practically  nseful.  There  are  very  few  illiistm- 
tive  examples,  and  a  notable  absence  of  any 
discussion  of  the  rallacies  which  liave  actu.itly 
played  a  ])art  in  the  history  of  inteltcctual 
progTCAs.  The  author  does  not  familiarise  tlw 
reader  witJi  the  dangers  of  fallacious  niasonlii2''j 
by  concrete  in.itance«.  or  atimnlatc  his  intCTMl 
by  |)oiiitC(I  diacUBsioiis  imolring  the  spplicSBl 
tion«  of  principles  ratlior  than  tlie  prinoipleaij 
themselves.  It  would  be  limo  to  write  a 
in  Uie  spirit  of  this  one,  when  everybody  h«d.' 
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bcooiue  M  good  n  Micnttfic  thinker  m  Fanulay 
or  Hurwin ;  but  lo-ilnv,  wliili'  rnlladrs  of  the 
crudest  kind  nrc  rnnipant  in  every  tlold  of  dU- 
cussion,  n-om  religion  and  party-politics    to 


kiologT  and  poUltcal  economr.  aomettilng  Icu 
elbereal  and  JinpalpaMe  Uinn  tbis  Statement  of 
Uie  necessity'  of  pliiloa&iiblc  doi)l>t  would  have 
been  fsr  more  usefbl. 


RECENT  PROCEEDINGS   OF  HCIENTIFIC  SOCIETIES. 


Icadem;  of  oatnnl  nisnoeai  Fbll*dslpbb> 

Julg  &  —  Profesnor  AniKlo  Ilellprin  d«icrilie<l  x 
ii«w  iriloblic  frum  W&lpnck  ItSilgi-,  abniii  Un  mil«a 
iiort))  nf  llif^  Ui-Unnn'  Wnlrr-Oap.  Tbe  Inll-piocc, 
wblcli  WM  tU«  only  put  of  tliv  anlmnl  (oiintl.  iudl- 
ratcil  an  iiitlividoal  tome  ilx  ur  m>v«ii  IhcIifs  ur  mure 
ill  longtii.  and  dearlj- ilvinoD»trst«il  11*  i«ULluuiliip 
lu  the  H^i'">  Plincopf.  >u1>-genus  Dnlmnnla.  Among 
Us  fniiiiivl  aMoctaln*  »'«ire  l'hiicn[n  Lnguit.  P.  [IJdl- 
nmnUi  pl^urapiyx,  AcKlMiplii  tutiefvulftnu.  SpirKrr 
itiitcr'iplL'URi,  AtrypM  rfliciilatfi.  Sl.rupliomeuk  piiiiC' 
tuliforx,  S.  rhomboiilalU.  <.>cihU  siibcariTiata  (or  O. 
raultiatrinin  '.'I,  MvrinlR  tp.,  olc  Tlie  hnrlioti  U  Ihat 
known  lu  tlie  Stnrmvlllii  tbalM  (Ifiwir  HcldrrborK), 
•vlilcTitly  tb«  tqiiivalent  ot  ilio  IMllliyrU  tlialei  at 
the  New. York  g«olag[st>. 

Fhl'oiipbiml  wotetj,  WwhisfUi. 

ApHtK.  —  Prof.  J.  K.  EMinimi  wiwriH  tliu  iliii- 
cuveiy  of  aiiin^soC  nii^tvurii^  iron  at  nmmj  IbipiUs, 
Midi-  An  minlyNl*  I)t  l>r.  F.  W.  Tnylor  itftve:  Iron, 
(M.St:  nioUel.  3.81 :  lobuli,  2.40;  IiifoIuIiIc,  alHiiit  .10; 

loWl.  I(«i.s5:  iptpific  gravlly.  7.o3, Mr.  WDliam 

U.  I>a»  ft'i  n  pApf^r  mlilloil  ■  Certain  app«nilag«a  ot 

the  Mulliiseii." Mr.  J.  S-  Diller  read  n  comniiinl- 

catlun  on  tli«  riilcaiiic  mikI  which  (dl  at  Unaliuhlca, 
Ocl.  21).  ISXt.  anil  taitiv  conxlile ration*  eonrornliiK  lli> 
compii*lllon.  The  >uI)«lanL-u  ot  Ihii  cainmui>!(-ai  inn 
lia*  nlreiuly  nppoKiJ  hi  5c[«nce.  Thvre  fiisuihI  a 
general  dbciiuton  nf  th«  nature  and  piopFrllc*  ot 
volcanicdutc,  and  uf  the  tlieor?  vhlch  aicrltioii  ivcont 
peculiar  nicieon>li';:lc  jiliononieiia  to  ih(>diisi  cjocied 
from  KrAkatim.  Capl.  C.  J%.  Dulton  argued  Ihnl  the 
f»riua<1<in  of  TolcHnic  dual  parllclei  by  ihn  l>Lirit)iig 
ot  buhbiM  I4<nil>  to  give  Ihctn  a  louiewliiit  <1i.-lln<Io 
general  Blxe,  Mid  doc  nni  pmdnc*  ■  lugt  amount  of 
duit  flne  Riough  for  indvfliilt«  «ntpea*laiii.  Tlio  op- 
potltti  vl<iw  wan  nu)titain«d  by  Pr<if.  II,  U.  Paul,  and 
was  kiutaiiicd  by  l(r.  Oilier,  who  uld  ibat  Ihi-  nikrn- 
icope  (evenl^d  no  lliiilc  to  ilic  Bnonp>«  of  tIii^  Knihn- 
.  loan  diut.  The  hl):h«r  ttio  Tna{nityhii:'|»i»'iir  njivdlfd, 
UM)  grMt«r  the  niiiuber  of  imrtlclvo  vlBJhle;  nnd  this 
rebtlon  exUindi  to  th<^  lliuila  illurded  by  Ibe  uipucily 
ot  ilie  iuttruinunl.  Pn>fci*or  Paul  tliongbt  the  tIo- 
lence  of  tbe  Krakatoan  psptoilon  wm  competent  10 
char^  IhD  atmosphere  at  very  great  aliiiiidt^,  and 
considered  Ibc  Qnenesi  of  the  duil  a  tunciciit  expla> 
natlot)  of  III  iiideHnlie  iiuipentloii.  Mr.  Wllllatn  B. 
Tavlor  *ugg«alcd  th.-il  eleclriclTy  might  be  an  nMclent 
caoM  of  Hupeuiloii.  It  is  a  coiuninn  (ibenouiriion 
of  voloaatc  aruptlon;  >nd  dust  purlicli-i  cbnrced  with 
lb*  Ktme  kind  ot  ftlcctrlclty  m  the  enriti  would  be 


reiwlled  not  only  by  one  nnolber,  but  by  the  earlb. 
The  ptTJod  ebpslng  between  «uniet  and  the  red  after- 
glnw  tcslllles  to  the  gieat  iktiltudn  iif  tlie  phnnonie- 
non;  and  at  inch  nlilinde  the  atr  ii  not  only  very 
rare,  hut  li  aiiliydroiu.  luiO  the  discharge  of  eUclri> 
cily  i>  impoiaible. 

Jfa.V  ic.~  Mr.  G.  II.  Williams  nt  Jolinii  Hopkins 
iinWersliy  nMr»Med  ilie  society  on  the  methods  of 
modern  )>etrogra])]iy.  claailfyUig  tbeni  u  cliemicul, 
inuuhanicni.  upiimi.  and  thermal,  and  irxplaining 

their  several  fniicliolis. There  fnllownd  a  lyinpij- 

sliun  on  ili«  qii«atlon,  'What  Ik  a  gtacicrf '  Mr.  ].  C. 
RunRcIl  ilelbied  a  glacier  as  an  Ice-htxly  originating 
from  the  coDSoildatton  of  «now  In  regions  wh«rc  iho 
aecular  nccnmulallon  exceedi  tlic  luu  by  melting  and 
evaporation  (ihat  U,  ahoTc  the  snow-llnc).  and  llow- 
Ln^  In  ivttli-jn>  wbera  loa*  exceeds  supply  (ih:a  is.  be- 
lov  tlieatjow-line).  Mr.  S.  F.  Emmons  defined  il  as  a 
rirerof  ice.  poMCtscd,  llkean  aijneouj  river,  of  movn. 
nicnt  and  of  iilattlelly.  In  virtue  ot  planljclty,  it 
adapts  Ilscif  I"  ilie  fnnii  of  its  b«d.  Tbe  nM  Celd  it 
the  rewrvnir  from  which  it  derives  Its  supply  of  lee, 
and  Ibe  Initial  Impulin  of  niovemcnL  ['mil  the  ntti 
raotu  from  li*  wide  and  sbnilow  bed  Into  a  narrowvr 
mill  dwper  one.  and  ihiis  givea  outward  proof  ot  ihe 
plasticity  of  the  ice  of  wtilcb  il  is  composed,  it  does 
not  liecome  a  glacier.  It  mny  become  cnvnued,  arid 
It  may  cnrrir  blocks  of  rock  on  lis  sarlacn  wlihoiil 
loaing  Its  niri  ehnmcier.  Mr.  W.  J.  McGee  snJd  that 
tbe  plienomeiiB  ot  gi.ocler  ice  and  n^ri^  belong  to  a 
gradnallng series,  and  can  be  only  arbitrarily  dJHriml- 
nated.  He  regarded  ni  arllfteiai  and  Incomjietenc, 
c  ln«»l  Deal  Ion  *  depending  on  ai:cllvtty  of  the  Ice-bed, 
on  conslricllon  of  i)ie  ice-bodv<  on  ability  10  stiiiain 
huwMera.  and  on  mte  of  motion.  All  thing*  consid- 
ered, Ilie  motr  tnII>tHclory  line  of  di'inar  leal  Ion  Is  the 
anow-line.  Mr.  Wiltinm  II.  i>all  di>.cr<mliiat>.Hl  maases 
ot  Ice  nioriiig  in  a  dcllnitc  direction  from  fields  of  tee 
practically  stationary,  reatrlciing  lliulemi  'glacier' 10 
tlie  former.  A  glacier  U  a  mne*  of  lee  with  dellnlie 
lateral  limit*,  with  motion  In  a  dcflnllc  dtrectloti.  and 
orliilnathii;  from  the  compactInK  of  snow  by  prvisute. 
Pruf.  T.  C.  Cbamberlin  said  thai  Ihe  stibjecl  Uln<- 
irated  the  fact  ibat  hard  and  fa*!  line*  belong  only 
U>  noRienelature.  whercu  nalixrv  h  chnmetcrlxed  by 
gradallons.  The  true  di*tlne(lou  In  ibit  eAsc  is  not 
structural,  but  ^cuncilc.  There  it  an  area  of  growth 
and  an  areu  of  waste  to  erery  glacier.  It  Is  only 
superriclaiiy  thai  Ibe  area  of  growth  coincides  with 
itic  larri'.  and  Ihe  n^e'  Sold  Is  aceuralrly  dednud  only 
on  the  tiiniiner  day  of  maximiini  wn>Ie.  Cnpi.  C  B. 
Dnlton  •aid  thai  hi*  lntp|id<.'d  remnrks  bad  been  an- 
ticipaied  liy  ProfcMiir  Chsmberliii.     PvGuitlon   can 
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ntrdjr  or  tiamr  ttn  made  rftiortiu*.  ClMilcn  rary  In 
Uiclf  vliAtnftrriatici  like  uiIiit  )pt>u)it  ul  pbetuMiiauL 
WIiiI«  llioM-  features  wliidi  vbunEliiriio  theiu  hm 
prcwrit,  Ihrrc  In  no  dlOtciiIlT  of  recognition ;  biit  ol- 
ODptlonai  cufT)  arlM'  In  w)ili-li  a  iiorllon  only  ol  ili« 
dlacniwllc  fpnliirr*  ar«  prewot,  And  pnvons  who 
ile«ir«  Fxircnic  precicicin  of  laRgnage  an  Uum  com- 
|wll«d  U>  liuitntc.  Tha  .tinleiilty  I*  jirobbbty  hnl 
met  iij  ifac  11)0  of  ignHUryini:  tiriiiit. 


A'OTES  AND  NEWS. 

FKLLaWB  of  tb«  Ani«rlcan  asaoclatlon  tor  ibe 
■dTMUmcnl  (rf  Klencv,  who  may  dealrc  to  avail 
tlipBiM>li*ct  of  ibe  prlvllegvi  of  bonontry  inoinborvlilp 
of  lli«  HHiUb  Mioc\U\t>n,  uiid  to atl«iid  IbcMunirral 
IDMlin^.  u-ill  \tv  fiim1sli«i1  wJUi  Uie  usunl  '  trar«lllti); 
CcrtiAmlM*  on  application  to  Hr.  J.  D.  Crnwfonl. 
[lOat-olBce  box  UT,  lloiitiral,  Ciiuiln.  Tbi'*R  cir- 
tUkftUa  ihoiiJil  onablo  tb#  fullow  lo  parcbue  cuiivey- 
anc«  for  blmi«)f  to  and  from  Monirml  al  reduced 
ntet. 

—  Ill  Mgard  to  tbi-  phoapborvaceucc  of  jellj-tirii, 
B.  MeliMa  wrltM  to  Xaturt,  that  tbc  coticliuions 
«rrlTn1  at  by  Mr.  Vorrill  (.Srjrncr,  .Inly  4.  p.  9}  cin- 
not  fall  lo  be  of  lnt«r«it  to  nil  nlm  liavc  «vpr  »[>«cu- 
iMed  on  the  li^iifiotiice  of  the  liimiiiotity  displnyi'd 
by  fo  many  Acalq>bivc.  Mcduin«,  aiid  otli«r  mailnc 
organliMnii,  When  In  tbn  Irciplc*.  In  IfiTO,  Tiry  «linl- 
iar  Idea*  occurred  l»  Hr.  Mcldula;  and  In  nil  adilrms 
on  Ibe  plienonuma  of  cyclical  propn^iiiion,  dellTcr«l 
totbcEucxflpld-oluboit  Jon.  ^^  t^'-J,  hvrcnliirHl  to 
pnl  foru'Artl  ilic  tolIowlnR  vi«w»:  "  It  wa»  In  ilic  Hay 
of  Bcnml,  nliv'n  on  Ibtf  «cllpM  ex|>edi(iun  of  187G. 
tliAl  I  Bill  iitvr  abooli  iif  Ueduvie  in  thi-ir  full  splen- 
dor. SpccuUllnj;  on  the  nieanlng  of  the  vivid  color* 
and  brilllaiil  ph<i»phi>r«4cviiii>  of  llio*i'  cr^Atiirva,  [ 
rainu  to  tli«  conclnsion  llial  bdlh  tliCM  cbumctprt 
misht  b«  proieciive  datigi^r'sifnala  of  th«  luntr  na- 
ture, and  fiilQIIiag  Ihi^  umc  fimcllon,  oi  Ibu  bright 
color*  of  dloif  lefiil  cainrplllLni  ncoonllnji  lo  Wal- 
lai-o'i  well. known  ilieory,  or  ibi-  pbuapboreMcnoc  of 
tbe  Lampyridue  ^tccutiliiig  IoTboonaaB«lt  (*N»lllrmt' 
bt  lnXicami:ua,'p.  :120).  Tbe'unleatlng'powenof 
tlic  Jolly.fUb  wouM  citalnly  niak«  ihrm  unploaiunt. 
If  net  abaoluiely  daiij(*ruua  to  predatiiry  tl«b.  ntxt 
tiidr  br^fat  coiun  and  iuniiuoalty  at  night  may  thus 
lie  lni'5  waruiiig  cbomciew." 

—  A  joint  conTcnIion  waa  recently  held  by  Ibe 
oouncll  and  pa>L  pnaldcniii  of  the  llrltiili  lnilltullon« 
of  civil  Miiilnvvr*,  mi>chni>ical  <'iiEinc>:r*,  and  naval 
■nUuet*.  and  of  ibe  Iron  and  tteol  iniiiinir,  and 
tbe  Society  of  t«legrDph  enj^neari  and  electricians, 
tn  ake  stcpi  tovard  the  crccllon  of  n  meinoriol  to 
Ibo  late  Sir  WliiUm  .Sinmvna.  At  a  meollng  held 
on  June  38,  it  wm  report^il  (but  tli«  nulhorltliM  of 
WeatinlnMer  Abbey  would  be  pleawil  to  permit  tli« 
totiodiution  of  a  memorial  window  in  honor  uf  the 
dUtlncubbcd  pbynlcinl  and  cngliieer.  Tbc  c«I  «u 
Mllmatoil  at  troni  anvcn  hiimliixl  to  olght  hundred 
poanilt.  Tlie  propoaai  was  accepted;  and  it  wa« 
decided  to  Umii  *ab*cripltont  lo  one  gulne*  eacb. 


and  10  nceko  ilico)  only  from  metnbeta  of  one  of 
tbeae  flvo  todetlea,  of  oil  of  obkh  tli«  i)K«aMd  irai 
a  m«mber.  Sabscriptloiia  ai«  payaUe  to  Ur.  JaniM 
Kurreit,  arciotary  of  die  Inatiiuilon  of  civil  «ncl- 
neen. 

—  Dr.  Aia  Orgy's '  Flora  of  North  America.'  port  11. 
(CaprtfolUc^ac-Cofiipo«lla«  locliiiivc),  i*  at  Irnstb 
iMoed.  It  contain*  474  paci^i  mainly  devoted  to 
CooipMiiae.  which  number  l.Olo  ^]>e«iea  arran)^  in 
sn  neoera.  For  the  convcnlenoe  of  illiiani  butmn- 
iMf.  it  I*  tent  by  mall,  free  of  po«taji«,  to  tbo«  who 
rvmlt  ihu  price  (Vii.  and  otiltr  It  of  Ibe  ctirator  of 
Iliirvnrd  university  herbarium,  Cambridge,  HMa. 

—  [n  Sppienilierneit  a  geogmphlcal  profrMor*hip 
will  be  eitiibllsbi>d  at  eacb  of  lh«  RuHaiaii  univprsU 
Ilr*.  In  Gennany,  toiirtfen  nnt  of  twenty>ono  unl- 
ver>ltlo(  hnvo  a  cbair  of  Ihlt  (ort. 

—  Lciaar  la  affaln  in  Uic  Sevaki  country,  and  will 
eiploTO  Iho  nilildio  port  ul  ill*  region  waleiml  by  ilie 
Murgbib  River,  wliich  baa  never  been  Tiijted  by 
Eumpcani. 

— Tbe  iiiterQational  looiety  for  the  our*  of  opb- 
Ihalmia  oITen  a  gold  meilal  (or  the  beat  essay  on 
diieaac*  of  llt«  eye.  Tbe  medal  1>  deilgiicil  by 
Bartxr*  of  Bnlln,  and  liean  n  portrait  of  Albrrchl 
von  Gmef«. 

—  In  Ru**la  the  •UliXlc*  of  the  lait  thlriy  yrara 
fellow  a  icroai  diminution  In  the  forest. treea,  but  koii- 
tily  teplaoed  by  ili«  plantios  of  fin,  oa  there  la  uo 
■upcrvi*lon  of  fomtn ;  Ihore  i«  «ald  lo  be  a  eonMvjnetit 
chaiiBD  fur  tbc  wnrae  inibeHimaie,aiid  JlmlnutJoniif 
fruliiuliiMt,  v»i>reially  In  thediatricia  round  NIebnt 
Kotgorod  and  UoHOv.  Id  the  Jloicoiv  (■overiunent, 
which  naod  lo  be  tlcb  In  frult-bpiu-lng  irren,  apple* 
and  clierrle*  havo  tnnch  ilecrtutied  In  nnmlter,  aad 
pean  have  wbotly  dlHjtpeareil. 

—  A  new  foB-hom,  Invented  by  Mr.  Bryceton,  ba« 
recently  be«n  tried  on  tbc  Thainet  by  ibe  repreteii- 
taUrn  of  the  admiralty.  It  it  in  tbe  form  of  a  pump, 
and  is  worktd  by  a  strap  taatcncd  to  th«  niEnnlmnn'* 
toot,  ami  lo  worked  aa  In  produce  abort  or  lunH 
■uunde.a«re>4Uirvd.  Theadvantageaot  tbe  Invention 
are.  the  length  of  time  to  which  tbe  aouiid  can  be 
dmwn  out,  it*  cheapneas.  and  tbe  fact  thai  It  can  be 
li^iird  for  tbrM-<|uartcni  of  a  nanllcal  ullo  In  stormy 
wenllier. 

—  The  venlral  cami-ra,  for  use  In  pbotogtnphlng 
nutural- history  object*.  H  dewtlbnil  In  a  panipblol, 
"  La  photograpbie  itppli<iue>aiu  MJeui:<-t  liiologiquea 
PI  lo  pbyilogtapble  uniterwl,"  by  I>r,  A.-L.  Doitlu- 
diea,  and  pulilldied  at  I.yon  by  J.-B.  Cari«ntier. 

—  In  ili«  Mantklg  noUce*  of  tbe  Ruynl  oitrouomlaal 
society  for  Uay,  a|ipeat«  a  p>per  If  Pn>fe«ior  Elall, 
upon  ilie  motion  of  Hyperion,  tbe  aatdlite  of  Satuni 
Ju«t  DUtildc  of  Titan,  and  whoie  moUon  la  groally 
prrturbed  by  the  latter,  both  on  aecoont  of  ita  maM, 
and  Ibe  iiearucM  and  ooomtricttf  of  Ilyperion'a  ar> 
bit.  Tbe  mean  motion  of  HyperioR  la  atlll  aomcwbai 
une«italn,  from  llie  foci  that  there  are  no  •yaicmai  Ic 
ob*or>*li<in*  of  It  alnce  tha«e  of  Loasel  in  I8GS,  uniij 
Professor  Kail  toob  up  ibo  systematic  obMrvation  o4 
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Saiam**  MtellitM  in  1:^5,  upon  uklnjc  clurse  of  the 
grtiit  H'lwliliiaion  rtfmytnr.  Tlii*  lKii"r«ncn  of  Iho 
txmct  tuliiv  111  ilin  mcKii  motion  U  «s))«oinllj  iiurcirtii- 
niita  Id  Ihf  cmo  of  Ilypnrlon,  from  tlic  fact  tliat 
fiiur  tlmi.-n  (Ilia  iriolioii  very  n«4iily  nrjiiAls  tlim  tlniM 
tbatot  luilliliirbiiiggiiLiiln«ig)ibiir.  Titan:  In  will ch 
CAie  111*  (ioftiirb«lloiu  tirci.ine  vury  lnr);i!,  "f,  In  caw 
Ihti  widtloti  ii  an  (tXMl  one,  (be  thfory  »{  their  mo- 
lions  l>  very  gn-ntly  iiiodlil«>t.  (JiitJl,  tticn.  tbe  liipw! 
of  time  Aiid  I'ontJnueil  oluervaiion  %haM  show  how 
muchlliei|U"nUly4n— Sn'tliHen  from  lero.  II  i»  Pro- 
fvwor  Hairt<)['liilon  tlinl  Itn-lll  beuMl«9i  loAttemiit 
tliii  ecoBpleie  Iboury  of  llypnrloiro  molioii. 

To  »lww  iDinelbliig  <it  Uie  npid  diangpi  In  (he 
cli:ni«nU  of  tli*  orbit  duu  to  tlie  gmti  iwrtiirbntlDiii 
ROlTig  on,  ProfcMor  Ilkll  hu  dlKunuil  lUe  ubti^rVB- 
tlon*  of  vneb  year  Mipaniiely,  usumlng  a  vulue  of  tli« 
InflliiMlon  ainl  longiiuilt.'  of  nnJi!  ilf-irriiilni'il  Imfore- 
h*ni1  tiftmliUparlkrcibsrrrations.  —  wliktuiminlItiM 
arc  very  llltle  ■lUtiirbcil,  — iind  by  li-nit  9(tti,iti-i  liu 
■Icrliicea  (oryiwb  yenr.  Incliiillns  I.n5«cr»  l*'.2  obser- 
vftUotm,  values  •.>f  Ibu  spiiii'rtiajir  axis,  epi'onlrirlly, 
aiol  loiiKilu<ie  of  peri-Saluniiiim  for  llyimrlon.  Tlie 
mMl  reiiurkabln  feAluri:  of  the  rvgiitt*  is  tbe  rapiil 
rvlro^jtiule  mutluii  of  tlio  pnn-Siiliiriiiiim.  AiU'iiintlng 
lo  »lxiul  21)"  per  year  fi>r  tliu  epocli  1H75-77,  Imt  ap. 
paMntly  illmiriltblng  qnile  nipldly.  Tlitn  iiiotimi  1* 
cotDpftTikblc  H'irli  tlia  rapid  t«tro|(ression  of  thmiiooTi'i 
nodM;  but  It  woulil  *ceni  tolw  nihcr  irrt^gular,  iinlcn 
thi.'  priiitril  luinttal  vnliiM  iif  P  aro  liable  in  cai)*ld«r- 
alile  unierUinty.  Proftrwor  TUll  i»lli  Atteuliun  to 
tliedciitabilily  ami  Importance  of  rc-roducingl.iWMrs 
obinrrallons.  nrtd  pubtlMiiUK  Ihcni  tnorn  In  ilelaU. 

—  liueetfTi-'iunt  Ik  tli"  tlllr  of  an  mlii^rtlsins  fort- 
nlslitly  ihci^t  iiut  Bturifil  Iti  Lolpilg  Uit  the  benDRl 
of  colleclnra,  dealers,  and  ainataur*  In  oiitomotogy. 
The  Gnl  iiiiinbEr,  ■.■omposed  ot  four  quMlO  pft^t. 
cnntiiins  a  ttirpriiiiiK  varlcly  and  number  of  object* 
ftir  aalc, 

—  A  blue  ||;rolto,  Rlmllar  to  that  of  Capri,  hai  lioon 
found  on  the  Itluud  ot  Butl,  oH  the  roait  of  Dulina- 
tla.  U  la  farnwd  by  thrae  eoiinecWd  grntlot,  whieli 
«in  only  tic  approocht^d  froio  ili«  ae&.  It  la  liidhly 
vaiilUid,  Mid  la  only  lighted  through  an  opening  under 
Ibe  aca;  thia  caualn^  lh« slorloim  rcltcflJ^d  blue  llfilit, 

1 1  It  proposed  Ui  hold  a  (pocial  American  exhi- 
bition In  London  in  Hay,  \>*^i,  at  wliicli  the  pri>dui-U, 
mnnufa^rliirca,  and  varivd  phaai-a  o(  lifit  In  the  United 
tilntea,  will  be  represented. 

—  We  learn  from  NatuTv  thai  I'rof.  H.  S.  Ball  boa 
accepted  an  Invlulloii  fruni  thK  Lowell  iniliCute, 
Boaion,  to  giveacoiirne  of  six  lectures  on  'Chapter* 
lit  modem  uatnniomy '  n«xt  <  ictobpr. 

—  A  (Jennan  expedition  hu  been  ilMpalehed  l« 
CnpeTowii  In  the  corvette  Kllubeih.  It  U  Oiled  out 
by  th«  Arm  of  L<ld«r<ta  of  Ilrenieii,  and  will  afiei^ 
wunU  [>ruceed  to  An^ra  Ptqiiena.  Tbc  leader  of  (be 
expedition  U  Lieut.  Siegmnud  Israels,  a  tIalnbll^l^•^, 
who  aerred  Ui  the  Engtiifa  army  during  tlitf  Ashante« 
war.  An  en^iiNr  iiaa  liecii  Piigagcd  from  Diiuol- 
ilurf,  wlio  will  uae  liii  ei]<erieMRe  In  the  lervlee  of  a 
>VMl;>hallan  Unn  of  iron  fouiid*ra. 


—  We  loam  from  Oermany,  that  ttie  Italian  CMTo- 
gisu  have  writt«ti  to  tbe  president  of  tlie  Iniema- 
tional  gei>logical  cotigrtas  at  lierlln,  asking  that  tlie 
intended  meeting  of  Si^pleinber  iioxl  be  jKMtponed 
to  another  year,  on  account  <>[  the  cholera,  and  tlie 
ijuaranllr*  Imposed  at  th«  boundary  of  aevernl  king' 
douis  In  Europe.  Later  infennaLion  la.  that  the  con* 
gns*  will  he  postponed  to  Scptemlier,  I^Uti,  noi  only 
nn  acnonnt  of  the  cholera,  hnt  also  on  accouiii  of  Iho 
tiumber  of  membi'i's  drawn  oil  lo  America  by  ihe 
meeting  of  tbe  British  :iuocialloii.  It  la  also  staled 
that  tJie  re|iorta  of  scTcral  ot  the  eomiiilllcw  could 
not  Im  mndy  tills  lear. 

—  A  liypsonietric  dian  of  European  Knssia,  pt*- 
part'd  by  Gen.  TUio,  bos  been  published  at  tlia 
expense  ot  the  ministry  ot  public  works.  The  alll- 
ludMof  inr-ire  than  ilMKX) points  are  Indlratcd  on  this 
diart.  of  which  I3.(KX)  were  lr1gi>iiomnHi.MlIy  died, 
4,IX)0  doleruiltied  by  levelling,  and  only  400  real  ojioa 
barometric  ohiorTall'ina.  Uore  Ihun  I.AUU  m(au 
beiglila  for  Ihe  l«vcl  nt  the  water  at  points  on  rari- 
nus  rivers  are  also  iuchided.  Tii«  chart  Is  accom- 
panied by  an  explanniorj  memoir. 

—  Prwf.  GeoriK  H,  Ilsrwin  ot  Trinity  cnllnje, 
Cntnbrldge.  is  now  In  Mils  ouunlry.  and  liaa  lately 
ninrrled  a  rbllndelpliia  lady,  Miu  Maud  Dnpuy, 
K<^  tDtnrns  lu  Kngland  after  the  conclusion  of  the 
uiMtiuf;  of  tii«  British  assoolatloii  fur  the  adraiic*- 
inent  of  eclvnce  at  Montreal. 

—  ApropM  ot  Ibe  diatiiictioii  whlcit  liai  lately 
fallen  to  Proftaaor  Itotcoe  of  Uancheiler,  —  a  knight- 
hood conferred  by  tlie  itUMii  In  conslUonttlon  of  his 
sertlcei  In  cotinectlon  with  the  t«chiiica]  education 
commission,  —  the  London  Aeadtm;/  catla  to  luind 
the  fact  that  he  aSordi  a  line  exnniple  of  (lie  union  of 
the  iguaiiliet  needed  by  the  ancceuful  Invcstl^ialar 
with  those  tit  n  good  man  of  l>italne*s:  and  that  his 
popular  sympalbiea  have  won  him  the  warm  ngsrd 
ot  Uic  Lancashire  workiugmen,  among  whom  the 
study  ot  sclnnofi  ia  more  common  than  mlKbi  be 
supposed. 

—  .\ccor(llng  to  the  Pfrmmal-tirutchatti  der  Vnt- 
veraiUH  Lviiitig  jffir  da»  tuminer  ifmtelrr.  IS34.  there 
are,  in  all,  a,ii)0  students  at  the  unirertlty,  d  whom 
U<JS  nre  studying  medicine,  It9  phnrmacy,  233  natural 
aci«iicc  (nnlunri«fiijeAt/fenl,  and  ISTT  maliieiUHllcs, 
There  aiv  41  Americans  at  the  uniTcnity,  of  whom 
7  are  studying  tcteiice.  Thrve  of  the  whole  number 
of  students  were  matriculaleil  oi  early  a>*  IS"!^  and 
33  nwn  in  ISTB.  I)r.  Caspar  K«nb  Qrtgotyof  Phila- 
delphia baa  jtist  bean  appointed  prtvat'docent  in  Ibe 
theological  faculty  lit  recognition  of  bis  researche*  In 
toxlual  criticism. 

—  The  followlnic  aocletlea  will  be  repreaented  at 
Pliiladelphia,  in  addition  to  tboae  already  mentioned 
IScIrnca,  ir.  140):  OoologicaJ  survey  ot  India,  Tli^o. 
Hugtica  Hughe*  (depnty  superintendent);  Belfast 
natu  ml -history  and  philoaophicnl  suciety.  Messrs. 
Jnmes  Miisgrave,  llcnrr  Mosgrare;  Linneaii  soci- 
ety, Messrs.  John  Ilall,  A.  W,  Bcnmat.  W.  Carro- 
thers,  C  Delaune,  lloivanl  tiaunders,  and  Ur.  Jamei 
Murlc. 


FBIDAT,  AUGUST  SO.   ISM. 


COMUEiVT  AND  CRITICISM. 

As  w«  go  lo  ivcM  the  British  associatiou 
for  Ui«  ndvanoetncnt  of  science  la  opening  Its 
Br*t  mi-i-ting  on  Uiin  side  uf  the  Atlniitic. 
Although  Um!  acccptitnco  or  the  urgent  invi- 
tation to  the  British  asaocinlton  by  the  Cnna* 
dlans  yiaa  tardy,  and  at  first  reluctant,  tlie 
Kngllftli  han!  reapoiulcd  at  last  with  heart)' 
good  trill ;  anil  tlie  flood  wliivL  entered  ^lon- 
ttwtl  on  th«  onrl.v  dnyii  of  Uiis  weeic  put  the 
vtwticitjr  of  tlie  hotels.  mkI  the  generosity  of 
llic  peoplo.  of  Montreal  to  the  severest  tost. 
Though  some  of  the  scientific  men.  best  known 
to  fame  ami  the  American  public  ttirongh  their 
former  pergonal  viwit*,  or  their  writings  of  a 
general  intifrott,  —  ntcii  lllce  Tyndall  ami  Hnx- 
l«y.  Ho(^or  ood  Lubbock,  —  liave  not  come  to 
the  meeting,  there  are  present  on  the  opening 
day  a  solUoIent  number  of  tlie  leaders  of  science 
to  inwtrc  a  nouMc  gatlieriug,  and  to  well  re* 
piiyancli  of  tbeir  American  brctliren  as  have 
taken  long  joamoys  to  meet  tbcm.  Alany  of 
our  own  oouutr>-men  are  in  attendanoo,  glad  to 
be  amoug  the  firat  to  welcome  their  colleagues ; 
ami  many  nioie  would  doubtleaa  have  como, 
did  tlii-y  not  fear  they  would  inrringo  toomueU 
on  hospitalities  intended  for  llio  honor  of  trans- 
atlantic IViends.  It  is  estimated  that  about 
eight  UuiKlred    have  ci-ossed   the  .Atlantic    lo 

I  attend  the  meeting,  as  meiubera  or  ossociatea, 
and  that  at  li^aal  six  hundivd  more  tia\'e  been 
tnrolleil  from  t'sHnda  and  the  United  States, 
ineluding  the  feiloirs  of  the  American  associ- 
ation frbo  have  acocplul  honorary  member- 
ship, 
e: 
: 


Tbc  arrangements  of  the  loral  committee 
hare  been  as  thorough  and  careftil  ns  could  bo 
expected.  The  rooms  devoted  lo  the  use  of 
the  association  leave,  indeed,  something  lo  be 
desiretl,  aa  many  of  Ikem  are  far  too  small  for 
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ooovenicnce :  but  tlwy  liavc  generally  the  «d* 
vantage,  not  only  of  clos«  proximity  to  etdi 
other,  but  of  sn  air}'  situation  on  the  upper 
edge  of  the  city,  whidi  may  be  welcome  before 
the  week  is  out.  But,  in  the  holla  of  McOUl 
college  and  its  allltiated  institutions,  accom- 
modation was  not  found  for  all ;  and  tlio  sec* 
Lions  of  geography  and  statistics  haw  been 
oosigned  to  rooms  a  quarter  of  a  mile  distant, 
in  the  dly  projier.  The  local  comuiltce  bos 
tlioroughly  oauvnssed  the  city,  and  printed  u 
list  of  places  where  lo<lgings  may  tw  had. 
Knell  mem1>er  is  [irovided  with  a  handbook  of 
tlie  Dominion  of  Cnnnda,  — a  gcuorons  volume, 
accompanied  by  maps,  containing  all  one  could 
dedlre,  excepting  an  index,  and  a  i)lan  of  Mon- 
treal. Tbc  latter,  however,  la  priiiteil  taatX 
conveniently  on  the  back  of  the  large,  folding 
members'  tickets.  Kveniog  toir^a  and  gar- 
den-partiea,  with  excursions  in  ahnndance,  are 
planned  at  various  times  during  tlie  meeting ; 
but  the  sessions  arc  unbroken  by  any  '  lunch,' 
except  nich  as  indiviiluaU  may  obtain  at  any 
time  for  a  pittance,  In  a  t«nt  oa  the  aniversity 
grounds. 

The  Motions  meet  daily  ai  eleven,  and  ooo- 
tinuo  in  session  for  five  hour*  without  inter- 
mission. One  set-a  the  association  here  as  he 
sees  it  In  England,  holding  it<  tradltiona  tin- 
tamished.  In  one  matter,  however,  they  have 
given  way  to  CanuiHan  solieltatfon  by  permit- 
ting ihc  niceliiig  of  the  aasocimioii  to  bo 
opened  in  American  fosliion,  by  nddrosses  of 
weleonM  ftom  the  city  of  Montreal,  holding  a 
spedal  soB«on  for  the  purpose.  One  point  in 
whiob  the  association  meetings  dllfer  notably 
fhim  onr  own.  is  in  limiting  the  attendance  at 
all  meeting*,  nddresaes,  and  lectures,  as  well 
as  at  all  festivities,  to  membem  of  one  ebss  or 
another.  Such  a  restriction  in  our  own  asso- 
ciation would  doubtless  be  an  additional  incen- 
tive to  membership  in  places  where  il  holds  Its 
meetings,  and  it  could  certainly  prove  oo  X^mc 
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to  nembersUp  in  other  quarters.  The  meeting 
tMa  fair  to  be  e^'vry  ttiin^:  it^  pi'ouioters  raiild 
(le«ire. 

TnK  receiil  eartbquiike  auggesi«  tiro  UncB 
of  UDMilisfBctorj-  rcflofljoii.  'I'lif  number  of 
npi>[vciAtive  observatione  of  the  shoric,  (li«- 
covorablfi  by  carclUI  search  through  many 
BflWBpapen,  is  exti>?uiely  aiimll,  although  lUo 
moi'cuieut  of  ftirniliii'e.  Mm  swayiiig  of  siis- 
peadcd  objccl^.  and  the  ovorlumiug  of  cliiin- 
noya,  gave  aiuplt^  opjiortmiity  for  crilicAl 
exaiDiDOtJon.  Koconls  of  time  an:  atto  inac- 
curate in  the  highest  degree.  .Scconils  are 
rarely  given,  and  there  Is  no  statement  as  to 
Uic  error  of  the  timepiece.  In  place  of  this, 
the  temperature  of  the  air,  tim  dlroction  of 
th«  wind,  and  the  '  strange  appearance  of  the 
sky,*  arg  f^quontly  nient4oned,  as  if  these  ir- 
relevant phenomena  were  of  the  highest  im- 
portance. In  a  countr}-  where  earthquakes 
are,  happily,  as  rare  sa  bore,  it  would  not  be 
fiiir  to  expect  that  very  many  jiei-aons  should 
take  fiill  advanlago  of  their  nntookwl-for  op- 
portuuily  of  enrthqiinko  stuily ;  but  after  mak- 
ing all  due  allowance  for  the  infVeqiience  of 
shocks,  and  for  the  small  share  of  school  iii- 
atriietioii  bearing  on  seiamologv',  tlie  general 
abecncu  of  critical  obsenratlons  is  disajipoiot- 
ing.  

Uore  remarkable  than  the  earthquake,  more 
surprising  than  the  lack  of  obcorvations,  is  the 
rea^neM  with  which  ttome  of  tbo»e  who  on^ht 
to  knotr  belter  have  committed  ihemselvcB  to 
explannlions  of  the  orif^n  or  cfuse  of  the 
shock,  on  Uie  demand  of  the  all-absorbing 
newHpBpi'T  reporter.  From  one  professot'  we 
team  that  the  shock  -'origiuatod  Komewhc.'i*e 
about  the  Hocky  Mountains,  and  travelled  riut- 
ward ; "  another  wni  inclined  to  refer  the  dis- 
turbance to  the  "slidiug  of  granite  and  trap 
strata,  caused  by  contraction  and  espanaion  ;  " 
others  stitl,  hold  to  the  gratuitous  };eneralixa- 
tton  that  '-every  oarthqunkc-Hhock  ia  im  un- 
completed oflbrt  of  nature  locrenttMi  volcano." 
Such  a  \  ariely  of  opinion  fhlly  Justifies  a  re- 
porter'f  raiLer  sarcastic  conclusion:  "Thus 


the  three  professors  dilTbred  ttoai  each  other  in 
tdeirviews."  Tht:t  diirerc-nci' is  tlie  more  lobo 
rcgi^ttcd,  as  there  was  excellent  ground  for 
agreement  in  answering  tbo  reporters.  It  would 
have  been  veiy  safe  to  reply,  "  When  we  know 
what  has  really  happened,  we  mftvlie  able  to 
say  somctbiug  more  about  it." 


The  neeeaaity  of  Irrigating  extensive  Iraeta 
of  the  w<-!(l  has  taught  us  tliat  irrigation  liaa 
ilB  iulvantage:<.  The  cro|>9  raised  under  it  aro 
not  only  larger,  but  more  reti.ible,  than  those 
of  districts  where  irrigulion  is  not  considered 
ncccasar)'.  It  is  somewhat  as  tliough  the 
farmer  could  control  Ihe  amount  an<l  fVeqacncy 
of  rainfall  and  it ;  shows,  that,  in  countries 
when-  the  rainfall  is  abundant,  it  is  distrib- 
uted in  a  manner  that  comes  far  short  of  the 
best.  Id  some  parts  of  the  west  there  b  water 
enough  for  irrigating  purposes,  but  it  flow*  in 
large  rivers  which  It  would  require  great  ex- 
pense to  turn  npon  the  land.  I'hc  Upper  Slis- 
souri  and  Yellowstontt  rivers  belong  to  this 
doss.  They  flow  through  arid  but  othL'rwise 
fertile  districts.  They  are  large  and  perma- 
nent streams,  and  it  eeents  a  calamity  iliat 
they  should  be  allowed  to  run  forever  lo  wiwte. 


The  suggestion  of  n  contributor  in  another 
column,  tlial  the  government  take  tjme  \>y  the 
forelock,  forestall  monopoly,  and  h-iid  ])Oi>uln- 
lalion  into  this  section  by  t-iitntilUliiiig gigantic 
irrigating- works  for  the  nlilizntion  of  this  val- 
untde  water,  is  not  to  wild  as  many  of  the 
schemes  that  actually  have  been  put  throngfa 
Congress;  as,  for  example,  the Paciflc  railroad 
schemes.  Is  agriculture  any  Icm  important 
than  comiuorce?  Yet  it  xecm*  as  though.  In 
this  chiclly  agricultural  country,  it  is  the  only 
intere-sl  that  is  unable  to  obtain  a  hearing.  It . 
has  not  even  a  cabinet  olllccr  to  represent  it. 
To  judge  from  the  sp.icc  assigned  to  it  at  thq 
Centennial  exhibition,  as  compared  witli  that 
devoted  to  war,  for  example,  one  would  hare 
Biip()o»ed  that  war  was  the  leading  occupation 
of  Americana,  rather  than  agriculture.  The 
question  of  irrigating  the  arid  but  irrigable 
portion  of  our  public  domain  is  deslinvd  to 
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hrroHM-  .1  Ifiiiling  one  Id  the  near  fbtuH;:  and 
our  statoamen  will  do  veil  to  begin  toon  lo 
gtvc  it  their  titoiiglitfnl  atlcntioD. 


LETTERS  TO   THE  EDITOR. 

Incieaav  in  etovrtli  oJ  yoxunf  robiDO. 

TttK  pMt  *eiuun  my  attantion  liod  twoii  sitnict«il 
In  til*  rapid  Kiawth  maile  br  ■  nMt  of  saaag  rohlM 
on  our  porcb.  Eariy  In  Jiilj  uiottii-r  jinir  »(  mblbt 
tmlUaneat  on  abnKkMoit  ll>c*unc  p»rcb,  Inwbidi 
Uie  CaiDAla  laiil  Uit««  vsgt.  I  ctuvfully  waUliPil  the 
iiMt,  to  no4e  tlw  appoaranM  of  ttia  jroanc.  aa  1  luil 
datenDlii«d  lo  amnratoly  wvIkIi  thn  jroanftblra*  d^ly. 
mtur  balctilitK.  u  I  woa  ciulout  to  lum  Just  liow 
miicb  llMty  roljthl  Incn^aw  tn  gmwih  diirtni;  ucli  luc- 
ewdlnic  l<r«iity-tour  lioim,  up  io  Ihi^  liiuv  of  tli):hi. 
On  July  38,  Iwo  rsB*  \ixieHva,  llin  ihird  bvlo);  iuT«r- 
IHc.  At  two  o'ctiwk,  July  28,  I  wclgb«d  Uie  yuuug 
btnl*  *i?iinriicly,  ^i  I  did  for  tlie  nest  tweiTC  daya 
M  ttboat  ibr  lamc  hour.  I  liavc  deaignaied  Ike  bird! 
aa  1  aiid  S;  and  the  lollovlng  flgnrM  T«pre«eai  tiieir 
tiMr«aae  In  weight  in  gramc:— 


HOl 

4mi. 

a. 

«.      1      St. 

St. 

1 . 

u 

• 

u 

H.' 

tTu 

M 

AmriT. 


Tlie  above  fljcuret  are  auraly  loMrMtlng,  and  wlil, 
wtilioui  doiilit.~Rurprl*e  maity  reader*  nbn  beloreiiau 
no  Uea  of  tbe  increiM  In  mowtli  made  by  ibe  yonnK 
of  l>ird«.  Aa  caii  t>o  itneii.  tli«  «:mwih  madp  by  Ni>.  1 
waa  not  m  taii«C*iii  aixl  t>irAily  m  tliat  miule  by  Ho. 
S;  anil,  vlieri-a*  Ko.  1  lox  iniui;  In  wolAht  Aiig.  ^aIld 
e.  No.  3  MKiBkiifKl  no  lo«(.  Tbe  loa*  In  weli^il  waa 
o«iii£.  I  ibliik,  to  the  crtat  qaantlty  of  lice  wblcli 
iiitf*tril  tlir  binl*  and  DMU         CuAa.  8.  PuhtB. 

X.Y.xMtlniMii-iUltan, 
0«era.H-Y. 

Tbe  meng-leng. 

In  China  Uie  apLex,  or  anllury  wup,  inakea  a  neat 
nad-eetl  In  a  crevice,  i>utt  therein  tbealoreot  young 
liwecu  vhteh  are  (o  V  ibo  (oimI  of  Im  imtii  larva. 
lay*  lt>  «cg  In  <he  niliUt,  cl»s«*  IIm-  entrance  of  ibc 
cell.  IraTtut-  only  a  mliiUM  nlndow  in  the  (roiii  wall, 
anil  tk*  away,  wltli  roMOB  for  auch  oniplacency 
aa  it  jiroditced  lu  the  feminine  inliu)  by  (iiiig  boute> 
kceplnij^  Tbe  *a  deeeleitt,  thn  larva  auclu  (he  Juice* 
of  the  inpdeonM  fptder*  and  flira,  ami  &nMy  Uic 
little  wasp  iaauca  through  the  vrlndow,  vqai|ip«d  tor 
flliElit  tn  Iheftmabln*. 

Tbe  Cfalwe*  call  tbb  ioiic,  buay,  ateal-blne  tuMCC 
the  '  BeBB-lenB,'  and  bin  a  pe<^lar  notion  of  its 
halilt*-  Tbi-y  uy  thai  ii  bu  nu  ilntnc*llc  nor  aoclnl 
niationdilM,  l>iit  loncs.  likt  oUicr  creaiurm.  for  lilllc 
foill  of  lt>  kind-  So  it  niakn  &  col,  and  puli  Ilirrvlii 
llie  cblld  of  Mine  fruitfni  iiioibci'  of  anotlier  fjiRiliT, 


sea]i  tlie  Infant  carefultjr  Into  It*  domicile,  and  then. 
lIvinitfre'luenilThacltfronieainmonplacpocenpiiUonB, 
it  puts  it*  mouth  to  Ibo  link  wbidow  of  the  eot.  and 
buaiea  and  ting* '  mms-leno.  menic-leug.  niMi((-len(! ' 
Ami  tiie  Utile  crealur*  witliln.  hearing  llMlf  can- 
aiasUy  called  a  '  nirarlenit.'  believe*  Itiwif  to  he  ana, 
and  iradoally  and  >ureij  vprlfle*  lla  name,  coming 
out  In  dii'  ilrDP  a  perf(«l  *piie:i. 

So  In  Clitna  art  adopted  ehUiI  tt  popnlerly  and 
poeilolly  called  a  little  ■  meng'leng.* 

AllELK   JI.    PiKLDK. 

Indlea  langaagee  In  South  Ameifee. 

Tout  iolcteeting  notice  of  rvcent  works  on  '  Indian 
lansnagteof  South  Anirrica'  IScimcc.  Ang.  I&,  p. 
133)  reqnire*  lo  be  cumplvled  1^*  tlw  ncntton  of  tlie 
ntnarkably  vainsbic  Irealiie  bj  the  venerahle  Iravel- 
Icr.  J.  J.  Ton  Ttchudl.  — ■OrgaelMDO*  dcv  Kecbua 
spracbe'  ILcipxIg.  F.  A.  BToeUuniM,  \mi,  tH  p.). 
For  th«  Aral  lime  in  the  hlalAry  of  Autertean  Itngue- 
tin,  wc  have  here  preaented  an  exliauulie  UMUfili 
of  ihr  lexical  and  gnunmaUcai  almcture  of  a  native 
toneue,  tiitl]-  adequate  lo  ilie  d^manda  of  noileru 
•tuuy.  Von  Ttdiudl  has  made  a  long  Inveatiaailon 
of  the  Eeohiu.  A*  far  back  a*  IBM.  he  puliliiJieil 
hit  treatb*  upon  It,  and  ha*  twice  edited  tbe  orleina] 
text  of  the  celebrated  Ollaniadrama  (ISSS  and  ISTS). 

I'be  Introduction  lo  hi*  Um  work  orcunle>  a  bun- 
died  and  tw«niy-llve  page*,  and  coBUln>  a  brief 
BspoiJllon  of  bla  rlev*  on  tbe  andent  btiiory  and 
mythdogy  of  tbe  Inca  race,  and  on  the  afflntttea  of 
dielr  bngn^D.  Baaed,  aa  hi*  opinion*  are,  on  a  umwI 
csnftil  analysis  of  the  tongue  and  on  ample  penoDal 
obMrralion.  tliov  muat  have  gntt  weight  wltli  fuuire 
ellinologlft*  ana  anli^uarlp*.  To  mention  only  one 
of  hie  manv  novnl  conelotloni,  he  denlea  any  affinity 
betwMD  ihii  Aymai»  nnd  Keehua  Ungiiagea,  and 
contfder*  Bertoikio'*  grammar  and  dictionary  of  the 
former  (tram  which  nuch  alSnliy  lia*  been  argoed) 
0*  baied  on  a  local  and  corrupt  diali'cl. 

I  would  further  odd  to  your  ll*t  iho  tnerltorloua 
trattlao  ol  Giovanni  Pdllcicbl,  '  Sulla  llnKua  d«gll  Iit- 
dlanl  Matucchi  del  Gran  Clacco'  (Plrtni*,  1J581), 
wbrrc,  in  tbr  Kopv  of  Kventy  p«KP«.  Iw  Imparl*  mticli 
freib  information  about  ilii*  llttlc-loiawii  twigue; 
and.  If  not  too  remolv  to  )h.>  called  rccuil,  it  la  worlli 
while  mentioning  tlie  republicaUou  in  Lima,  In  IftfHL 
of  Uie  extremely  Karoe  'Aric  do  la  lengua  Yung*,' 
by  F.  de  la  Carrera,— an  Idiom  prrtrnung  many 
coiioue  feature*,  both  In  pboueiic*  and  itructiint. 

D.  G.  Diuvrox,  H.D. 

Midi*,  rmo..  Ant- !«. 

FUh-iemiilnB  In  tbe  Iforth.Amerlcau  SUnries 
rooka. 

Mr.  E.  W.  Claypoie  utaie*  in  SdtnM,  July  11. 
Uiai  be  ha*  come  Into  the  pOMMalon  ot  aonic  foufi 
a*h  wbJcli  lead  bim  to  Ih*  couolntion  that  (here  arv 
forma  ol  Ikh  more  oncinnl  In  America  Uian  are  Imown 
eltewhere.  From  Ur.  Ctaypoln'*  Ifticr,  I  calhertbat 
he  Imagine*  tbat  Ibc  upper  Ludlowt  and  the  'bone, 
bed '  an  Uie  earllot  rock*  wblch  yield  6th-renialn*. 
I  would  direct  atlrntion  lo  the  fact  tbal  (be  bwer 
Ludlow  rocka  of  England  have  yielded  the  remain* 
of  a*h:  vis.,  Uie  Sc^ihacpb  (LAukceier).    Tlie  Sca- 

EhaspA*  Indenab  wo*  iU*eoTef«d  al  Lelntvanljiic.  in 
neer  LwUow  •Imte.  which  miMt  have  been  il«jKi«ll«d 
long  aitea  iMfoie  the  aocnmulatlon  of  (he  upper  Lud> 
low  'hone-bed.'  Soon  after  the  thield  of  thU  fl*h 
w*a  detected.  I  pertonally  liiveallgateil  the  pliynlcal 
poattioii  of  the  rocka  In  which  it  waa  found.  TIm 
Letntwanllne  beds  are  the  otdi  Wia&Vi  -vi'UKn,  "^ok 


160 


SCIENCE. 


[Vol.  IV..  Mo.  eS.'] 


telle*  of  tbl*  fint-known  llili  hnve  liiilierto  he«n 
found.  Sofil*«XCtirsli«nt,infiilei.'f  Isle  ill  IheiiasM^ 
beds  b*Iw«eB  tlio  old  ml  »M)d*to:iv  mid  Itir  Liidloir 
rocks  kl  Lrdhiiry  in  Flprofnnliiliira,  have  ^ffunled  b 
Basitriet  of  Dip  Hsh  found  In  lh«  '  Imie-bud '  luid 
pwaag*  rocks.  Among  Ui«in.  Mr.  PIjut  tiu ubUliiad 
piBMs  Mid  cephkllc  •hlelds  of  :>cat>li:i>|ilii,  PtarMjiIs, 
CjAUuspIa,  and  AucheiuuplR.  AucliaiiaiplRliM  been 
frnuid  perfect;  And  tnueli  moiv  of  tlic  ulnictiira  of 
Ihue  wiy  Oibes  bas  come  to  light.  Bnl  there  Is  a 
BWd  d«il  of  difference  In  the  geologtcitl  horUon  oi 
QieM  flth  at  Lcidbury  ntid  thai  of  the  Sonphiupl*  at 
Ltintwanline-  Thi-  lower  Luillowa  np[>«ar  in  great 
thIekiMM  al  Ledlmry.  but  hitherto  tbirv  huve  not 
ptCMUted  UD  with  llsb.  W.  .S.  STMnshs. 

TbcCuDp,  JhiDnlnrdalr.  Joly  31 . 

Dapth  of  tho  Blnolal  submergenoe  on  tha 
upper  MiitsiiiBippi, 

t  iteiire  Ur  eftll  atteiitluii  to  i^crtikin  foela  which 
Aiipeir  to  in«  to  iu<licati-  i  ■itibmergifnt.-c  of  ei-co  tho 
blglitwl  tniid  lit  tills  [>oiut,  which,  it  may  be  said,  In 
nenr  tli«  centiv  ut  the  drlftJeM  ari.-iL  I  kta  not  aware 
0(  their  Ijkviiic  lieeti  prarloiuly  iiutcd. 

That  wblcli  flr»t  ctuUd  my  Attention  to  th«  matter 
waa  tha  discovery  that  the  Uy«r  of  brolieii  atone 
which  covert  the  undUturbed  rock  on  the  top  of  the 
!  bliiHl  to  a  depth  of  four  to  aU  feet.  euTii,iiiic>]  nu- 
meruaa  •hells  belonging  in  wveml  tpeciei  «(  |>ul- 
inoitif«roua  cast«rapods.    1  have  thut  far  oblnined 

Sicclmens  of  the  followlne  speclet  [the  identlQca- 
nni  were  kindly  furnlsheirby^Mr.  Sanditrson  }>iiiith 
of  the  U.S.  Ash-comnilBiioiil:  Rellrlnit  ikreuleiilit  Say, 
Lymncac  ealiimeUn  Say.  Hetlx  (Paliiln|  Mleniiata 
Sity,  Helix  (ndlcoilifcusl  llncata  tiay,  Hulls  (Pntula) 
slriiiMlk  Aiiihony. 

Tlie  eondiUon  of  the  thulU,  and  the  iiuxltiona  in 
whieh  found,  even  moifj  than  the  mere  tnct  ut  Ibdr 
occurrrencc,  Indleala  •abmefsonco  by  glvli^  atrong 
OTldcncc  of  WBTo-actton.  evldenCB  of  which  is  also 
seen  In  tbo  goucrBl  order  and  amngement  of  the 
atones  cDnipotlng  the  layer,  e«pncla)ly  in  the  reinark- 
nblr  I'vrnues*  ol  Its  upper  aurtaeo.  Overlviiig  tills 
layer  of  broken  ilono,  and  ihnrply  dlntingniMiecTrroni 
It,  li  a  layer  of  earth  from  two  to  four  feet  thick, 
destitute  of  either  ctonei  »r  9hclU.  and  tuving  alt  Ihs 
cbaraetcristlea  of  the  Idl-si.  which,  in  unniutokabie 
depoiltt.  reaches  a  hel^lbt  of  two  to  three  hundred 
feel  above  Ibe  Mississippi.  As  the  bluffs  at  this 
point  reach  to  about  five  hundred  foci  nbove  the 
river,  a  submer^'enL'e  tu  at  least  that  extent  is  indi- 
cated.—  a  coucluftiou  which  is  suslaiuvd  by  otlier 
faeta,  wlOch  I  newl  not  now  refer  to. 

O.  B.  SquiKB. 
TnapMlwD.  vrt,. 


THE  VISIT  OF  THE  BRITISH  ASSOCIA- 
TION. 

Ai.THocRB  Ibe  Brltinh  Ksaouiitllon  (Iocs  not 
meet  oftlcinllv  on  our  own  iioil,  wu  mny  vet  re- 
gion] it  iia  in  Homc  sort  pn^nng  it  vii^it  to  our 
Deighl>orhoo(l,  and  opening  up  such  au  oppoi- 
luuily  for  poi-donal  oommuDication  between  the 
•cloiiliflo  men  of  Eiiglaud  und  Atnericu  aa  lias 
ncv«r  before  otTerecl  it.«elf.  It  iit  true  Uuit  Prio- 
tipal  Grniit,  as  ii  Cftnn<linn  by  tuloption,  sug- 


gests to  the  membcn  to  be  Huttslled  with  Cansda 
on  this  occnsion,  ■■iiml  to  liiave  the  I'liitcd 
StAtes  and  Mexico  to  other  and  more  convcn' 
icnt  seasons."  He  strengthens  tliifi  >ii]gge«tioa 
by  the  Btatemeot  that  the  time  of  meeting  of 
the  Anierieaii  assoeiation  vras  cboseii  so  as  to 
give  the  members  of  tliiil  bo(ty  an  opportunity 
of  viuting  ^lontrcal,  ttiui*  voriecting  the  cur- 
rent impression  that  the  obfi-ct  was  to  make  it 
convenient  for  tlie  tncinhurs  of  the  Bntisti 
association  to  visit  Philadelphia.  Tho  Csoa- 
(ilims  may  also  feel  fairly  eulitled  to  nil  the 
creiiit  wtiidi  the  visit  of  the  jissodalion  can 
bring,  since  so  long  ii  Journey  by  so  large  n 
botlj'ofincn  would  hardly  have  been  seriously 
conaifli-rctl,  but  for  Canadian  cni<'rprisc.  A 
pro[wsal  nas  privately  discnsmil  among  us,  a 
few  years  ago,  to  invite  the  British  nssociatioa 
to  Boston  on  the  occasion  of  the  anticipated 
esjiowilioii  of  IB»;(.  But,  after  the  exposition 
WHS  abandoned,  no  one  wilh  ho  bold  ns  to  seri- 
ously press  the  invitation  in  th«  alisencc  of  any 
spccinl  nttraction  to  second  it :  nud  it  was  lefl 
for  our  neighbors  to  succes^fhlly  attiu-k  llie 
problem  which  wo  hod  abaiidonod  as  hope- 
less. It  is  not,  however,  to  be  (.-xpoctcd  that 
tlio  individual  members  of  the  association  will 
be  greatly  influenced  by  sentiment  in  tho  use 
tliey  make  of  their  time  on  this  side  of  the 
oocan,  or  that  Canadian  pride,  ontciprise,  or 
loyalty,  will  prevent  Uiem  fiom  crossing  tho 
border.  Not  even  such  energy  as  tlint  of  our 
neighbors,  and  such  glorj'  OS  that  of  their 
domiifion.  can  compcn<uit^  for  the  charm  of 
novelty  'in  life  and  insttlulions  offered  the 
foreigner  by  such  countries  as  "the  Unitcc] 
.Slttii-s  and  Mexico."  It  may  be  well  woitU  the 
while  of  u  sUidious  Englishman  lo  tnlie  a  long 
Journey  to  learn  from  iictual  iuispcction  what  an 
Knglish  province  can  become  under  the  IiiRu- 
ence  of  so  energetic  a  people  as  those  of 
Cniiofla ;  but  he  cannot  suppress  hia  curloaity 
to  Htudy  the  ampler  and  more  varied  civilization 
which  his  race  ia  working  out  under  political 
conditions  less  like  those  to  which  he  is  accus- 
tomed. We  therefore  look  u[>on  Uic  present 
meeting  aa  nearly  tho  wiuiralent  of  a  visit  to 
our  own  coiintrj't  and,  in  the  name  of  the  stii> 
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^M  dcnbB  of  scl«n<>G  in  Ani(^rica.  we  exteud  a  cor- 
^M  dUl  wcU-oiDO  to  Uic  grcutcsl  tiody  rcprcwiilfttivc 
^M  of  tli«  intolIcL-I  of  the  otil  world  wbtcb  lias  eror 
^M  rinbKl  uur  sliores.  Did  our  risitors  not  rapre- 
^P  Mnt  ibe  most  hospitable  of  Dationa,  we  sbould 
^^  ladalge  in  tioMcr  ussunmccs  of  tbo  irarmth  of 
the  reception  tbqr  will  meet  tritb  ttom  etll  cbuses 

I  of  AmericMM.  But  tboae  wlio  knoir  nhnt  Rti;;- 
li*b  hoapitati^  is  irill  coiit«ot  tbcmsclrca  witJi 
DOilMtly  hoping  that  American  hoepiudity  doc« 
iiot  TaU  1^  Bbort  of  it,  and  wltb  remarldng  that 
our  great  railway!*  extend  a  corporate  bospi- 
tatitr  to  distingiiigbed  visitors  which  ifl  not 
buowD  abroad. 
Tbo  sentimental  consideration  that  the  visit 
U  one  the  very  posubility  of  which  is  a  strik- 
ing illustration  of  what  sdenc«  haadone,  will 
odd  Mst  to  the  occnaion.  In  times  past,  the 
-ides  of  a  locid  society  dioosiiig  a  place  of  meet- 
ing; across  tlie  Atlantic  would  bavi*  .i|)pcaroi) 
I  as  qtiijcotic  as  can  ivadily  be  imagined.  In- 
deed, we  can  but  suspect  that  tbe  project  at 
flrst  presented  a  Httle  of  this  np{>earaiice  to  a 
majonty  of  those  concerncil,  and  that  a  meet* 
ing  rvry  ^uoccssful  in  jxiint  of  numl>ere  was 
hanlly  expected.  But  the  result  seems  likely 
to  more  than  realize  tbe  hopes  of  the  most 
saogiiliie  siipporti'nt  of  the  ])roJect,  and  it  i.i 
fitting  ilint  the  promoten  of  science  should  en- 
joy to  tlie  utmost  a  result  which  tlic  work  of 
tlieir  claas  has  rendered  possible. 

nrcamatancea  are  in  several  ways  favorable 
for  paying  us  a  visit.  The  time  and  place  of 
holding  the  meeting  of  tlic  Amertcao  asttocia- 
tion  were  esiwoially  chosen  so  as  to  facilitate 
the  reception  of  any  visitors  fVom  the  stster- 
organizatton  who  might  grace  the  meeting  by 
thttir  presence.  Arrivlug  in  Philadelphia,  they 
will  find  not  only  our  onn  a.'iiHocintloTi ,  hut  the 
electrical  cxliiltition  of  the  Franklin  instilntc. 
Although  the  Utt«r  <«nnot  he  expccte<)  to  rival 
the  great  displays  nt  Paris  imd  Vienna,  it  will 
flflbrd  a  better  opportunity  than  any  which 
has  been  offered  In  Europe,  for  seeing  what  haa 
been  done  here  In  (brwarding  tlie  utilitarian 
application*  of  electricity.  Visiting  cteclri- 
cians,  of  whom  we  may  hope  for  a  considera- 
ble number,  may  also  expect  an  Invitation  to 


SCIENCE. 


161 


take  part  tn  the  electrical  oonftrence,  which  is 
to  be  conducted  under  tbe  aua[doe8  of  tlt« 
gOTSmmont,  and  in  which  the  novelties  of  tho 
exhibtiion  will  he  mtule  known.  I'hiladelphla 
ia  only  four  hoars  distant  from  the  national 
capital,  and  thus  a  visit  can  be  made  to  t}ie 
collcct!oii.->  uf  tJie  goteriiment  without  any 
serious  toss  of  time.  The  dividon  of  his  lime 
between  pleasure  and  businvs*  will  lie  a  ques- 
tion for  the  decision  of  each  indt\'tdual  vinitor, 
to  whom  tbe  Journeys  and  excursions  teudcrcd 
to  the  American  association  will  be  ttve\y  open. 
lie  should,  however,  bear  in  mind  that  the  col- 
leges and  universities  are  generally  (u  vacation 
till  near  the  close  of  September. 

Pioaliy,  the  student  of  potiUcs  and  sodolog)- 
will  n^ard  it  m  forlutinte  that  his  visit  tafcss 
place  in  the  height  of  a  presidential  canvass, 
thus  enabling  bim  to  study  one  of  the  most 
interesting  of  [jotittcal  phenomena  on  Uiv  lar- 
gest scale.  If  he  Judges  only  from  the  cotirae 
of  newspaper  criticism  on  the  presidential 
parties  and  candidates,  he  will  doubt  what  the 
fhilure  has  in  ?torc  for  us ;  bat.  if  he  looks 
dec]wr,  he  will  see  a  process  of  oodo«mo«ia. 
by  whlcli,  ttom  the  huge  mass  of  objurgation, 
falsehood,  and  not  ver>'  elevated  humor,  politi- 
cal acumen  ia  being  infiltrated  Into  the  ralnda 
of  millions  of  voters.  And  no  one,  whatever 
bis  political  need  fear  the  danger  of  t>elng  con- 
verted to  new  principles.  Whether  he  be  thi- 
most  advanced  Liberal,  or  the  most  couMrva- 
tive  Tory,  he  will  have  no  dlfflcol^ia  weing 
every  thing  hy  tlie  light  he  brings  with  him,  and 
returning  borne  with  uU  bis  views  strongly 
confirmed. 


LORD  RAYLBIGH. 


Loiio  Bavlcioii,  the  president  of  the  British 
association  of  science  for  Man  i-ear,  la  well 
known  to  all  Amcrienns  who  have  kept  pace 
with  the  development  of  physical  science. 
Although  his  reputation  cannot  be  called  a 
])opuIar  one,  ),*et  no  atmlcnt  of  ph>-sical  science 
can  well  be  ignorant  of  his  investigations ;  and 
his  treatise  on  sound  places  him  easily  in  the 
front  rank  of  writers  on  a  subject  of  which  the 
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UicoralicAl  and  practical  iinporUnoc  ta  seooad 
to  none  in  Ita  bearing  on  the  progrcn  of 
bunionltr. 

John  \V.  Slnitl,  iho  ihini  of  his  wcg  bear- 
ing tliv  litlc  Lord  IlKvleigh.  is  the  eldest  eon 
of  John  Jnmes,  second  Lord  Rayluigh.  and  of 
CUra  KItzabetb  Latouche.  ditugbtvr  of  tin-  bite 
Copt.  Vicars.  R.F..  tie  was  born  Nov.  IS, 
1842;  wiu  educntcil  at  Trinity,  Carahridgf, 
of  wbicb  he  was  a  fellow,  lie  was  married 
ill  1S7I  to  Kvolyn  (leorgiana  Mary,  second 
daughter  of  tbe  late  Jaine*  Balfour,  l-'stj.,  of 
'Wliittiughanu.',  X.B.,  and  succcodixl  to  th« 
title  :n  1*<*$. 

I-oril  [tnylcigb'a  career  at  the  Universitj- 
of  Cambridge,  whiob  be  entered  at  tbe  agis 
of  nineteen,  waa  a  dlstingiiisbed  one.  He 
secured  ibe  Slieupsliuuks  nsironomicnl  exhibi- 
tion in  18G4.  The  following  year  be  fame  out 
aonior  wrangkr  and  first  Smith  prizcuau. 
Trinity  college  thereupon  elected  him  lo  n 
follonahip,  which  he  held  until  bis  marn.igc, 
in  li^il.  In  ISi!)  be  was  elected  U>  aucceod 
Maxwell  na  director  of  lliu  Carcndish  physical 
laborntory  at  Cambridge ;  and  he  received  the 
medal  of  tbe  Kojal  society  in  ltiH'2,  Eind  wa* 
prealdeut  of  acoUou  A  of  the  British  associa- 
tion in  1«82.  Thia  brief  rvooni  of  the  im- 
portant dair»  in  the  life  of  Lord  Uaylcigh  may 
make  liis  life  seem  imeventf^il  to  the  ordinary 
reader ;  but  the  student  of  bis  writings  will 
percwve  that  the  years  between  bis  ut«  ptancf 
of  the  fellowship  at  Cuinbridgii,  and  bis  appear- 
ance as  pruiiideiil  of  Ihv  BriliKb  nssoeiation  for 
tlie  aih'anociiicnt  of  science  at  Montreal,  have 
been  cvtnlfiil  in  the  scicntjlle  sense,  and  full 
of  woifc.  It  was  no  oitUnan,-  oompliineiit  to 
a  luan  to  be  selected  as  tbe  successor  of  Alux- 
well.  We  well  remember  tlic  commendation 
pronounced  by  leading  English  men  of  science 
before  Ix>rd  Rayleigh  became  director  of  the 
Cavcndieh  laboratory',  —  'strong  man,  Lord 
Bayleigh ; '  and  this  simple  and  peculiarly  Eog- 
liah  method  of  commendation  still  expresses 
tbe  truth  to-day.  An  Kuglishmun  niiid  to  the 
writer  lately.  "They  ijucslion  the  uccesrity 
of  the  House  of  lonis  and  the  use  of  lords. 
Xook  at  Lord    Itaylcigb :     Cannot  we  expect 


from  this  scli'ct  b«Iy  of  men  of  bcrcditaiy 
traits  and  of  inherited  posscEsii^ns  great  things 
in  science,  if  tbey  will  only  abandon  the  subject 
of  franchise  bills  and  tbe  marriage  of  wife's 
sisters,  and  follow  tbe  jialh  pointed  out  by  Lord 
Rayleigh?" 

Ixircl  Rronghani.  it  is  true,  had  scienlilio 
tastes,  and  wrote  papers  on  optics :  but,  if  one 
wi§hos  to  compare  the  itbj'sical  science  of 
Brougham's  time  with  that  of  tbe  present,  and, 
moreover,  to  (compare  tliv  »cii:iiiitic  ntlaiumcnt 
of  Lord  Brougham  witli  Lord  ItaytiMgh,  let 
him  read  Brongltam's  juipere,  and  then  lum  to 
Lord  linylcigb's  invcsligations  on  dltTi'aclioo- 
gratings,  and  to  his  various  papers  on  theoret- 
ical optics.  Perhaps  his  most  imporlaot  work 
Is  thi!  *  Theory  of  sound.'  in  two  volumes, 
l>c^uu  on  ibc  Nik-  in  l«72,  and  luiblishiHl  in 
1877-78.  This  work  ha»  received  tlio  eom- 
mendation  of  Ilelmhollz,  and  lakes  the  place. 
In  theoretical  acoustics,  which  Ilelniboltz's 
'  Tone mpQ lid ungen  '  Alls  in  physiological  and 
practical  acuuittics. 

Id  looking  ni  Lord  Itaylcigh'a  inTcsligations 
before  the  3p|ieiir,incc  of  the  'Theory  of  sound,* 
we  perceive  that  he  has  embodied  in  Ibis  work 
the  special  luvestigatloua  and  matbeinatlcal 
work  of  nearly  ten  years.  Before  tbe  i^)pcar- 
ance  of  tbb  work,  the  subject  of  acoustics  had 
been  treated  in  a  disconnected  manner.  Tliere 
were  geometrical,  and  what  might  be  tnllcd 
synlheiSc,  treatises  ;  but,  with  the  exception  of 
Donkins's  ■.\oou6Ucs.'  there  was  no  generalized 
and  analytical  work  on  sound.  What  Newton 
did  for  inatbeinnti<^,  when  be  discovered  the 
method  of  fluxions,  or  tbe  gnnndplcs  of  the 
dllfei«iitial  and  integral  calculus,  Lonl  iiay- 
kigh  has  done  for  sound.  Ue  has  bridged 
over,  so  to  s])eak,  angular  interval*,  has  filled 
up  discontinuities,  and  has  made  the  general 
treatment  of  acouslieid  equations  flexible.  In 
reading  this  treatise,  one  speedily  finds  that  tt 
is  not  a  narrow  or  limited  one.  The  entire 
range  of  modem  mathematics  is  employed ; 
and  itic  >>yHtcm  of  generalixed  co-ontitiatea 
receives,  in  thia  treatise,  jierhaps  the  grcaieat 
exemplification  of  its  |K>wer.  One  cannot  read 
Lliv  treatise  who  has  not  become  familiar  with 
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the  higbeat  rlighu  of  moilc'ni  nmtliimftUu. 
&Iorc(rv<>r,  tlt«  iMUirar  on  the  gtt:al  doctrino 
of  llic  cm^crvnlion  of  eucr^v  will  find  ilml  this 
book  is  I'otiudoii  ujioii  this  iloctriue,  and  ojieos 
witli  its  fiiti(laiii«iiUil  «(|uniioiu.  Lord  Rnj> 
ltig\i  |>olnUtl  Mil.  WToiv  till-  itpjicamDec  of 
this  LrciitiNe.  llic  ii<c  of  n  |Hs.-iiIi»r  function,  vx- 
pn«$iog  Ibe  law  of  decay,  so  u>  sp«ab,  and 
•al)«i<lcnc«  of 
itD[>nUes  in 
any  aystoin  or 
oouflg:ii ration  ; 
nnil  nttlioiigli 
ho  probably 
Mw  its  f^iicf 
Gmploymont 
wu  In  tbc  dia- 
coMlon  of  the 
dSssipslion, 
umI  frittering 
into  heat,  of 
sound  ■  vibra- 
tions in  any 
conpKcutcd 
system,  yet  be 
probably  §aw, 
Id  common 
with  Uuxwell, 
tlinl  the  diiui- 
pstion  func- 
tion could  be 
employed  i  n 
electricity  lo 
cxpre^  the  os- 
cillitlton  II  n  d 
change  of  ctc-c- 
tncal  indiic- 
tioD  •  currenlt), 

alBO,  Into  other  fonna  of  enei'gy.  The  intelli- 
gent rcjulcr  of  Riiylelgh's  '  Theory  of  sound  ' 
hM  a  great  intellectual  pleasure  !n  tracing  in 
it  titc  methods  of  reciprocity  of  tfimilitudos,  tlio 
illustrations  of  theoonserralion  of  energy,  nnd 
muat  rise  ftom  lis  perusal  with  a  clearer  notion 
IkftD  ho  hiut  luid  bcforo  of  the  unity  of  physi- 
cat  force*,  of  the  gront  modern  ti'uili  of  tbc 
e^nivnleDM-  but  ween  work  ami  heat. 

Since  Lonl   Rnyleigh  bas  become  director 


of  tbc  CaTDndiih  laborator>',  he  ha*  organ* 
ized  its  sciontiflc  work,  and  has  raad«  it  a 
centre  of  physical  investigation  as  well  as 
of  iustruction.  Ills  de  tannin  at  tons  of  Ibo 
obm,  whidi  were  pfe*ciitcd  to  Uic  Paris  con- 
fbroncc  of  elcvtilcians.  I883-*I4.  were  geucr- 
u My  regarded  as  the  most  acniratc.  and  fomwd 
the  bosb  of  tbc  unit  of  electrical  icsistnnc<-  now 

fonnally  adopt- 
ed. He  has 
hitely  investi- 
gated the 
metbotis  of  ob- 
taining a  prac- 
tical unit  oftbo 
strength  of  an 
electrical  cur- 
rent, and  has 
shown  that  Uw 
method  by  tlie 
deposition  of 
silver  ia  capa- 
ble of  a  high 
d^ree  of  ac- 
curacy. It 
will  be  seen 
that  he  onites 
nnusual  iiiiuli- 
lies  for  direct- 
or of  physical 
science,  ^reat 
mathcmnl  i  c  a  I 
ability,  and 
Uie  ]X>wcr  to 
execute  and 
superriee  sci- 
entific inveeU- 
gation. 
Lord  Kayleigh's  counteuaiic4>  will  soun  be* 
come  familiar  to  every  AmenciiD  man  of 
science ;  and  we  bo\ye  that  even  the  unvducKt«d 
American  wilt  learn  to  see  in  bim,  not  the  lord 
of  tlio  manor  of  'IVrllug  and  the  patron  of 
two  livings,  but  a  |>eer  of  the  distinguished 
school  of  malbematieians  of  Cambridge,  Eng., 
the  pre-eminence  of  which,  in  malbemalicol 
science,  American  centres  of  Iraniing  can 
honor,  but  not  diipiile. 
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ATUOSPnERIC  ELECTIilClTY. 

At  the  present  tiiD«  tlien  is  no  Mti^rnctory 
theory  of  the  source  of  ntiDOspheric  ekctriofly. 
Alnny  believe,  in  tho  nbsciicc  of  positive  c\'i- 
denco  of  the  production  of  clectricilv  by  the 
OperntioD  of  evaporation  and  condciisntion. 
tbiit  the  earth  has  u  definite  chnrge,  which 
resulted  from  the  operalioas  at  its  birth,  and 
irbich  it  has  kept  undiminished  In  amount: 
aud  that  thunder-alorms  are  merely  the  expres- 
sion of  local  aeouniulalion  due  to  currents  of 
air. 

Mr.  0.  Le  Goamnt  de  Tromelin,  in  n  lute 
iiiinil>crof  the  C&mpt^  rendu*,  Bdvniicca  the 
opinion  thnt  Atmosphrrie  c<lcctridty  is  due  to 
the  IVictton  of  the  air,  linmid  or  dry,  njion 
the  surface  of  land  or  naler,  and  calls  :itten> 
tion  to  Armstiong's  liydro-eleclric  machine, 
which  produced  cleeiricity  of  high  tension  by 
the  friction  of  JeU  of  steaiu  in  Issuing  tram 
Darrovr  oridces.  Aceoixliug  to  Troreielin.  the 
wind,  in  akinuuing  over  the  surface  of  water, 
carries  water  from  the  crests  of  llie  waves, 
whiL'h  ]>luy  the  part  of  the  cunih  of  Arui»trong*s 
muchine.  The  roughness  of  the  soil  dues  the 
Uitue  on  Isnd  when  a  damp  wind  passes  over 
it.  The  charge  tlinn  produced  is  collected  upon 
the  vesicles  of  clouds.  The  potential  encrgj' 
of  a  cloud  dejiends  u|K>n  Its  configuration  aud 
its  temi>eraliue.  If  this  couflgti ration  changes 
under  the  eifect  of  condensation  or  congelation 
of  the  aqueous  particles,  the  doud  absorbs  a 
cerUtin  umouut  of  energx-,  which  must,  be  found 
Qgntn  nodcr  the  form  of  an  aiigiiKnttatiou  of 
[>otcnIlal  energy :  he uoc  there  is  an  elcetrieal 
intt-relinngo  constantly  going  on  in  tli«  clotid 
region  of  the  air;  and  when  these  oh&nges  are 
rapid,  and  great  in  amount,  wc  have  thunder- 
storms aud  other  great  electrical  manifesta- 
tions. 

Tlie  advocates  of  Mr.  Tromelin's  views  can 
point  to  the  effect  of  the  blasts  of  sund  driven 
by  the  wind  upon  the  pyrami.ls,  and  to  the 
extraortlinarv  electrical  manifestation*  upon 
high  jieitkn  in  C'olora<Io,  wlieru  every  ai^^ 
seems  to  hiss,  at  times,  «ritb  the  escaping  olec- 
trii-ai  diarge. 

Vi'c  believe  that  tlie  time  has  arrived  when 
the  scientitic  world  no  longer  looks  upon 
electrical  phenomena  as  isolated  and  separate 
ftiom  the  phenomena  of  heat  and  light,  or 
obemieal  reactions.  Wo  cannot  believe  that 
any  change  can  take  place  in  the  arrange- 
ment and  miitnal  atlractiona  of  molecules 
wiihoiit  <-li-clrical  manifciitationB.  If  we  are 
to  have  a  thermal  chemistry',  we  must  also 
have  an  electricid  diemistiy:  and  the  history 


pf  tlie  energy  of  a  chemieal  reaction  is  not 
completely  told  when  we  sum  up  the  beat  of 
this  reaction,  nnlcM  wc  count  also  the  beot- 
cquivalent  of  the  n-snlting  electrical  ehaogea. 
If  we  were,  therefore,  to  frame  n  theory  of 
nlmosphenc  electricity,  we  should  begin  it 
with  the  assertion  lliat  exery  changi?  in  the 
configuration  or  .irrangement  of  parlides  of 
matter  is  accompanied  by  an  cleetrii-id  ilis- 
turbatice ;  and.  as  far  as  this  assertion  goes, 
all  the  present  theories  of  atmospheric  eleo- 
trieity  would  fall  under  it  aa  apedal  cases. 

The  object  of  iliift  paper,  however,  is  not 
to  frame  hypotheses,  but  to  trace  the  recent 
work  which  ban  been  done  in  systematic 
observation  of  almospberie  eleetricliy.  Il  i« 
only  to  sj-stcmatic  oli«on.'ation  thai  vre  can 
evidently  look  for  information  which  will  be 
of  immediate  [iractical  v.ilue  to  our  signal- 
service.  L'nfortunatcly,  no  systematic  obser- 
vations have  been  made  for  any  length  of  time 
in  any  connlry. 

The  electrical  confeieueo  at  I'aris.  held  last 
April,  was  adjourned  from  a  meeting  of  the 
])revlous  year  :  ami  oomniittees  were  api^inted 
to  study  the  siibjecl  of  atmospheric  electricity 
and  earth-current*  in  diilcrent  countries,  Tlie 
time  was  evidently  too  short  for  (uch  a  atu- 
penUoue  undertaking ;  but  the  conferenee  did 
valuable  work  in  stimulating  Bysiemalic  obser- 
vation, aud  creating  a  bureau  at  Berne,  to 
wbieb  it  was  recommended  that  obsen-ations 
made  in  dilferent  countries  should  be  sent. 
The  agitation  nf  the  siibji-ci  of  «nob  observa- 
tions calh-d  forth  several  papem.  Professor 
Hoili  of  Kloienoc  prcsonteil  to  the  conferenoe 
the  result  of  observations  made  through  sev- 
eral months  with  a  self-registering  apparatus. 
He  fonnil  that  the  zero  of  Mascart's  electrom- 
eter changed  fioui  lime  to  time,  and  traced 
this  change  to  the  luccbanical  etfect  of  the 
sulphuric  acid  upon  the  platinum  wire  con- 
nected with  the  electrometer  needle.  Ilo 
tlierel'ore  dispensed  witli  the  Leyden  Jar  of  the 
Ttibmsun  awl  the  Mancari  electrometer,  and 
suspended  the  needle  bv  a  very  line  silver  wire 
which  was  conneet«'d  <\in'Clly  to  the  |>oaitive 
])ole  of  a  watcr-hattory  of  many  cells.  This 
instrument  was  found  to  work  well.  Professor 
Ki>iti  believes  that  local  dtsturliances  Intro 
great  clfect.  and  that  these  local  elfecU  must 
be  carefully  taken  into  account  in  comparing 
sitiml  tan  eons  observations  over  large  areas. 

Athough  lliv  scientitic  world  has  generally 
accepted  Tbomson'*  (quadrant  electrometer,  or 
some  modification  of  it  (like  that  of  3lascart'a 
or  Clifton's),  -is  the  most  suitable  inKlruiuent 
for  the  obson'ntioD  of  atmospheric  electricity. 
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and  luu  nleo  ii'toptM)  'riiomiwn's  wntor-drop* 
fcr  (wliicli  t-oitsietfi  nHiroly  of  «ti  insnlatoi]  c«n 
of  waU-r  ooniieded  «iUi  Iho  qasdrante  of  tbe 
electrometer,  the  water  inning  rh>iii  this  can 
In  nnall  drops,  reducing  it  to  tbe  (mteotial  of 
ftbe  air),  still  (bore  ai«  those  who  believe  that 
this  method  docs  not  give  correct  results. 
PrufeMor  Patmierl,  who  lias  been  connected  so 
long  with  tlie  in«teorolo^cn)  atatioiui  oii  Mount 
VcviivtUN,  reject*  'rboii]HOir«  clnctroiiK-tiir,  iind 
the  watiT-droppcr  also.  He  believes  Uiat  the 
.•lectricity  of  Iho  air  is  not  led  to  the  water- 
dfttppcr  by  conduction,  and  ttiat  the  insiilatod 
nat«r-can  does  nol  take  the  elcctric-ily  of  tho 
air  by  any  Mmilar  process.  According  to  his 
\iew4,  the  electrical  stale  of  the  air  can  be  na- 
ceitiiiiied  by  its  inductive  effect  upon  a  disk  of 
nifial  wfhich  ia  Muddeuly  elevated  or  lowered  In 
the  air ;  and  he  has  devilled  a  special  electron)- 
elcr.  NtroDgtj  reitemlilliig  IVlller'«  electrome- 
ter, and  a  special  upivnrntus  for  elevating  and 
lowering  a  disk.  He,  moreover,  docs  nol 
think  that  coolinooas  photographic  registra- 
tions are  of  mnch  asc,  since  electrical  obser- 
vations arc  only  of  value  when  accompanied 
by  observations  on  the  condition  of  the  sky 
with  respect  to  clonds,  and  upon  the  direction 
of  the  wind. 

I'rofesAor  Palmierl's  metbodit  nnd  InsLni- 
ments  do  not  impress  us  verj'  favorably.  There 
mnst  be  great  dilllculty  in  insuring  good  insula- 
tion by  his  method  of  suddenly  •-Icvaling  a  disk 
In  the  air.  Moreover,  his  theory  of  induction 
does  not  appear  to  us  to  be  well  foimded.  The 
Thomson  method  of  observing  atmospheric 
electricity  seems  to  promise  better  results  than 
any  other ;  yet  it  is  not  by  any  means  perfect, 
Mpeciallj  iu  its  practical  adaptation  lo  tbe 
needs  of  a  government  t^igiml- service.  The  ex- 
periments which  are  being  conducted  at  the 
physical  laboratory  of  Karvanl  college  show 
that  in  tlic  Amcrietn  climate  it  is  extremely 
difilcnlt  to  seairc  a  regular  flow  of  water  from 
the  w a ler-d topper,  aud  to  obtain  good  Insula- 
tion.  on  account  of  fk^>8t  and  snow.  l>iiring 
the  montlia  which  arc  IVee  teom  snow  and  ice, 
liearx'  ^llOwe^s  wet  the  iiisulntiug  stand  of  the 
water-dropper,  and  thus  destroy  the  inaulation. 
Ttie  latter  evil  can  be  obviated  to  some  degree 
by  a  well-constracted  screen  of  wood.  It  hna 
been  fonnd  pfefcnble  to  neglect  tbe  insulation 
of  tbe  can,  and  allow  the  drops  of  water  to 
fall  upon  a  metallic  ptati^  tlii-ust  out  from  th« 
side  of  the  room  in  whicli  tlie  electrometer  is 
situal(<d,  by  means  of  a  glass  cylinder  through 
the  centre  of  which  nins  a  wire  which  connects 
tbe  Qwtallic  plate  with  the  electronic ter.  I'lie 
drops  of  water  fall,  in  turn,  from  the  metallic 


plate,  and  reduce  this  to  the  potential  of  tbe 
air.  while  the  instdatlon  of  the  metallic  disk , 
can  be  perl^ctly  maintained  In  all  wcalbers. 
Preliminary  experimenta  have  alao  been  made] 
upon  an  arrangement  which  prom!se«  to  lie  tif 
use  in  winter,  when  tbe  weather  would  prevent 
tbe  UM!  of  tbe  water-droppiT.  Tfat.t  arrange- 
ment consists  merely  of  a  wheel  pravidnl  with 
milidlic  bnislies.  'llie  wheel  i*  run  rapidly  by 
simple  clock-work,  and  is  insulated.  Tbe 
brushes  touch  one  end  of  an  invulated  con- 
ductor ex  posc<l  to  tbo  air,  and  then  I^uch  8 
condnctor  connected  with  the  earth,  in  this 
way  imitating  the  action  of  the  water-drop|ier. 
An  arrangement  of  this  kind,  whidi  will  work| 
iu  all  changes  of  neather.  Is  essential  In  thfl 
climate  of  the  ['nlied  States. 

The  preliminary  experimcnia  at  tbe  tabom- 
tory  of  Harvard  <H>lti.-gii  have  also  ahunii  that 
it  is  caseiitial  that  the  eWtroinetei'  should  not 
l<c  ven'  dintant  from  the  water-drop|>er  or  its 
equivalent.  A  naked  iron  wire  connected  the , 
electrometer  with  a  watcr-dropper  which  ws 
almut  tliroc  hundred  feet  distant  st  tbe  top* 
of  a  building,  and  at  least  sixty  feet  (Vom  the 
ground.  The  photographic  record  of  the  ex- 
cursions of  the  electrometer  needle  allowed 
that  it  moved  irregalarly  to  and  fro  under  i 
influence  of  Ilie  fluctuation  of  )>otentla)  along 
tho  wire.  There  is  evidently  a  »T'ain  relation 
between  the  siw  of  tlic  conductor,  which 
reduced  to  the  potenti.il  of  the  air  by  the  sw- 
cession  of  water-dro])s,  and  the  number  of  ori- 
Bces  fVom  which  the  water  must  issue  in  order 
to  reduce  the  oonductor  and  connecting  wire  to 
tbe  potential  of  the  air. 

The  photograpbio  records  that  have  be«a 
made  show  unnilstakabh'  that  nortli-west  winds 
in  the  cokler  months  are  preceded  by  a  rise 
in  tbe  electrical  [wiential  of  tlic  air,  ami  that  i 
duiing  an  cast  wind  the  potential  fulls.     Thestj 

f;cncra1  indication*  seem  to  be  independent  of^ 
ocal  elTocts.  and  lend  us  lo  believe  that  elec- 
trical signal -station  observations  will  be  usefbl 
in  predictiogcbangcsof weather.    Iliotograpba . 
of  the  varying  electrical  state  of  the  air  oovtd  ■ 
be   forwarded   to  >VashingtoD   from  different 
stations,  and  a  map  could  be  made  on  which 
statlous  at  the  same  electrical  potential  could 
lie  connected :   and  thus  any  law  voniieetina 
the  electrical  state  of  the   atmosphere  wlta 
other  meteorological  changes  could  probably 
be  nsccrtaine<l.     Mudi   remains   to  be  done,, 
however,  in  aaeurlaining  tlie  l>ea[  position  for) 
sucb  signal -Stat  ions,  and  in  |>erfectiiig  simplt] 
and  practical  apparatus  for  the  use  of  com- 
paratively unskilleti  observers. 

John  Tkowbkiikik. 
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tRHiriATlON  IN  Tllli  UPPER  MtSSOUR! 
AND   YELLOWSTONE    VALLEYS. 

Ik  crossing  llie  ftrt-at  pinins  over  tlio  Uoioo 
I'ncific  railromi,  Ihrougli  Nebraska  and  Wyo- 
ming, Drover  llip  KimKOK  ilivUion  ihi'ouf'h  Kan- 
sas and  Colorodo.  oin'  in  »tniek  not  ouly  b_v 
llie  aridity  of  the  coiinlry,  l«ii  iiltu  liy  liie  fact 
thai  no  sireams  of  water  rsi»l  lii«ri>.  Ad«iiuate, 
If  complelcly  utilized,  to  irrifralc  any  iwnHiclcr- 
afalc  i>art  of  that  immense  area.  One  is  »l«o 
struck  Ijy  the  iconoiony  of  the  |ihysicnl  fca- 
tiirirK,  ihi!  ul)setice  of  mounl.^iDs  or  hilly  aroas, 
ns  well  ns  oT  limber.  The  jmssibility  of  »iet- 
tling  ihiM  vust  region  aeems  very  remote ;  and 
only  tlie  discovery  of  rtorae  new  and  as  yet 
iiiHried  method  c«n  prevent  these  plains  fiotn 
coDstitutiiig,  for  ngcit  to  oonie.  ihe  great  natural 
harrier  between  the  cMtam)  the  west.  — a  bar- 
rier far  more  complete  than  lliat  furiiistied  by 
the  Rocky  Mountaitw  lliemselves. 

Thi.t  condition  exists  to  d  grenler  or  less  ex- 
tent ns  we  go  southward,  though  the  direction 
of  lliis  bell  of  uninhabitable  conntrj-  lies  some- 
what to  the  west  of  south.  Before  I  had  seen 
Dakota  or  5[ontaua.  I  feared,  when  retlceting 
upon  tlicse  fncts.  that  aueh  a  belt  might  extend 
northward  also,  and  thus,  as  it  were,  actually 
dlvide  tbe  United  Statcit  into  tiro  seotiona, 
marked  off  from  each  oUicr  by  a  permanent 
pbj'sival  obstruction.  This  prolilem  teemed 
to  IDC  of  llie  utmost  importnnc<^,  for  it  is  the 
ramoto  future  lliat  must  bo  considered  ;  nnd  if 
the  country  has  proved  capable  of  so  nwirly 
dividing  upon  an  east-and-weat  lino,  wlicro 
there  does  not  exist  a  single  natural  fentiiro 
to  render  the  two  sectloos  distinct,  what  might 
not  be  apprehended  at  some  fbturo  dny.  when 
sectional  difference*  arUe  between  the  east  and 
the  west,  if  cut  otTfi-om  each  other  by  an  uuin- 
babit^d  deaeit  live  hundix-d  miles  in  width ? 

It  won  therefore  with  spL-eial  inteivst  timt 
I  Btiidicil  the  northern  exienxion  uf  this  belt. 
The  fact  that  the  iHoh.\elal«  nclually  cur%'« 
eastward.  Lev.  that  the  precipitation  is  less  ns 
we  go  northward  on  a  given  mttridisn,  lot  mc 
toauppo»c  that  tiiedilllcuUiee  would  not  dimin- 
ish. It  is  ccrluln.  bowewr.  that  the  decreased 
evaporation,  due  to  tbe  reduced  lemperaturos 
of  the  more  northern  parts  of  the  dry  belt, 
mucli  more  thnn  compensate  for  the  difference 
of  rainfall.  It  is.  moreover,  currently  believed 
br  Ibc  Inhabitant*  of  Iticse  more  noilhern  d!s< 
tricta,  that  the  atino«phere  U  constantly  kegit 
somewhat  molat  by  the  influence  of  the  Pacific 
coast  and  the  Upper  Columbia  region.  A 
short  sojourn  on  tbe  Upper  Missouri  and  Yel- 
lowstone Uiveis  cooTinced  me  of  tbe  accuracy 


of  this  view.    The  general  movement  of  the 
atmosphere  fs  fl^om  west  to  east.     Tbe  moun- 
tains to  the  westwniil  ai-e  not  high,  —  nl  least, 
except  at  i«>lat<>d  points,  —  and  do  not,  theror i 
fore,  sutnoc  lo  condense  nil  the  moisture  Itiut^ 
posses  over  them.     Near  the  sources  of  these 
streams,  ns  at  itozcmun,  cro|M  are  rais«d  with* 
out  tnigation.  whenever  they  can  withstand  the 
ftosta.  although  the  rainfall  is  there  only  six- 
teen Inches  ijer  annum  ;  and  the  same  is  IrueJ 
for  eastern  Dakota,  with  no  greater  preeipita-' 
liun.     It  is  also  a  matter  of  record,  that  tbe 
tcmjieruture  on  this  latitude  diminishes  towaixl 
the  east,  and  that  colder  weatlier  prevails  in 
Minntisotu  tit.'ui  in  Dakota,  and  in  Dakota  tlmn 
in  Monlarin.     The  people  ntlributi!  this  to  the 
occurrence  of  what  they  denominate  'Chinook 
winds;*  i.e.,  winds  laden  with  moisture,  and 
moderated   in   tomperntnre  from   the  wtirmor 
regions  of  the  I'neific  slofw. 

Notwitli^tanding  this,  it  must  still  1m  con- 
fessetl.  that,  for  all  the  lower  parts  of  this  region 
of  country,  —  the  jti-oper  valleys  of  these  rivers, 
—  irrigation  is  essential  to  succeasf^il  agri- 
culture. All  stalemonlfi  to  tJie  contrary  ore 
inspired  by  Inten-st,  UBually  by  tbe  raih-oad  in- 
terest, whicli  hopes  thereby  to  inoreitse  tra%-e]. 
A  number  uf  instances  of  this  came  to  my 
DOtive,  one  in  parliculnr,  in  which  u  resilient 
who  had  published  such  a  statement  in  a  rail- 
road circular  was  found  reaping  a  Qeld  of  iin- 
fllled  oats,  six  inches  high,  to  be  stacked  for 
fodder. 

Is  this  coDDtry,  then,  inhabitable.  I.e.,  cufu- 
ble  of  sustaining  a  jiopulatlon  ?  No  one  will 
deny  lliat  it  now  [Kissessea  advantages  for 
a1ock<raising ;  but  a  country  which  Is  only  Ot 
for  flocks  and  hcnln  can  never  hare  sufllcient 
population  to  give  it  importance  in  a  stale.  A 
mining  rc^on  may  attract  enough  inhabitants 
to  become  somewhat  inQuential,  and  will  re- 
main so  ns  long  as  the  mines  continue  to  yield. 
But  tlie  only  permanent  and  reliable  basis  of 
population  is  agriculture.  It  is  not  necessary, 
however,  that  all  the  land  be  devoted  to  agri- 
culture: Id  Hict,  it  really  needs  that  only  a 
small  portion  of  the  soil  be  actually  under  the 
plough  to  support  comfortably  a  region  iti  which 
other  operations  can  bo  carried  oti  In  parts  not 
adapted  to  agriculture.  If  Ihat  portion  of  the 
Upper  Missouri  and  YellowHlonc  valleys  which 
lies  lietween  the  river  and  Uic  first  genera)  rise 
or  terrace,  including  the  valleys  of  the  numer- 
ons  coulfps,  or  creeks,  that  How  into  it  as  far 
as  the  same  level  would  extend,  could  be  ade- 
quately irrigate<l,  this  area  would  ftamish  an 
agricultural  basis,  sufflcient.  with  the  great 
Stock-raising  region  that  lies  back  of  it,  to 
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gaarant«o  tlw  ullimnte  settlement  of  Uk  coaii- 
Uy  to  any  reqiiirwi  degree  or  deDSJty.  I  s]«alc 
of  tbe  iiJleys  ot  theae  rivei-arfbccaiise  It  bt  along 
these  that  railroads  are  either  nlreadj  oon- 
•tnieted,  or  are  aooii  to  K-  constntcied :  and 
also,  because,  wbatevc-r  uiuy  lit-  tliv  vitMi  cl*c- 
wben-,  II  lai^e  [inrl  of  thcMi  vnlic^v*  far  above 
the  llood-liiiv  ia  ulluvitil  in  vliiiracirr,  aod  highly 
fertile. 

Now,  in  comparing  this  region  onc-o  mom 
with  that  of  the  ('|>|ht  I'lallc,  whcllicr  with  the 
south  fork  in  Colorado,  or  irilh  the  oortl)  Tork  in 
Wyoming,  one  great  distinguisbiag  f'ael  of  the 
utinoHt  importance  presents  ItAelf.  This  fact 
18.  thai  while,  if  every  drop  of  the  water  that 
flown  in  the  Platte  and  Its  tributaries  cotiUl  be 
turned  upon  the  land,  it  would  only  irrigate  a 
small  fraction  of  its  own  valley,  wc  have  in  tlie 
Hiasmiri  and  Yellowstone,  wen  in  August,  a 
volume  of  water  large  enoiigli,  if  economically 
applied  to  Ibis  object,  to  convert  the  whole  of 
the  arable  land  lying  adjacent  to  them  into  a 
ridl  agricultural  region. 

Major  Powell  and  his  able  aBsii>taQta  have 
carefully  cidculated  the  relation  of  water-supply 
to  irrijiable  lerrllory  ;  and  they  come  to  Uie  con- 
clu>ioii  tiiiil  in  Utali  a  flow  of  one  cubic  foot 
per  second  will  irrigate  one  htimlred  acres  of 
land.  If  tills  should  prove  a  low  estimate  for 
Utali,  where  evaporation  is  so  rapid  Hint  it 
dries  up  large  livera  almost  in  their  coui-se. 
il  would  certainly  be  ample  in  the  region  of 
Cblnook  winds. 

The  TOloine  of  water  carried  by  tbo  Upper 
Missouri  and  Yellowstone  for  that  pait  of  their 
course  of  which  we  are  sfteakitig  has  not  been 
deSnilely  aKcertiiiiicd.  The  aveinge  annual  dis- 
charge of  lb<i  Missouri  Kiver  at  its  nioiitli  was 
determined  by  llumitbreys  and  .Vbbottiit  1^0,- 
000  cubic  feet  per  second.  A  mcasuremont 
waa  once  taken  nt  the  iwiirec  of  the  L'pper 
UllKMiri.  i.e..  at  Three  Forks,  at  a  time  when 
the  river  was  found  to  be  four  feet  below  high 
water,  and  eight  inches  above  low  water,  when 
tlie  volume  was  found  to  be  8, .VII  cubic  feet 
per  second.  Between  these  two  great  ex- 
treme* we  are  oouipi-lled  to  estimate  Tor  our 
present  pur|iooe.H.  Perhaps  60,00U  cubic  feet 
per  second  would  not  in-  an  esceii»ive  estimate 
for  the  volume  of  Uie  Miumuri  below  the  nioitlh 
of  the  Yellowstone ;  or,  aN»umii)g,  a*  is  claf  mc*!. 
an  eiual  voIiihh!  for  eiidi  branuh,  SA.OOQ  feet 
each  for  tlie  two  riven;  above  their  junction. 
Tbe  calculation  should  not  be  based  U]K>n  low 
water,  stneo  Httlo  use  can  be  made  of  water  in 
A»gn»t  and  September,  when  Ihe  rivers  are  low- 
eat;  while  It  la  in  May  and  June,  wlien  ihc  water 
Is  still  high,  that  irrigaUon  is  chiefly  required. 


Each  of  these  rK-ers,  eould  all  ibelr  water  be 
utllijced.  wotild  Irrigate,  at  the  above  estimate, 
:!.AOO,0(IU  acre*,  or  nearly  l.Ufiti  aa(uare  miles. 
This  Bveroge  would  hold  for  |ioinU  higher  up  ; 
since  tbe  supply  of  these  streams  fr^m  their 
tribulories  scauxwiy  exceeds  the  evaporation, 
find  tbe  Missouri  is  not  much  l.irgerat  Kort 
L'nion  than  at  foil  Denton.  I'hc  distance 
between  these  points,  by  the  windings  of  the 
river,  is  6«iP  miles.  If  the  valley  of  this  river 
could  be  irrigated  to  a  width,  on  an  average,  of 
two  nillca.  this  would  make,  at  the  most.  less 
than  1  .-too  s<)uare  miles  of  surface.  This,  how- 
erer,  would  be  rcduce<l  in  moity  ways.  The 
smaller  curves  wouki  be  straiglitene<l.  Much 
of  the  way  the  \'ntley  is  narrow,  and  for  long 
stretches.  e»i)rciully  in  the  np|»er  |>orliun,  it  U 
reduced  to  a  mere  canon  :  l.oou  square  miles, 
or  6-in,O0U  acres,  wouki  be  a  large  estimate 
for  this  portion  of  the  Upper  Missouri,  whicli 
certainly  would  not  require  nioi-e  than  half  of 
the  available  water.  Itie  same  would  be  true 
of  the  Yellonsione:  and  thus,  after  thoroughly 
Irrigating  their  own  vallet's,  these  great  rivers 
might,  tihould  this  I>e  found  practicable,  rhniish 
large  quantities  of  water,  to  be  conducted  from 
])oinIs  near  their  elevated  sources  to  Other  out* 
lying  fertile  tracla.  which  would  also  beconw 
the  centrce  ofa  wide-spread  and  ihrifly  popula- 
tion. 

To  this  solieme,  I  am  aware,  many  minor 
objecllona  may  be  raise<l.  such  as  the  destruc- 
tion of  navigation,  atraut  which  there  would  be 
diflbrenoex  of  o[^iiioa,  but  e«pedalty  res))ectiug 
the  mctlio<l  by  which  it  ooukl  be  put  into  prao* 
tice.  This  lalU-r  question,  neglecting  all  de- 
tails, we  may  now  briefly  consider  in  ils  moat 
genoral  aspects. 

It  is  in  the  nature  of  tilings,  that  tbo  settlers 
themnelves  of  the  districts  in  qnestJon  can 
never  carry  ont  this  extensive  system  of  irri- 
gation. To  be  made  a  praclieal  sacccss.  it 
would  require  an  immense  outl.ty  of  cnpilol. 
The  few  who  will  go  there,  knowing  that  no 
STlch  system  exbls.  could  never  alTord  lo  in- 
augurate it.  Tb«  effect  of  its  not  being  done 
most  be  to  prevent  Its  ever  being  done :  there- 
fore, tuider  the  ordlnarj'  laws  of  supply  and 
demand,  Et  can  never  be  aooomplished ;  yet  no 
one  in  tfais  age  of  grcAt  engineering  enlerjirises 
will  deny  the  phyfiral  poioribility  of  such  a 
•chcme.  Scarcely  any  one,  probably,  could 
bo  found  to  question  its  importancv.  It  must 
be  clear  to  all,  tliat,  if  the  means  of  rca>lily 
irrigating  these  lands  existed,  that  country 
wouUI  be  rapidly  filled  np  by  a  tliriving  agri- 
ailtaiwl  population,  which  would  bring  after 
it  its  customary  train  of  civilixing  a^amt^. 
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And  the  poliiicnl-MonomUl  knows  that  thlei 
iiicaDtt  inercMtc  of  niitiouiU  wt'sith.  wlitlc  Lhu 
sMtCMiiiin  sec*  iu  il  rnhnnciH]  nutioiinl  .itiiI>tUty 
and  power.  Vnt,  liv  the  nntiiml  oKithod  on 
nhieh  civilizatioa  adrnncvM.  tlic  condilions  to 
this  tnitch-n<^vd  sotttcmont  oaa  never  bo 
secured. 

Notwiihslanding  this,  I  bcHci.'c  this  «nd  will 
yet  be  reached.  The  hiininii  rmri  is  rapidly 
oiitgrowiQjf  the  natural  or  geuelic  motliod. 
There  Is  another  method,  scartcly  a?  yet  rec- 
Ogidzed  by  the  polilioal-ecoiiouii8t§,  hut  which 
is  Leing  more  and  more  resorted  lo  hy  eotigbt- 
encdmen  for  over(.>omLn<>:  such  grenl  physical 
obslai^les  to  thp  itttiiiiimi-nt  of  ck-Jirly-ln.TceivGd 
advantage*.  Tliitt  ti  the  inetliud  of  foretii^bl. 
or  calculation.  Individuals  employ  it  Tor  Ibe 
attainmont  of  lH>lh  private  and  jiuliUe  eiids. 
Capitalists  c<»mlnnr.  and  lead  civilixnlion  into 
regions  it  would  otherwise  never  have  pene- 
trated. It  is  ver^'  probiihle  tlint  a  gi^imtic 
irriguiing  company  vrill  some  time  Im  fbimcd, 
which  will,  by  degrees,  accomplish  more  or 
less  aatisf actor! ly  the  desired  object.  Ittit,  in 
such  case,  great  evUa  are  likely  to  result. — erile 
aoalogous  to  those  that  liave  arisen  from  per- 
mitting gr(*at  corporatioufl  to  eonstnict  much- 
needcii  traTmconlinental  llne^  of  railway.  Au 
immense  irrigation  monopoly  would  inevitably 
grow  up,  which  would  fai^jely  ncntralixe  the 
iieiiefits  derivoil  fi-om  the  project.  Selllcment 
would  be  impeded  by  cxocativc  waler-niles; 
and  endless  litigation,  and  conflicting  legal 
UeoUloDS.  would  constantly  dolcr  population, 
aad  Jeopardise  industry. 

A  far  better  plan  would  undoubtedly  be  atat« 
KCtton.  If  the  territory  of  ^lonlana  possessed 
the  means  to  undertake  such  a  scheme,  it  could 
scarcely  fail  to  prore  highly  remunerative  at 
the  end  of  a  certain  period.  But  here  some 
ftuch  an  obstacle  exiatit  aa  in  the  case  of  mere 
epODtancons  settlvmcnt.  Xol  until  tlivite  IraetH 
are  already  well-|)ei)|>lcd  will  the  territory  pos- 
sess the  mc.ina  of  indudng  Mttlemcnt ;  ami  we 
have  again  a  ■  viciotis  circle,'  which  ends  where 
it  begins. 

The  only  unobjectionaltlo  plan,  asit  sc<-m>i  lo 
me,  U  nulfona^  action.  The  nation  is  the  lar- 
ocal  of  ail  capitalists,  and.  at  the  same  time, 
aaa  no  tcadenoies  towards  monopoly.  If  we 
could  obtain  the  same  decree  of  collective  fore- 
sight in  the  general  government  aa  exists  In 
the  average  capilallati  nothing  could  be  easier 
tban  for  tbe  United  States,  acting  aa  a  oorjio- 
ratioii  that  seek*  only  it-s  own  lulereat,  not  only 
to  secare  tbe  particular  end  of  which  ne  are 
now  speaking,  but  to  develop  ita  own  rvaourcca, 
and  Increase  its  wealth  and  prosperity  Iu  »um> 


hcrleitit  other  directions,  by  the  ordinary  exer- 
cise of  Huoh  foresight. 

The  present  ca^  seems  to  be  one  in  which 
tlie  nation  has  a  %\Kv\a.\  interest,  rendering  it 
peculiarly  Uttiug  that  it  should  esteud  its  aid. 
It  is  of  the  utmost  iraportance  as  a  matter  of 
nalhnal  security,  and  of  immunity  from  dan- 
gers which  no  statesman  can  foresee,  that  the 
rapidly-giowing  west,  with  it!ipt>cuUuriiiterestei4 
be  cemented  as  speedily  and  lirnily  us  pOMibl^l 
to  the  east;  and  nothing  ciui  mi  elTeetunlly 
secure  this  end  as  to  make  tlic  population  of 
the  entire  Union  nn  unbroken  phalanx  fron| 
llic  Atlantic  to  the  I'acific. 

Lkstek  !■'.  Wabu, 


LAWSUITS  AfiAiyST   GRUBS    AND 
GRASaUOfPF.RS. 

Evsavnnnv  kaows  Uiat  tniffrattooR  of  sraMbop- 
pen  vera  a  Ii&rd  plaeii^  In  liEblical  lime*,  and 
before  tliem.  Ever  siaee  ihonj  remote  eenturica  ifaKl 
plague  hss  not  c«a<»d  lo  itliturb  mankind,  Bceompa>l 
liled  or  follow-d  Ur  failiira  of  rrop>,  tiy  famlno  anAf 
poatllenee.  Wliercver  ih>-««  bliteuim  ku««i*  arriToiI. 
Uie  moHI  [Jtinhleiil  war  lia>  been  n  ai:i.'i]  iijininsl  tlivm, 
but  It  hai  always  eiidvd  wilh  Ibu  tIc(L-iit  of  wankiud. 
The  consequsacM  were  iha  wmc  a*  in  all  other  lie-  j 
f<ats  In  tliote  remote  tSiiie».  Wh«n  uwii  vers  help- 
lus,  the  Intervention  of  tbu  law  or  tbv  inlerventlaD 
of  Ooil  wax  enlloil  upon  [u  lnlerfar«,  and  lo  ttop  Ibt  i 
ravaglnc  lutruden.  'llieriuuiotilngof  ibapeopls  was  J 
indeeil  nllonal.  coii«idHrlii|!  the  low  aUte  of  culture 
and  education.  Tlio  i)fU(.i>rs  and  r«pr«aenl«tlve*  of 
Uie  law,  ai  w«ll  an  Ihe  clergjr,  tlio  natural  luLcrpretor* 
betwe«n  ihe  iwoplF  and  God,  were  obllK^d  to  tubnilt 
to  the  withes  of  the  helples*  and  tbetvfore  unruljr 
people.  It  Is  to  t>e  lupiiosed  thai  boib  acted  In  good 
faltli;  aevertli^lGM,  we  And  ■rimctlmes  tndlcatloaa  of 
a  more  advanced  Inielligenee.  and  it  i«  evident  Uiat 
Ilicy  have  th«n  submitted  only  Iwcauie  rMlalaace  wai 
!m[Ki<i»Mj]n.  An  tuck  proceeding!  would  have  been 
loo  rldkulnitt  and  aielOM  If  not  don«  In  a  Kreiiiiiigjy 
lawful  and  impoting  form,  we  Ond  that  by  and  li^ 
the  devn1o[iiDcnt  of  laws  against  obuoxiuus  creature* 
In  Uie  ralddle  agei  wai  perfected.  A  defender  wm 
given  Ui  llie  mlscroanl,  a*  It  was  deemed  lawful  lliat 
lie  could  nut  be  jud^dand  condemned  wltlioulbelug 
heard  and  defended.  Aco>rding  to  the  opinion  o? 
llie  old  ]iirt«ti,  oTcn  to  the  devil  a  defender  caiiaot 
Im  denied  :  Uisrstoro  vc  llnil  a  number  of  curious 
law  case*  rejioried  in  iliowi  time*.  In  the  tiouili  of 
Franco,  a  pii;  which  had  liilled  a  child  was  con- 
denined  and  hinged.  Some  thieves  were  hanged, 
togettier  Willi  tlielrdi^;  and  the  l.ex  Caroilsaeon- 
tala*  a  number  of  ptiragraidu,  not  very  fli  to  be 
np«at«d,  which  Imputed  the  sentence  of  death  on 
anImaU,  l.awaulU  agolntt  oruattira*  otnioxloo*  to 
uien.  and  injuring  ibeir  profiorty,  are  often  rsporud 
by  tlie  chronicler*,  iom«Um«*  with  a  certain  Und  of 
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hamor.  Orvsttoppcn  and  gmb*  won  tli*  moat  fiw- 
qnent  oAcmlcn, 

BanlioloioMiu  QikMHDMtu,  B  juritt  of  r«put«  in 
tb*  old  tcniiory  of  BursuiKlr,  propotol  a  coonc  ot 
profpedinga  proper  fanucti  aUwtuii,  and  iMcoiit»- 
qncnco*,  —  tbe  judsmenc  <•{  «xcoiB8iunIe«tioa.  He 
»«j».  iilier  «r1it«n  suiuni«u«e>  are  «eTTed.  and  afwr 
»  JiHlsa  ia  ippoiBMil,  two  MlToeatc*  nr«  to  Ih-  eboiea, 
— onvfOr  tb«  people,  the  otIi«r  tor  tho  Krxtslioppon. 
The  flnt  bcglnti  tho  com  against  Ibe  defeudant.  and 
conclude*  lltiiilly  that  tbo  grawhoppcrs  sb«uld  tw 
burnt.  The  otiter  advocate  objects,  and  ontwrntliat 
Ibe  order  caanol  lie  l>*iif  tl  milil  after  a  jndgmeiit  has 
been  rendorvd  Ihnt  Ibe  cratilMipiiien  thould  leaie  Ibe 
roiintrr.  If  ibis  nu  iiot  done  by  tbe  defendant  In 
•  tpeciOed  term  uf  ilnn,  Ibe  Ihtinderof  ezeommillil- 
CBIIon  wai  to  be  tlirovn  on  the  defendanL 

A  Inter  JortM,  Job  LodoU  at  5»iooj,  a  man 
witli  ttie  «xlnuirdinar7  kuontodgc  o(  incaty-firo  lan- 
piagea,  tpMbB  in  litM  at  wme  lengih  agalnti  tbe 
prooeedbtB*  ju*t  related.  Ho  dcclan*  lilmMlf  <o  be 
ptlnod  by  iImi  lack  ol  kiiowtod^  of  ihe  law  of  tx- 
OOmtniuiicaUoti  tbowii  by  Bartbotomaeua,  and  by  tbe 
m1tet«bl«  aiTaii){cnient  of  tlie  proccci  ai  pniioM>d  by 
lilm.  AppoMnily  It  wu  ai  that  time  not  Iha  fa»lilon 
of  lA-dAyuDotig  lawjen  lo  begin  witb  ibe  tlur  of  "  a 
tli^tdiSerane*  of  opinion,  ai  emitted  by  my  boitorcd 
friend  on  theotber  side."  Liidolt  (ay*,  wben  tbe 
greMcrcxeominuiiieaUon  h  Intended.  Ibe  defmilant 
ha*  to  be  •mnmoiied  before  ili«  court  iu  the  pr^ 
Krtbed  nitnner  tbe  fint,  the  if  cond,  the  tlilrd,  and 
tli«  fourtb  time,  and  thitii  ba*  In  be  broutcht  bffore 
tlin  conn.  TItcn  coibm  the  answer  of  the  detend- 
anl.  Th«  argument  ami  tbeprinvipleof  laiTinUHtbe 
giren,  pa  that  It  nay  appvor  tcbctlicr  the  eonirovcniy 
eonmlatalnadllfctenceabout  factaor  law.  It  riiiM  be 
decided  wbotber  iTllnoMe*  arc  needeil.  and  on  vrboio 
tbe  burden  of  proof  falta.  Other  pariiea  iiiterealeil  in 
Uie  caM  ought  to  b«  thought  of  :  tor  Imtanec.  tame 
and  wild  blidi  ahould  bo  heard,  becautc  tbcy  are  In 
dang»r  of  being  deprlT«d  InKanta&eoiuly  of  liieir 
tavorli#  food;  the  Acriilopha0  (f:rBMhopper-«aiiii^ 
people)  abould  be  iioard.  aa  tliey  could  olberwiic  take 
execptlooi.  and  tuaie  the  nullity  of  Ihe  case,  or  they 
coald  by  appeal  from  the  JndgnMnl.  which  tnjnret 
otlier  portiee  and  U  iherafore  unjust,  «ii»i>end  ttie 
execution  of  >aiO  Judgment.  Furilier.  it  wuuld  b« 
anjiut  to  compel  gtiMhoppets  to  leaTO  and  to  go  lo 
BOlfhboring  (errltorlH;aiulperhaiM  ii  would  be  more 
to  ibe  point  to  allow  Ibem  to  be  ealen  by  any  one 
who  Itke*  them.  Tbe  proceeding  proposal  by  Bar- 
tholocnaraa,  sayi  Ludolf,  eoiild  neier  bo  prored  to 
Birree  with  the  decree  of  Ibe  Holy  Sen;  and  nothing 
like  it  ii  Id  be  found  In  the  ronliCcale  Rouontuii. 
There  li  a  ihreutold  i-icommnniealion,  — •  tbe  minor, 
the  major,  and  ihf  aitalhi'ma  Iwblcbli  tb««ndof  all), 
— "that  ilie  ctilprii's  Ixxly  It  elten  over  to  Satan,  to 
Mve  tbe  spirit  for  tbe  day  of  [he  laul  Judgment." 
After  oil,  It  orem*  that  UwnilU  in  those  days  have 
been  very  similar  to  ttioso  of  to^ay,  ~nol  >horinr, 
not  In*  eofnpiicated,  cxM'pt  that  notliing  i*  men- 
tioned about  rvtainen  and  ubllgatorT  fees. 

It  U  only  right  to  stale  that  Ludoll  concludes  with 


the  following  words :  '  Bnt  of  wltat  um  !■  all  iht* 
against  diaguRliagbeaeu?'  It  !■  praleewurlhy.  that, 
among  tlt«  twenty-Bre  language*  known  by  bint,  be 
cho»e  Jn>t  tbe  on«  known  by  ererybody  to  cxprcM 
fecllngii  which  oouki  easily  liav*  been  followed  by 
more  tlioa  dangentu  conw|tieoeea  In  thoM  dark 
limes. 

In  M70  appeared  In  tbe  canton  of  Berne.  Swlt- 
xertand,  an  enormous  nuinbfr  ot  grulis;  and  it  was 
feared  tliat  Ibe  whole  crop  would  bedeettoyed:  tberf^ 
fore  the  eonncil  of  Ifae  eomroonweoltfa  tent  a  deputa* 
tlon  to  Ihe  Archbishop  o(  tAuaanne,  with  the  petition 
to  hauliih  the  obnoiloos  enalure*  from  tbe  canton. 
Ot  course,  il  Is  not  stated  that  Ihe  nflthboiiDf  can- 
toiu  hod  agre«d  lo  rti«iTc  tbe  grubs,  but  tbe  omb- 
bUiopseem*  not  to  bavo  oontldered  tbe  Incongnilty 
of  sold  petition.  He  gave  an  aftlnnativo  anawot,  and 
anlbori/ed  Ihe  prieit  at  lieme  to  ImpoM  Ihe  banish- 
ment of  tbe  grub*,  providing  for  sirkt  obtemitce  of 
tli«  cu*tom*  and  laws.  AflPT  a  prayer,  aa  advocate 
for  tli«  people  was  chosen.  He  notified  tbe  conn  of 
hi*  appointment,  and  proposed  the  citation  ot  the 
grab*.  On  a  certain  day  loine  of  tbe  grub*  were 
brought  befofo  the  court,  and  their  adroeate  cbvsen. 
The  priest,  followed  by  a  larne  crowd  of  pious  pwple 
In  a  solemn  proccMiou,  went  to  the  remelerTi  1^  <bo 
Held*,  to  the  rlneyardi,  and  lo  Ihe  bankaof  tbe  river, 
to  Mm  the  ■aromons  on  the  dnfendanL  tie  deliv- 
ered the  following,  at  ilial  lime  probably  coutteouj, 
addreea  as  wanting  and  a*  citation  to  tbe  felon*:  — 

"Yd  hKieoui  and  degraded  creunree,  ye  grubtl 
There  wm  nothing  like  ye  In  the  ark  ot  Kooli.  By 
order*  of  my  august  tupeilor,  Ibe  archUshop  of  Laa- 
Sonne,  and  In  oliedience  lo  tbe  holy  church,  I  com- 
mand ye  all  an<l  eicry  one  to  di*>pp«ar,  during  the 
next  six  day*,  from  every  place  where  food  grow*  for 
roan  or  be**t.  If  not  obedient.  I  enjoin  ye  to  appear 
on  the  sixth  day,  at  one  o'clock,  ofiemoon,  at  Wlltia- 
burg,  before  the  Arvbblsbop  of  Lou-'anne.'' 

A>  aome  righleniii  |ie<iple  objected  becanae  the  cilo- 
Uou  was  not  exactly  maile  In  tbe  manner  prailded 
by  law,  Ibe  case  uas  pimlponed,  and.  after  a  lawful 
citation,  another  day  wn*  named.  Then  tli*'  procea* 
began.  Tbe  advocotc  chosen  for  the  detemlani  wa* 
Jean  I'errodet,  a  woil-hiiown  dugmailcal  and  obsti- 
nate disputant.  Perhaps  It  wilt  appear  somewhat 
doubtful  if  the  nominatkin  of  thin  advocate  fniniled 
exactly  Ihe  demands  of  tbe  law  and  ciuiom  of  Ibe 
time,  OS  It  i*  *iaied  that  Ur.  Pcrrodct  died  a  abort 
lime  before  bis  nomlnailnn.  Neverthelc**.  tbe  case 
and  the  complaint  were  read;  and.  as  no  defender  ap> 
peared,  the  jiiJginonl  was  glren  for  ibe  |>liiintiff. 

"We,  Beiwliclu*  ot  Monforrand. Archbl*bop  of 
Lausanne,  condemn  and  exronununlcate  Tc  obnox- 
loua  wonus  and  grubs,  that  nothing  shall  ha  left  ol 
Te,  except  tucli  pirts  as  can  be  useful  lo  man." 

The  government  otdereil  it*  offleer*  to  repuri  the 
coitiequence*  of  ibe  eicommon  leal  Ion;  but  tbe  »aucy 
ebronicler  say*  "  that  no  siicceis  had  bem  obtained 
—  probably  on  account  of  thv  sin*  of  ttie  people." 
In  111*  yrnr  ISXs  Immense  swarm*  of  grwdtopMrfl 
came  from  Tnriiu-y  lo  Rnngary  and  .\uilrta,  and  Siv 
rived  tbe  day  ot  iu  Barlholomow  at  Uoeen,  Souib 
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Tyrol.  Tbc  Ri){>mioii  lulM  BeTcnliwu  iTairi,  frain 
nMrnlng till nigbl.  Thegrushopprr>fnnir<to«rnaa<I 
ate  every  thing,  grspe-rin<'*  nci>pi«d.  The  tmnnn 
were  fi  ih<cl[  ihHt  till)  »un  rouM  not  ba  Mtn,  aail 
they  ii«iit  tartlin-  to  the  shurai  of  tli«  M«'lltcrnui«- 
an,  Bui  the  rggt  and  tlie  yuung  otic*  hntclicil  Irttm 
tbem  wore  l«f t  bebliul ;  thprefnr*  a  proccM  wu  b«ci)ii 
^pUnM  tlxnn.  Thi>  jtnuttioppcn  w*ra  cou4enin«d 
aad  •xcocnmiiuicalAd  by  the  prifwt  of  Eoltem.  The 
Judpnent  wu  fruoed  ns  fallnn:  — 

"  A*  gTMshoppcra  areDbnoxtoa*  to  111*  coiinlrr  and 
to  nMii,  b«  It  rtaolred  by  the  court  that  the  priest 
•hall,  by  caadlee  burning  from  the  pnlpll,  condemit 
them  ill  tbe  luune  of  God,  of  bii  Son,  aiid  oT  the 
Doly  Oboit." 

A  ilmilnr  prooeM  WM  b«^iiD  in  tlie  year  Iftlft 
■(ajnu  catcrpilUn  in  Trojee,  Fntnoe. 

n.  A.  HAor:*. 


TUB  LOVER  FOR.VS  OP  LIFE  DREDGED 

BY  THE  TAUSMAy.^ 

AoTtxtAt,  poer^ly  Icnomi  a*  Ma-anemonet,  at- 
Inut  ytieution  both  by  Uie  beauty  ot  ibi-lr  formi 
and  bf  tliclr  bright  and  Tarlud  colon.     Tl'ipy  arv 
repruM-iilnl  In  tlir 
dcepau  vaiurt.  anil 
io<M   fenniB   gatli- 
ered  on  botlMua  M 
rmiurourtbnaaand 
to     lire     tlioUHund 
IDetr«B    pOMF*!     a 
color   aa   bvniiiKnl 
u  ihal  of  the  thorc 
■peeiea. 

Uadrepon«  harr 
■  cartranataiiMlme 
sketeloo.  Tbeyare 
preaenl  MtniiUineii 
in  abandanci;  to  a 
daptil  of  Iwciii.v- 
flre  hundred  me- 
tre*. Uadreporc 
braiicliiM  senTally 
GDvera  luK«  dli>- 
tri<:ia,  luid  often  the 
cord*  of  trawU 
drasxinc    on    bot- 

loiM  InhnMted  by  y,^  »._aL*wu..i.i..  «»  i>] 

LopheHa  weee  toni  ,^,0111  5ffc«. 

In  abredt.    Solita- 
ry nadraperw  are 

T«ry  numeroot,  and  e*p<<rln11y  affect  muddy  bottom*; 
and  tliey  have  beautifully  varied  (ottm,  aom*  rMain- 
bilng  a  Clip,  other*  a  Iiom,  and  ttIM  otlien  having  tli« 
fom  •>(  llowpr*. 

Varloiie  tnrms  of  alcyonarUna,  a  specta]  group  nf 
ConUi,  were  found  al  contiderablc  depth*.  Ai  the 
Cajin  Verde  blnuilt  the  Mme  apecie*  i)f  onil  which 
U  fonad  III  lite  Ifodlterraneaii,  and   U  of  eu  ^renc 

■  AhrVUiH)  tnaa  Ihe  fYpnch  or  D.  ntuol.  In  Zii  .VaIhr. 
Fbrpnvlaiw  aollM*MB  Sclt»f,tlot.  S,  m,  'I.  and  T*. 


eommcreial  vnlm-,  waa  fnund  at  a  depth  of  a  hun- 
dred Bi-tnM.  lliitnwn  flvir  hitndrt<d  and  ill  hundred 
inetrat  then  mu  found  .111  IstereiihiK  skyonarlan, 
Cof^iopeis  Perierl.  which  luueb  reienililed  Dana'r 
Conujliun  *e<mndain  of  the  Fiji  Uiandi.  UI9  and 
Mopwiii  r*re  %.  1),  with  *1eiidnr  roili  formed  of  a 
•erie*  of  ralcaxnoin  i-viiiid«r»  tupporilng  flower- 1  Ike 
polype  with  et^ht  lii-pinnaied  louiacle*,  were  token 
at  Iweiity-STe  hundred  metres.  Oilier  form*,  with 
gOfBOD*.  having  a  Iiomj'  axin  with  mrtalllc  rrflectlooi 
tlk*itold,  poiipi*  with  IhelrgnweflilfonniUieabyMci 
of  tbeooean. 

Ilieaponge*  fettnoneof  the  mo(t  IntcrMiincpMla 
of  llic  TaUtwaii  collection.  Ona  generally  tliSnIu  ot 
IbcM  Bi  alway*  poaMwdnB  tbc  ebanctrriiUc*  ot  our 
cotBBierdal  (ponies.  When  oneteee  their  wonderful 
tUfiica,  formed  of  iiecillee  intarworen  with  gtlttcrlng 
while  rouk-eryatal.  one  ii  Impreeeed,  flrat  with  iiif- 
priac,  and  thrn  with  Admiration.  Spuug^)  are  dia- 
tribiited  from  the  coMi  to theiTTOitwtdopihs  explored 
(Ave  tlioiHtuid  and  Are  metre*).  Tlte  littoral  or  tbal- 
iow-naler  funn*  bare  a  homy  or  eatcareout  iheletoii, 
while  th(i«e  living  at  grent  depth*  have  a  *keleion 
formed  of  *lilcoou*  ([iIcdImi  lomntlioo*  frei'.  sunie- 
liniea  Joined  Into  a  nelwork.  The  in<iii|  remnrluble 
■lllceuui  ipougea  are  llolienia,  ih.ii)«d  like  a  blnl'* 

niut.  harlnic  at  Ilia 
chx'iunference,  or 
eine  only  at  the 
liMO,  B  long  cAree- 
lurf  of  alUceotii 
tlinadji,  cnabiing  it 
to  anclior  to  llie 
faotlom:  Euplectel- 
Ua,  having  ilie  form 
of  a  long  trelliicd 
horn:  and  Hyalo- 
Dcma  and  CIiondn>- 
chlndls  (see  flg.  t}, 
which  thrvit  into 
the  mlr«  a  atrong 
twisted  fringe  of 
long  apiculea,  n>- 
■emhllng  apUB 
gtaw.  Among  the 
sillceons  sponget. 
In  which  the  spic- 
ule* form  a  kind  of 
network.  Aphmcal* 
Ibtee  Is  moti  re- 
markable, a  speol- 
meu  of  whkb  Is 
rcpro*nit«d  In  the 
plate,  tu  this  ipgnga  the  needles  form  he>a|p>nal 
Bi*>hci.  iTolonBallou  like  glov^Anjera.  more  or 
leiM  dittotied.  detach  IhamMlt-es  from  the  oenirai 
pari;  and  lome  of  Uietn,  on  coming  in  contact  vith 
solid  bodies,  or  racks,  or  corals,  aiiaeh  tlieiuNlvaa 
very  cioneiy.  The  upp<<r  portion  of  the  sponge  (see 
Bg.  I )  1*  cloied  by  an  ••legsntly  formed  tlllceous  ba»- 
kel-u'ork.  A*  the  colony  InereMea,  MTeral  of  Iheae 
trelllsc*  are  (ormc<I. 
Tbe  last  animal*  to  be  mentioned,  Um  FnMnraa, 


WULISIa,    HU(.-U  EULAItail). 

H  fiflhtrv.) 


172 


SCIENCE, 


tVai-  IV.,  No.  82. 


the  mo*l  i1«^niile(l  in  organ Uiitinii.  Mid  inhabit 
(lie  bottoms  of  uliiir-iiihL  PoramiiiircTnarvio  plenty 
Kt  KHDe  point*,  llint  Mr.  Adilumber^r  hna  counted 


u*mt  or  no  ooAS'Hiu. 

mora  tliku  *  hundniil  thoutiuid  of  ilietn  iii  a  cuMc 
oMlliootn  of  mira.  Tbey  ilre  at  ibe  bottom  ot  the 
ooeui,  anil  not,  n«  fonnarijr  mppoiiol,  at  the  surface: 
ftnd  tlia  BCcuinulaUona  trom  llwlr  iv»>*  (*ro  llg.  i] 


In  ISdi,  dnrlng  a  eml»o  of  iIh  Porcupin?,  Bfr. 
Cnrpciitcr  and  Sir  Wyvill*  ThMBioii  dUcovncd, 
ftiDon^  th«  pnrtIc:lN  of  lime  broit(>htap  l>y  ibe  dnxlgs, 
a  ton  of  jully  irliicb  made  veiy  alow  novtmi-uu. 
Within  il  were  entcarooiix  corpuaclts  of  pci^iillar 
thape,  whlc1i«oiiioTiniiiiii]Ulal>i«U|ihiIobRtii«  prod- 
uct* at  thn  pnitopliuni  ti«olf,  wliil«  ollicn  thought 
It  tlie  dflirlx  uf  cslcaruoiii  algae.  Iluiley  csllcil  it 
Bntbybiii*  IlBi^ckcli.  Tlii«  diacovory  cauwd  »  gnul 
aenmlon;  and  It  waa  quoitlonnd  nliclfaor  thia  living 
•IliM  did  not  nt  certain  periods  iitidcnio  'volu- 
tion, and  Ihrn  cirA  rite  to  n«w  cr«ntUTML  VTyvlllSj 
TlMiuioti  ooulil  iiut  IliiU  Uaibybliu,  and  It  wu  ills 
covered  UiAt  pravloua  observer*  hail  bcnn  deceived 
by  a  chemical  r«*clloii.  Th#  iiiipiinRi.il  Muiiera  wna 
nothing  luore  llian  a  limple  gelatlnoua  preciiiitale 
of  sulphittc  of  lime,  «*  It  fonni  wlien  cimcentmied 
alcohol  Is  turni^il  Into  ann-walvr.  The  mode  of  piv»> 
ervatiori  of  the  lim(<  bud  cnmlvil  Bathybius. 

nere  the  );enrral  tlfscriptioii  of  the  miilu  of  tli« 
cruise  uf  [lii:  Totisoiiui  U  brought  to  a  dose.  Vvt  I 
havo  ibouglit  It  nould  bo  tntcrutliig  to  akow  the 
result  of  ottr  rctntrcbcs  on  temperatures  at  gnu 
deptbii:  and  I  ham  dnifrn  tiro  otirvea  [tg.  H),  ih» 
upper  uliowiiig  the  Ihennomelric  recordi,  the  1ow«r 
th«  corresponding  dAptbs,  On  exainlnatton  It  wIUj 
be  noticed  thai  ibey  do  nut  alwsya  agrrti.  I'liua  thi 
lowest  temperature  we  found  waa  at  3,-133  met 
while  it  wft*  a  little  lilglier  at  6.000  and  B.OOO  meti 
Krcim  this  the  Importnneo  of  deep  cumtnta,  and  th«  ' 
jiiut  they  play  lu  tlio  disirlbiiiloii  of  life  In  the  oceaa, 
may  bo  jiiilgiid. 

AtiolliiT  curve  ((IB.  4),  drown  by  Mr.  Mllno- 
Edwards,  shows  [he  profile  ot  the  boltinn  ot  the  M* 
between  ilie  Cape  Venie  laiandB  and  the  Atona,  oa 
the  one  liand,  and  iietwccn  tlic^r  Ulntiits  and  Prance, 
on  the  other.  Our  nllcf  dlffciii  cnimlil'irHbly  trom 
that  Indicated  on  the  Ueruiaii  charts  ri^ceutly  pit^ 
Itahed  (aee  dotted  line). 
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make  what  Is  termed  the  '  Oloiiienrlnn  ontc,'  and  will 
form,  In  Ihe  coane  of  tlnin,  lirdu  like  I  hose  of  certain 
geolot^cal  horltona  of  the  tertiary  of  Europe. 


roBBiBLTthemoetcnrloiu  thing*  In  Ihe  pouMslon 
nt  the  Korean  cnibatay,  wlilrh  recently  visited  (be 
Untied  Stairs,  were  two  Ihumb-tiug*  (Bg.  I),  worn 
by  the  Prince  MIn  Tong  Ik  oneal  atimc,  andutually 
on  the  thumb  of  the  right  hand,  appari'mly  rather 
more  aa  ati  object  to  play  witli  tban 
as  au  ornatuent. 

One  of   them,  lupfKiaed   by  tbe 

prince  to  be  ]4ulo,  wa*  found.  OD  ex- 

aiiiinatlon.  to  be  seqieDtioe;   banj- 

neM  l*.\  and   upec^iric  grnvlty  2:09, 

II  wsu'whlto  In  color,  with  au  oily 

luftre.  iitid  iiad  on  It  a  number  of 

sinaii  hrowD  Blninlngi  rewmbllnsan 

oildnllon  of  Iron.     In  the  centre  of 

each  spot,  apparently  funnInK  "  nu* 

cleus.  una  a  small,  dendritic.  tnote> 

like  marking.    Tbl*  ring  lueaaurcd  84  mlllimetraa 

ai;roK>  tbii  opening,  the  width  of  IheopenlTi);  bc!ug23 

millimetres.    Its  length  was  38^  mlllimetnis.    One 
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•d^i   wiLi  ground  ofl    quiti:  iliNrp,   and   lh«  oUiM' 
\  l(niHl«d.    Otic  of  tlia  rinfi  wu  noticed  lo  be  tllghtly 
IIUMntd  mi  ciw  aide. 


Fia.  I. 


Tlie  (|H«taclF«  woni  bj  lh«  nabaMy  (S);.  3)  wcm 

ntber  curiooi  •*  reipinU  tnna  uid  kita.    Tb«}'  wure 

[  Miad*  o(  truapareiil.  oolortei*.  uid  nnokr  qunru,  kiwI 

I  worn  more  to  rest  Utc  «rM  thu  u  kids  to  tlgbt 


y 


Pia.  3. 

lOat  p«lr,  m]th  gteiMf  of  ftnokr  quani,  wn  nrr 
^enriouiljr  m«rk«<l,  or  nihtr  alrMliol,  iliowinj;  the 
twInoiBg  of  tli«  cTTDtiU;  uid  tliU  fMiun  wu  earn- 
nenlcd  upon  hj  tlimi  m  ■  desirable  one.  Th«  tnaw- 
H>1  of  tli«  KtnuM  I*  obtained  tram  Ky«\iiig  Jit,  In  tli« 
•ouUi-irnlcni  p«rt  of  Ibo  province,  »nil  U  manufiK- 
tund  by  UilrUcn  •pMUel*-fiuk«n  of  nota;  Ibera 
beins  mIki,  In  addMoii  to  Dteie.  ■  nninbtr  of  Inferior 
worltRii^n.  Tlie  tnimM  tzr  mndn  of  born,  iDeuurliy 
five  lacbiMi  atiil  it  tislt  in  lpii|t<tr.  kiid  t*o 
lncU«*  III  wtdtli  acroM  the  glafeea. 

The  untfcr  boda  which  tbey  wnt  (flx- 
8)  kre  all  imported  troin  Europa,  miiI  a 
peouliar,  long,  roanded  one  was  lued  u  a 
buitOD. 

A  earloiu  btiiton  |0g.  t)  Is  also  und  b; 
then.  It  Is  •rem  ou  ea«h  *ldn  of  thv 
head,  behind  the  ear*,  *pwod  to  a  velvi-t 
hand;  and  a  (trlnt  nrcaclieil  to  tbe  Iiat  ^*"-  '- 
pMiH  under  tlie  bultnn  to  hold  thr  bat 
ou  the  he»(L  Wlicn  made  of  gold,  tliey  denote  the 
bisheit  rank,  and  arc  worn  only  by  the  prince. 

Rnry  Korean  woman  wean  two  rings,  alwaj* 
ezactJjr  •imllar  la  eTer?  rotpect,  and  aa  a  rule  per- 
(eetly  plaLn.  Theie  are  half  ovnl  in  form,  and  iu« 
Bade  oltlwr  of  gold.  i41ver,  amber,  or  ooral.  The 
«ora],  nntll  recently,  haa  been  brouchc  from  Chltiu. 
and  IBuat  haw  been  cut  rn>m 
f  et7  large  branches  of  ihU  ma- 
terial. 

They  UieiiHelvei  aay  that 
their  lad  lea  are  lh«  be**,  or 
rather  ibe  noet  cUbat«tely, 
dreiaed  women  In  the  wor4d.  >^'  *■ 

In  «oDllmaiion    nf    ililt,  the 
frinea  t^re  an  bit  reaaoa  for  learing  hli  wife  at 
booM,  ikuberelotbv*  would  nnt  ban  ttoodtlMwekr 
of  lh«  iMtfwy. 


M 


The  prince  described  aone  ciyitab  whicb  tniut 
be  the  moM  remarkuble  jtl  taiowa  for  quart*.  If  tbef* 
i«  no  error  iu  hii  uaiemeni*.    Tbey  were  deecrlbed  • 
M  hexagonal  In  form,  and  In  leat^b  *Ix  times  tba  ^ 
beiglit  of  a  man,  white  oxer  one  foot  a(«oe>.    After 
betnf  thown  a  tltetch  of  siabctlUe,  tba  priiMw  nude 
a  4nwiDg  ol  ibc  crytlalt  wblcb  ehewed  ibe  dlttinct 
tcmlnai  plan««  of  quartz;  and  be  IniUted  that  tbey 
were  not  Ibe  aame  a*  the  •talacUic*.     Tlicy  were 
detcrlbtd  as  red  and  while  in  color.     It  t*  barvly  pa*< ' 
alble  from  tfaeir  tonn,  thai  they  are  cryeLala  of  trap; 
but  from  tbeir  color  and  termlnatlona  It  would  wpri 
ntberwba.    They  are  found  rUlnji  from  tlie  wal>r  at 
Uhooitjt  Sokb  Oiling.  Koiie  Won   Do,  Tting  Cbun 
eounty,  a  province  on  the  ctul  coaat  of  Korea. 

Gborok  v.  Kv^z. 


TUB    tUSTORY    OF  AMERICAN   INSTI- 
TUTIONS, 

Joint  IfapUnt  unUvriiilg  itwlltt  in  hittorica!  end  p^ 
litical  icvHtt.  IIkrhrnt  B.  AIiamii,  editor. 
Vol.  i.  Local  initilutioD«.  BalUniore.  Vnirtr* 
tUf,  1888.     [470]  p.    8°. 

The  flrst  ro]uni«  of  tlic  Johns  Hopkins  noi- 
versity  'Sludic»  in  historical  and  political 
science'  for  ih«  year  1S83  Is  devoted  to  tlie 
subjec-l  of  Americnti  lufttitutioua  of  locnt  sclf- 
goveruiDciit.  — n  viibji^ct  which  lias  heretofore 
U'cii  girally  iicglecled.  or,  at  any  rntf.  trc.itcd 
ill  only  a  fragmcninry  aiid  im-giilnr  mnnnor. 
The  present  U  tlio  drst  attempt  tRa<le  lo  in- 
vestigate it  coniprelieoaively  and  syslcmiit- 
ically:  not  exhaustively,  bj'  any  means,  or 
with  nay  pretence  to  c.'ompleteiie&a.  cvea  of 
outline.  Certainly,  no  gx-rson  would  look,  in 
a  year  of  indc[>end('nt  ^itddicH.  for  any  Ihtng 
moru  than  a  commcnwmi'iil  of  so  large  a  work. 
As  tbo  accond  year'n  issue  does  not  propose 
to  continuQ  the  enmv  line  of  invcsltgalion,  it 
seoms  Stting  to  exaininv  the  results  of  last 
year's  labors,  and  determine  what  tboy  bavo 
accomplished,  aiid  what  they  leave  to  be  ac- 
complished. 

The  studies  before  us  epibmce  a  wide  range 
am)  variety  of  subject,  including  no  fewer 
slnt«s  llian  Maasnehusclt*,  Conticcticut.  Penn- 
sylvania, Maryland,  Sonth Carolina,  Midilgan, 
and  Illinois,  —  «tut«8  far  enough  aitart,  oite 
noiitil  ihinic,  in  origin  and  character,  to  include 
every  phase  of  American  municipal  life.  Not- 
witlistanding  the  admirable  judgtueat,  liovr* 
ever,  with  wbioh  the  subjects  have  been 
seli'ctMl.  il  will  be  Men  at  a  glauce  that  tliert 
are  vital  omlsaloos.  New  Yori,  which  has 
aObitled  the  model  for  inuoiolp4il  govemmenl 
for  almoat  the  entire  nortli-west,  and  which 
has  some  traces  of  the  Dutch  system  still  left ; 
Vii^nia,  the  ruling  state  of  Uw  southt  and 
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ropi'ceenling  the  cnralier  iDBllDcta  of  KnglEita 
royalUte ;  tbe  sm-vivala  of  French  Institutions 
ID  I^iiiaiana,  nuil  of  Spaulali  rurllit-r  iit-ni  nnd 
ill  F1oi'i<la, — Ibette,  at  Icaitl,  inusL  come  into  a 
ooiapleli:<  scheme  :  and  tliuMu  of  New  York  mill 
probtitily  be  foiiml  tlii;  most  importnnl  of  all, 
I  farad  lli«  gvnu»i»  of  Amcrictin  local  iiisti- 
Dtlonfi  is  cODCornod. 
Tbo  principnt  line  of  inrratigation  in  this 

firoiip  of  8tinitc8  tiss  Iwen  conducted  by  frof. 
I.  II.  Adams,  the  editor  oftlie  series,  and  has 
beun  devolod  to  showing  tbe  organic  conneo- 
tion  between  tbe  town  itislltuiions  of  New 
England  and  tlifi  cones  ponding  institutions  of 
Old  England.  No  lefts  tliaii  livu  pajicrs  are 
devoted  to  this  end.  —  No.  3,  '  Tlie  OiTiuanic 
origin  of  Now-Englnnd  towns;'  No.  4, 
'  Suxon  lilhing-nien  in  America ; '  No.  8, 
'Norman  roustalrlcs  in  America;'  and  Nos. 
0  and  10,  '  Village  communities  of  Cape 
Anni.'  and  .Salem.'  These  five  papers  contain 
a  viT_v  interesting  accoitnl  of  the  corporate 
ftsliii'cs,  and  the  most  primitive  magistracies 
of  the  Ncw-Kngland  towns. 

The  corporate  (junbty.  the  continuity  of  ex- 
isloiice,  the  identity  of  orgni ligation  and  of 
tnagiatrates,  —  alt  Lliese  points  arc  nx'll  brought 
out  in  Ibuse  papers;  but  tbir  m(>*i  important 
feature  of  the  Ncw-Kngland  lown-syslcm  ro- 
nuiins  yet  to  be  explained,  —  tlie  town-meet- 
ing, which  John  Adams  placed  with  good  right 
aa  one  of  the  four  comci'-stones  of  New-lCug- 
land  domocrncy. 

The  Ncw-Kngland  town-meeting  is  a  wholly 
unique  institution.  There  have  been  popular 
assembllca  often  In  history ;  but  the  New- 
England  town-mi-f^inK  dilTers  from  all  tlu-Mf  by 
radical  and  fnndamcntul  fenlnn-M.  Not  that  it 
possi-ssi's  any  attribute  of  rvid  sovereignty,  or 
even  .any  independent  oiiginal  action;  it  is 
an  institution  of  nhotly  sul>ordinate  chnriicter, 
and  with  derived  powers,  as  is  shown  by  the 
fact  that  its  sphere  of  action  is  absolutely 
limited  by  tbe  specifications  of  tbe  warrant. 
No  business  can  legallj'  come  before  the  meet- 
ing which  is  not  defiiiEtely  aiatcd  iu  tills  In- 
strnuienl. 

A  more  important  eharactCTiatio  —  that,  in- 
deed,  in  which  it  dilfurs  essejitially  from  cvm- 
otbt'r  popular  assembly  —  ia  what  we  may  call 
the  piirliamrnlarf/  character  of  its  procv<luro. 
Just  as  the  British  parliament,  representing 
Uie  people  of  Ureal  Britain,  sils  in  Judgment 
upon  the  king  and  ministers,  who  hold  their 
places  l>y  its  will,  and  subjects  tliem  to  a  rigi<i 
accountability.  Just  ho  tlio  [wople  of  Ibe  New- 
England  towns,  asacmbletl  iu  March  meeting, 
auiwrsolc  for  llic  timw  the  town  magislrates. 


For  thai  day  the  selectmen  are  private  citizens. 
The  flrat  bunineas  of  tbe  meeting  is  *  to  choose 
a  mmierator ; '  and  tbe  nioileralor  is  the  ofBoer 
of  the  mi^cting.  wholly  indc)H*ndenl  of  Uie 
H'llectmcn.  just  as  the  s[>eaker  is  the  otQcer 
of  parliament,  wholly  Independent  of  king  and 
council.  Tbe  town-meeting,  like  parliament, 
holds  the  strings  of  tho  purse,  and  not  merely 
votes  taxes,  but  appropriates  tliem  to  dcGnitc 
objects  of  expenditure. 

This  is  a  feature  peculiar  to  the  New-Eng- 
land popular  assembly;  it  is  not  Knglisb,  it  is 
not  even  Teutonic.  The  English  couit-leet 
and  folk-mote,  the  Frank  mal,  as  well  as  the 
Aiheujan  eccUata  and  the  Roman  mmilia,  were 
presided  over  by  the  niagiatralc  who  sun- 
moned  tliem  ;  and  the  same  ix  true  of  thu  town- 
meetings  Id  iiiosl  other  parts  of  the  United 
States.  It  is  fVom  the  etfeclivc  res]>onsibilily 
thus  exercised  over  the  town-ollicers  by  the 
body  of  tlie  ciliKons,  that  the  i>eculi.ir  vitality 
and  democratic  character  of  the  New-Kiigland 
town-system,  noticed  by  De  Tocqnerille  and 
others,  are  derived.  The  origin  of  this  re- 
markable feature  seems  the  most  interesting 
and  important  cinestiou  in  the  history  of  New- 
Kngland  lucal  institutions. 

The  western  states  have,  as  a  rule,  modelled 
their  town-system  upon  that  of  New  York 
rather  than  of  New  England,  —  a  system  better 
in  many  resjiccls.  but  differing  from  it  chiefly 
in  the  absence  of  the  town- meeting.  It  M- 
lows,  as  was  remarked  before,  that  the  New- 
Y'ork  local  iustilutions  itre  historically  the  most 
ImportJint  of  all,  nnd  that  tiie  moat  important 
problem  to  be  Holvcd  in  thcae  InTeatigationa  is 
the  euunc  of  tbia  divei^encc  in  institutions 
between  two  Englitih  communities  in  the  ^m« 
lutitude,  and  separated  only  by  an  imafciitary 
boundary- line.  Maine  and  New  llampsbirc, 
pro|iriclani-  colonics,  All  spontaoaously  into 
the  system  that  prevailed  in  the  charter  colonies 
south  of  them ;  perhaps,  in  part,  for  the 
reason  that  they  were,  one  temporarilj',  and  tbe 
other  for  a  much  longer  period,  annexed  lo 
Massaohusetts.  How  did  it  come  about  that 
tills  group  adopted  this  unique  sj'stem  of  self- 
government,  while  New  York,  their  nearest 
neighbor,  developed  10  different  a  ayatem? 

This  question  linds  a  pdirtini  answer  in  Mr. 
Gould's  pajier  (No.  3)  upon  local  govern- 
ment in  I'ennsylvania.  in  which  the  i>olicy  of 
the  Duke  of  York  is  briefly  described.  This 
*■  was  a  close  Imitation  of  the  English  system: 
It  recwguised  the  old  mnniclpal  divisions  of 
ridings,  towns,  and  paiislics."  It  la  Just  at 
this  point  tliat  we  need  further  elucidation, 
Mr.  Gould's  ilieme  conflning  him  to  tbe  speotal 
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fbrma  of  local  government  developed  under 
tbo  pioprietarr  goveniment  of  I'eniisylvaiiiB. 
*  Toivna  aod  parishes,'  —  tlies«  Kie  in  Englisli 
InstitulioDd,  as  a  rule,  ld«nli<:al :  the  poriiih  be* 
inf;  the  occleslasllcal  organization  of  thv  toirn- 
■liip,  ttu  the  manor  ia  its  feudal  form.  Now, 
It  b  a  aigniticiiiil  fiict,  thut  south  of  Ma«on  nnd 
Dixoo'a  lini;  the  manor  was  the  form  adopted, 
fn  which  the  popiiUr  nseombly  was  the  court- 
iMt.  One  of  the  most  iutcresting  and  valuable 
papere  of  tlie  whole  scries  is  tliat  of  Mr. 
Johnson  (No.  7).  upon  old  Maryland  manors, 
with  the  records  of  a  courl-leet  and  a  courl- 
baron :  which  records  "are  the  fli-al  of  tJielr 
kind  that  have  beeu  ulitiiied  by  nliidentti  of 
Marj'land  history."  But  tlic  parish,  primarily 
ecclealastlcal,  though  nlMo  unimI  for  vivil  pur- 
poses, ftxistcd  by  the  side  of  the  manor,  tis 
gbown  by  Mr.  Ingle,  in  bis  paper  (No.  6)  on 
parish  institutions  of  Martlaud,  and  by  Mr. 
Banuge,  in  his  paper  (No.  12)  on  local  gov- 
enmeot  in  (South  Carolina.  The  pariah,  in 
the  beginning  regularly  conterminous  with  the 
town,  was  aUo  found  In  New  Enghind,  where 
the  Congregational  Churdi  was  eatabllBhed  by 
law,  as  the  Episcopal  was  in  Maryland  and 
South  Caroliua. 

Now,  It  h)  an  liaportnnt  fact,  in  conociAion 
with  this  in<|uiry,  that  it  was  Just  in  the  period 
bcforo  the  planting  of  the  English  colonies  in 
America,  probably  as  a  result  of  the  Reforoia- 
tion.  thai  the  potiBh  became  the  regular  organ 
of  local  self-government  in  England.  Its  ves- 
try waf>  an  as^mbty  of  all  inhuhilitutM  of  the 
pariah,  not  for  church  oonct-rnK  alone,  hut  for 
all  tnalu-K  of  ]>uh]ic  interest,  thuH  Liking  the 
pUoo  of  the  old  court-lect,  or  popidar  court  of 
the  township.  It  is  probably  from  this  vestry 
that  tlie  New-England  town-meeting  was  de- 
rived, witli  considerable  modifications  and 
enlargement  of  powers.  It  was,  it  must  be 
noticed,  flilly  as  ecclesiastical  In  cbaracler  as 
the  vestry,  none  but  church-members  being 
allowed  to  Cake  part  in  It:  and,  a  aignilloant 
ftct.  tiie  name  of  Ita  elected  pn-itldi^nt.  '  mod- 
erator,' appears  to  havi;  been  taken  from  tlu; 
nsage  of  Uie  Scotch  cimrch  assi-mblics.  Tlic 
English  vestfy  wa*  regularly  presided  orer  by 
th«  rector. 

[I  appear*  probable,  thcreforo,  that,  while 
the  New-Kngland  '  town  '  was  a  direct  descend- 
ant of  the  English  town,  its  assembly,  or  town- 
meeting,  was  not  derived  directly  from  the 
court-loet,  or  primitive  popular  assembly,  which 
bwl  l>ecoiue  feuthilized,  niid  brought  under  the 
authority  of  the  lonl  of  the  manor,  hut  f^om 
the  vestry,  — the  form  of  (Hibliu  assembly  which 
alone  posseMcd  vilnllly  and  a  certain  demo- 


cratic character  at  the  close  of  the  sixteenth 
century.  It  utay  bo  Inferred  tiota  Mr.  Gould's 
MaU3n>cnt,  tliat  the  New- York  tOWD-system  had 
the  same  origin  ;  but  for  iKtinc  rcssoii  its  assem- 
bly never  received  the  remarkable  devolop- 
iDcnt  of  thai  of  New  England,  and  the  town 
itself  was  re<)uced  to  comparaUvc  imugnllicance 
by  Uie  estabtishmcut  of  a  cotinly-s,i|-stom  of  a 
character  interme<liate  between  that  of  the 
south,  where  the  county  ia  the  principid  civil 
dlviaion,  and  that  of  New  England,  wlicrc  it 
Is  hanlly  more  titan  a  group  of  towns.'  The 
system  tlius  created,  tJie  relation  between  coun- 
ty and  town  established  in  New- York,  with 
Ihir  distinctive  t  own -ay  Mr  m  which  exists  in 
connection  with  it,  mar  fairly  be  colled  the 
American  system.  It  has  spread  In  the  west 
to  the  exclusion  of  the  New-JCnglaml  system  ; 
and,  as  is  shown  in  Mr.  Shan's  intcn-Ktlng  pn|)er 
(No,  3),  on  local  government  in  Illinois,  it  is 
drivitig  out  the  southern  system,  even  whiTe 
the  latter  had  tlie  aUrl.  It  stiould  be  noticed, 
at  the  same  time,  tliat  the  llliuois  town-meet- 
ing, dllfcring  IVom  that  of  mo»t  of  the  states 
of  the  north-wei>l,  is  shown  by  Mr.  Shaw  to 
liave  been  modelled  upon  tliat  of  New  Eng- 
land. 

llie  admirable  work  done  in  ttic  first  aeries 
of  thesi-  pa|>era  needs,  therefon?,  to  lie  supple- 
mented in  two  directions  In  particular.  First, 
the  Virginia  counlv-systcm,  that  which  appears 
to  hare  oontroUecl  local  iosLituUons  generally 
in  the  soutb-wcsl,  should  be  described.  Sec- 
ond, it  needs  to  be  shown  how  the  New-York 
county  and  town  system,  which  at  present 
exercises  a  controlling  influence  throughout 
UiG  north-west ,  and  is  succcss^illy  rivalling  the 
Virginia  system,  even  oa  its  own  ground,  came 
Into  exititence. 

There  remain  several  inleresting  subject*) 
discussed  In  tlieae  pa|»era.  Into  which  we  have 
not  space  to  enter.  It  will  be  only  neoecsary 
to  mention  Mr.  .lohtiston's  '  Genesis  of  a  New- 
England  HUle'  (No.  11],  In  which  the  town 
principle  i«  hIiowu  to  have  hail  a  peculiar  and 
remarkable  career  in  Coimeeiicut ;  Mr.  Bemis, 
upon  local  government  in  Michigan  and  Ihe 
north-west  (No.  ■'>)  ;  ami  I'rofesaor  Adams's 
illustrations  (already  mentioned)  of  land  com- 
munilies  lo  Uassaobusctls.  This  subject.  It 
may  be  stated,  has  been  examined  with  the  aid 
of  original  documents.  an<l  with  conHideridilc 
rttlness  of  detail,  by  Mr,  Melville  Egleston,  in 

<  [la  Rhnls  tilwiil  lb*  lowni  ban  awna  of  Uh  lonriiona 
wblru  mioiiH  lu»  id  MHHihnrtla,  and  <be  BuiHr  ar  the 
wDnir  bnemta  far  ItM  Iiii(kuuiii.  Far  binuc* :  In  UoHutia- 
*«»  the  touul)  layi  out  bl^bvaya  1  la  Rliada  lalaoil  IMa  la  Ow 
runcilon  of  ihr  io*n.  and  II  •omttliuaa  ha^ijiam  Ibat  nada  «D 
cppMlIr  (idf*  of  a  UBn-liD(  do  uni  onnntvi  —  Kn.] 
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n  immphli't  cnlttled  -The  laurl-sj-sU-tn  of  the 
Xtw- KngliiiKl  colciiiios.'  —  a  work  which  well 
Huppli'incnts  the  seriea  before  ua. 


TUB  EXPLORING    VOYAOIi  OF  TUB 
CHALIESGBR. 

{Thir<i  noHce.y 

Om  of  tho  most  itnpoi-Unl  of  all  the  ont- 
conies  of  tbt  expedition  is  undoubtedly  Alex- 
Mider  Agassiz'a  memoir  upon  the  Echlnoidea 
(vol.  iii..  321  p.,  45  pi.)  which  ocouplM  M\y 
two-thirda  of  one  of  ttie  mnasive  volumes  of 
ibe  report.  Mr.  Ajpissiz's  personal  ncr|iiuint- 
unce  with  till  kuowii  types  of  Kchinoidcn,  re- 
cent uid  fossil,  gives  him  nn  (iilvntilago  as  an 
authority  over  nil  his  contemporaries;  and, 
without  some  euch  special  training,  it  wonld 
have  been  n  matter  at  least  of  extreme  diffi- 
culty to  decipher  the  complex  relatloua  of  the 
mullittKle  of  singular  forms  iutenuediitte  be- 
tween the  faunas  of  ancient  and  modern  limes, 
which  have  been  brought  to  light  by  the  Chal- 
lenger expedition.  Tin,'  vahii.'  of  these  coltre- 
tions  may  best  be  shown  by  n  bit  of  ^Uttistics. 
When  the  niilhor's'  ttrvisionof  tlio  E^chini'  was 
publishing  (1S72-T4),  there  were  enumerated 
207  »pede«,  distributed  in  8il  genera,  including 
2  dee]>-sea  species  discoveivd  by  the  Porcu- 
pine, nnd  13  by  Coujit  Pouilal^s.  In  the  gen- 
•rtil  list  which  aceomjiaiiieM  Ihia  ri;[Kiit,  tliere 
arc  297  species  and  107  genera  ennmcruted, 
malciDg,  in  bU,  'i\i  npccies  and  'ih  genera  added 
to  the  former  li.tl,  in  Bjiitc  of  tho  reduction 
in  number  by  the  canccUiDg  of  nominal  spe- 
cies. lL\i\s  «bows  liiat  80  species  of  deep-sea 
ecbinoida  hare  been  diaoovered  since  those 
of  Mr.  I'ourtaii'B.  and  that  ftilly  one-third  of 
the  whole  number  of  known  apecies  of  Eehl- 
noidcn  have  been  discovered  *iHce  the  dajs  of 
deep-sea  dredgiugM,  It  would  nceni  absurd  to 
attempt,  in  a  review  &o  limited  n«  this,  oven  to 
call  atieiitiou  to  the  main  pi^inis  of  interest  in 
a  memoir  of  sm-h  extent  ns  this.  The  most 
itiatructive  chiiplera  for  l>iologista  in  general, 
however,  arc  those  u|>Dn  the  "character  of 
aystfiDiatic  affinity  of  allied  groups  of  Ecljlnoi- 
dea"  {p.  18),  u|>on  the  "  relationa  of  tlie  Ju- 
nmic!  Kchinoidea  to  the  echlnid  faunae  of  the 
pn-seot  day"  (p.  \'J),  upon  the  "  connection 
between  the  cretaeeoun  ikiid  recent  echinid 
rhunas"  (p.  2,'i),  and  upon  the  "  grot;;rap1iica1 
range  of  ibe  contincnlnl  ami  abyssal  spitcicJt" 
(p.  246) ;  in  which  latter,  especially,  is  pur- 
sued a  line  of  Uioiight  of  great  importance  to 
ell  those  who  arc  considering  the  problems  of 
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the  origin  of  marine  faunas.  Roelter'a  lilbo- 
graphio  dellueations  are  eapeclnlty  worthy  of 
admiration. 

Another  paper,  especially  aatisfactory  by 
reason  of  its  extent  and  com]>leU:ness,  is  Col. 
TI»eodorc  Lyman's  report  on  tlie  Ophiuroidea 
(vol.  v.,  347  p..  4K  pi,).  This  is  a  nionogrnph 
of  all  tho  known  species  (500  in  number),  and 
is  illustrated  by  about  750  beautiful  lithographic 
Bgtires,  drawn  by  L.Troui-elot.  Mr.  Lyman's 
introductory  remarks,  with  his  diatribes  against 
genealogical  tables  and  theories  of  phylogeny, 
will  delight  even  those  whom  he  intends  to 
criticise,  so  genial  and  keen  is  the  humor  with 
which  hia  views  are  Gxi>re.4scd ;  anil  there  b 
something  rcfi-eshing,  too,  in  the  curt,  sharp-cut 
jihrases  In  which  lii«  gi'ntrral  conctuaions  aiv 
formulatisl.  Exceedingly  intirresting,  too,  is 
the  ni.tnncr  in  which  the  writer  has  succeeded 
in  framing  his  diagnoses  of  species,  genera,  and 
families,  in  simple  words,  half  of  tbem  of  onq 
syllable,  and  Anglo-Saxon  in  origin  at  that. 
He  surely  boa  flilfllled  hia  intention  "not  to 
add  to  the  Jargon  in  which  i:o61ogii'  is  now 
smothering,"  — a  Jargon,  he  declarea.  "  such  as 
Moliire  would  scarcely  have  ventured  to  put  In 
the  mouth  of  the  medical  faculty  in  hia  Malade 
imiigiiiaire."  The  niiinliiT  of  new  >i]>eciea 
added  by  the  Challenger  was  170.  with  SI 
new  genera.  The  tables  of  distribution,  geo- 
graphical, bathyinetrical.  and  thermal,  with 
the  'brief  reflections  on  Uieir  indications.'  are 
suggestive  in  many  direclloos,  am)  we  regret 
that  tlie  reflectiona  mity  not  here  be  iiuoted  at 
length.  In  general  termn,  it  may  be  said  "  that 
a  very  large  proportion  of  the  specie*  lire 
exclusively  on  the  littoral  zone,  and  that 
therein  arc  iochide<I  species  hotii  of  cold  and 
of  hot  water,  though  the  number  of  the  lattor 
is  much  the  larger.  Then  there  is  a  large 
fauna  of  .'lO  sjit^cieB,  which  live  exclusively 
below  1 .000  fathoms,  and  which  have  to  endure 
a  degree  of  cold  near  to  fi«cz1ug,  an  enormous 
water- presaurc,  and  an  entire  absence  of  aun- 
Uglit.  Between  these  extiumes  tliere  are 
large  groups  whose  fnvoril*-,  or  even  ncoca- 
sary,  habitat  is  restricted  to  given  depths.'* 
Sixteen  genera  do  not  go  lower  tlian  SO 
fathoms;  and  they,  withoutexception,  inhabit 
warm  seas.  "  Tliis  proves  that  certain  groups 
demand  a  high  temperature,  and  cannot  accom- 
modate themselves  to  a  lower  one.  Ijbould 
any  of  them,  therefore,  be  found  foadi,  It 
would  bo  reasonalile  to  infer  that  the  hortton 
was  a  shallow  covered  by  warm  water.  Nine 
genera  have  not  yet  been  found  above  1,000 
fatlioms : "  their  occurrence,  therefore,  as  foa- 
bUs,  might  denote  a  geological  liottom  of  grcM 
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dcpUi.   aod   oor«rcd  bj'   oold  vktcr  of  very 
liGftvy  preitsure. 

TliL'  rcflcctloDS  cr  Ihc  niithor  upon  Ihc  tlii^r- 
mill  lulilcH  nre  to  Uic  i-irt-ct  thst  tlic  wttnii-irntcr 
■t>^cii;tt,  which  nrc  al«>  ol'  comparatively  gliiJ- 
low  water,  are  !>}'  fur  the  most  nuiDerous, — 
A  proportion  wbicb  suggeet«  ttiat  h^At,  light, 
line]  small  prrHsure  tend  to  produce  variety  in 
form  nod  structure.  "Yet,"  it  is  remarked. 
"tJiere  is  not  that  vast  difference  between  deep 
cold  s|>eoies  and  shalloiv  Tranu  ones  wfalcli 


3!o6k^;i«t,  but  that  science  has  bm-n  simplj 
tiis  divcraiotu  in  (ho  mi<l8t  o(  miiny  other  lirnc- 
ooRsuniing  occupations,  as  legislator,  fieb-cul- 
turist,  farmer,  and  politician. 

Two  pa|>era  more  will  complete  work  upon 
tbe  ediinoderiDB,  niMt.theae  are  b«Io{  prejiared 
by  Mr.  P.  H.  Carpenter  of  Eton  colh^. 
l^e  ComatLilidae  wcii-  his  nx>ni  tbe  start ;  and 
tbe  atathed  cririofd*,  which  were  n-sened  for 
hU  ]>cr9onst  «tiidy  l>y  Ibc  latA  dirxH-tor,  will  be 
completed  by  hiin,   and   rcjiorlod   upon  in  a 


ima  nuTivB  roimos*  or  rns  *uir,  tiii  )t>(4iiiaxii.wiinaT*,  tks  tooihs  i«),  una  tai  nmoiaa  (a,  am.),  at 
DimaanT  vTiaai  or  r^Tixo-otrr  rnoK  n»  onAixxKvaa- 


miglit  reasonably  be  looked  for,  on  the  tbeon,' 
that  so-called  natural  forces  are  alone  iwleiit 
to  effect  ehange." 

The  work  on  fottsll  speciea  is  simply  a  re- 
view of  th*-  presi^nt  siati!  of  knowledge,  which 
)8  admitted  to  l)e  vi-ry  u  una  lis  factory.  At  pres- 
ent it  caimot  he  said  that  a  siogb  fossil  j^nua 
ia  identical  with  tbe  living ;  but  there  i»  much 
nnstndied  material  in  museums.  The  index 
la  a  workmanlike  conclusion  to  a  most  schol- 
arly production ;  and  oar  transatlantic  fellow- 
workers,  who  insist  in  their  reviews  u|x)n 
calling  the  author  I'rofeesor  I-yman,  will  bo 
aorprued  to  Icnow  that  he  Is  not  a  professional 


paper  nnclcr  the  joint  authorship  of  Thomson 
and  Carpenter. 

Work  upon  the  Coelenturala  is  progri-ssing 
at  a  sati&fftctori'  rate.  The  Aleyonarian»i  are 
atill  UDt>iiblislied,  the  work  I>eing  in  the  bands 
of  I'TOf.  K.  Pereival  Wright. 

I*tofe»Hor  Albert  von  Kolliker  dispones  of  the 
Pi-nuutulido  in  an  essay  of  forlv-oue  pages 
(vol.  !..  *l  p.,  II.  pi.),  wllh  fil'  beautifiiUy 
cxceiilcd  lithographic  flgurea.  Tbe  expedition 
brought  home  S^s  s]>eclci«  of  19  genera,  of 
which  'i~  spedes  and  7  genera  were  new  to  ad- 
enoo.  The  author  formerly  believed  Ibe  great 
majority  of  tlie  I'cnnatulida  to  occur  at  depths 
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of  30  fhthoms  or  \eu ;  but  ttic  nuaiber  or  docp* 
sea  fonns  now  knon'n  is  D<^n^ty  vqnol  to  thnl 
of  the  Bhoro-s|)ccio»  of  ihallow-watcr  fornw. 
Tbe  deep-walor  fonns  appenr,  bowercr,  to  be 
alinoet  nbacDC  from  the  Allimtic.  tbc  IVKnlic, 
mid  the  south  polnr  scat;.  Tbc  simpler  forms 
oftlie  FenDiitutidx,  especially  those  wiib  sessile 
IwlypSf  iuUftbit  Uie  great  depths.  These,  of 
wbicli  liif  Protoptilidiie  and  llmbelliilidae  nr« 
tbe  mo»t  iiumcruus,  are  believed  to  be  the 
oldeat,  '  the  Insit  Tviuitiint^  uf  un  extinct  pii- 
mary  crcnliOD ; '  nnd  uf  th<'m  the  Challenger 
discoveroil  n  Ini^u  number  uf  spei-ie^,  nil.h  a 
wide  diHtribntion.  This  eoiidiisicin  of  [he 
author  is  of  espccinl  inleast,  ainci;  ihu  prea- 
ence  of  their  less  complex  rvprcsi'nUitivcs  in 
deep  water  has  been  shown  to  be  tbe  rule  in 
other  groups  of  invertebratfis  as  well. 

Tbe  report  upon  Ibe  Actiniaria.  bj-  Profes- 
Bor  Riehard  Herlwig  of  Konigsberg  (vol.  vi.. 
ISlJ  p.,  U  pi.  ).la  a  very  laborious  aud  exhaiis- 
tivi;  piece  of  work ;  sud  iho  fulueaa  of  the 
dc«cripli»n.4  of  aiifLtomical  iletails,  as  well  as 
the  elaboration  of  the  drawings,  arc  causes  of 
snrpnse,  whuii  one  r<tnii*mbers  that  xoiiIi)gista 
have  hitherto  iiwially  refusiil  to  work  with 
ehri\-e]Ied  rIcoUoUc  preiMrntions;  unl<-«8,  ui- 
deed,  drawings  ha\'«  been  made  rrom  the  li^'illg 
animalfl.  S'.l  epeei«a  were  examined,  of  which 
30  were  new.  The  reader  ahares  with  the 
Riithor  his  manifeat  diaappointmeut,  that  tbe 
Uwiy  of  thia  groii{>  auggesta  answers  to  so  feir 
of  t)ki>  <)ue3itans  which  uaturally  arise.  At  tbe 
same  lime,  we  uinnot  fail  to  recognize  the  im- 
portance of  the  author's  concluding  remarks, 
in  vhicb  he  demon Ktj'atcs  tliut  life  in  l!i(-  great 
depths  has  a  visible  inlbienct;  n|)uD  tlic  orgHiii- 
xatioii  of  tlio  Actiniae,  especially  in  the  form 
of  the  Icntaclcn,  and  shows  how  the  nntiiro  of 
the  food  of  the  deep-sea  forms  has  probabljr 
favored  the  transformation  of  the  long  tenta- 
cles of  the  ordinary  littoral  forms  into  lubes, 
oi'  even  simple  openings  In  tbe  oral  disk.  In 
the  diverse  nrrangeiuent  of  the  septa  in  dee[>- 
SOB  forms,  he  finds,  also,  an  Important  indica- 
tion :  nam<i1y,  lliat  the  dlversilv  Jn  the  structure 
of  the  Anlhozon  was  formerly  much  greater 
than  it  is  at  present,  and  that  the  remains  of 
tbis  dtTorsity  bav«  been  more  extenxirely  pro* 
served  in  the  depths  of  the  sea  than  in  the 
shallow  waters. 

Professor  (lertwig  makes  fVequcnt  allueions 
to  the  work  of  the  Amerienn  authorities  Verrill 
ai]d  (!onthoiiy ;  and  to  the  attainmeota  of  the 
former,  In  this  department  of  zoOIogj',  he  pays 
a  well-merited  compliment. 

t'rof.  Henry  N.  Moseley  of  Oxford  has 
priDli'd  his  report  ui>on  the  corals,  cliietiy  in 


the  group  Ilydrocorallifiae,  llelioi>oridne.  anil 
Madrcpuraria.  which  is  worked  out  with  tlltt 
author's  customary  skill  niitt  minuteness. 
Alany  vatuubU'  j)ji|>er8on  Ibcstructiiroof  eorats, 
based  upon  Challnngor  material,  have  al«»  been 
published  by  I'rofessor  Moseley  in  tbc  J'kilo- 
tophieal  tranmcCivna,  and  elsewhere. 

Professor  Ernst  Haeekel's  paper  on  the 
deep-sea  Medusae  (vol.  Iv..  2ftU  p..  82  pi.)  is, 
in  its  firnt  tialf,  devoted  to  an  elaborate  dls- 
cuasion  of  the  general  morphology  and  falstoN 
ogy  and  phylogeny  of  the  Medusae,  having 
special  reference  to  the  new  morphological 
facta  derived  from  his  study  of  this  collcolion. 
The  essentials  of  Ihia  paper  were  embtxiied 
by  the  author  in  his  •  System  der  Meduscn,' 
published  In  1H79 ;  ami  it  has  already  beau 
rovicwtid  in  Science,  vol,  i,  p.  195. 

IVofessor  Alinian  prints  the  first  instalment 
of  bis  memoir  on  the  llydroida,  wblcU  con- 
sists of  a  report  upon  the  Plumularidoe  (\-ol. 
rii.,  -W  p.,  Hi  pi.).  The  introductory  remark* 
upon  the  general  uorpholog)-  are  of  great  im* 
portance  as  briuging  Ur'  subject  u\>  to  tba 
present  standard  of  Information.  It  is  pleiisant 
to  note  the  appreciation  with  which  tbe  work 
of  Mr.  l-'ewkes  is  now  nml  again  referred  to. 
Out  of  the  .'II  species  referred  to,  2G  are  new, 
and  a  number  of  genera  are  for  the  first  time 
cbaracterixed.  i'lofessor  AUman  asserts, tliat, 
in  tropical  and  sDh-tropIoal  regions,  this  group 
has  its  maximum  In  multiplicity  of  forms,  in 
tbe  sixe  of  the  colonics,  and  in  indiindual  pro- 
flialon.  He  also  callat  atti'ntion  to  the  apparent 
existence  of  two  centres  nf  maximum  phimu- 
larian  development,  —  an  eastern  one,  in  tbe 
wana  Ncas  of  the  Dast-Indinn  archipelago; 
and  a  western  one,  in  the  waters  whlob  sur- 
round the  West-Indian  Islands,  and  hatbe 
the  eastern  shores  of  central  and  cqulnoctbd 
America. — centi-es  which  are  nearly  coinci- 
dent with  those  of  maximum  development  in 
the  Chiroptcra. 

Dr.  William  B.  Car|)enter"*  memoir  on  the 
genua  Orbitolites  (vol.  vii.,  i~  p.,  K  pi.)  con- 
taint*  a  rfnim4  of  lut  investigation  which  has 
bt-en  carried  on  by  tbis  veteran  in  deep-sea 
rejteiu-ch,  e:ttending  over  more  than  a  third  of 
a  ceDtur>'.  The  discussion  of  the  four  species 
under  examination  occupies  but  a  small  por- 
tion  of  the  paper,  which  really  deals  with  the 
entire  group  of  Foramlnifera,  and  condudea 
with  a  •  .Study  of  the  theory  of  descent.'  ia 
which  tlie  power  of  natural  selection  to  origi- 
nate any  varietal  forms  whatever  ia  distinctly 
dcn{«l. 

Tbc  n-porl  on  the  Calcan-a,  by  N.  I'oyacIT, 
of  the  University  of  Odessa  (vol.  viii.,  76  p,^ 
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9  pi.),  w  ill  tbo  mam  derot^d  to  deireloinng  a 
now  system  of  claMificsUou  Tor  the  group,  kiuI 
to  Iho  criticism  ot  Protviuor  llncckd's  moiio- 
grapb. '  Die  Icftlkscfawkitime.'  30«|>cci«s  w«ru 
brouglit  in  bv  ttie  Challenger,  2^  or  whid)  wore 
neir.  All  tbvse  are  elaborntcly  (lc»crihr>l. 
and  iUiisLrat«d  by  most  esquisilc  pl:>tc«,  cbicBy 
drawn  by  the  auUior.  Mr.  PolJaetT  exprossps 
tlw  boi>e,  "  that  Um^  sy^itenialic  arrau^^enienl  of 
UiV  group  Ciiiciirca,  licro  proposed,  will  sorvc 
a»  a  «iitlici«iitly  Hum  t>a.*iit  for  fUrttier  inveeti- 
galion*."  —  a  liopo  whidi  will  1«>  shared  by 
•U,  but  which  in  the  present  u»*etUed  stute  of 


opinion  among  specl^ete  la  tbia  department, 
and  In  vii^w  of  the  ■carcltr  of  matiTial  tot 
inVL-:]itigation,  Is  perhnpt  a  IriHe  {)femature. 

Otliur  [uipcn  npon  tbc  Protozoa  are  |)rora- 
ImiI.  btit  are  taoMljr  fkrdown  in  tlio  U«t.  Tbc 
IlcxactincUid  »pongea  arc  aMigned  to  Prof. 
F.  E.  Schulzc :  the  TAtractiofUidae,  to  Pro- 
foRwr  Sollcs :  tfacr  Monnctincllidao,  to  ]tlr.  S. 
U.  Kidley.  Mr.  II.  B.  Brady's  pa|wr  on  Uw 
Foraroinirern,  ami  I'rofessor  Uncckci's  on  tfae 
Radiolana,  will  probably  first  be  printed, 

G.  Bkown  Goodc. 
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RBCSST  PROGRESS  IS  PHYSICS.* 

Amui  referrinu  to  ohat  at  tint  appcMvd  a  niber 
uaittlnx  fiiMTtrocnt,  lh«  lioi'lins  of  a  mcetlo];  ot 
ih«  (AtiicUiion  oucslile  uf  (.irent  BHUlii,  and  to  the 
uiiiloiiliieJ  pl<N>Biiru  and  l>cii«li[  llie  DMiiiber*  woaM 
receive  ttom  tbcir  rliit  to  Canada,  Lord  Rayi#Igh 
fpokoof  tbaloM  th«Mtocladonbadmct  iiichedvath 
ot  Sir  W.  Siemraa,  nnd  Rave  a  brief  uccmint  of  Sl»> 
m«D>'i  sdCDtific  work.  He  csIM  allciilLoo  lo  Ili« 
fact  that  it  i*  now  if>nio  j-ean  Unco  lite  preiidentlal 
chair  iiad  boon  occupied  by  a  ptiyilclat,  and,  nhil« 
regreltlng  that  be  abould  be  call«d  on  lo  prMlde  wh«a 
Uta  aaioelatlon  met  In  a  country  of  ti  great  IniercM  to 
Um  nauralUU.  1i«  propotad  to  do  Uia  tHut  he  coiiM 
bj  elvlnf  a  «keich  of  ibe  pragma  In  lata  yaani  of 
pbj-ilcal  Kleiice. 

It  I*  onn  of  tbc  difflcolllci  of  lli«  losk,  Uial  tubjecti 
a*  dliUnct  ai  niecliBDtc*,  olvctricUr,  lieit,  opdvi,  and 
acowUcs,  to  lay  noibing  o(  aslronomr  and  nuvtcor- 
Ologf,  are  Included  under  phytic*.  Any  one  of  tfaiue 
n^  w«ll  occupy  the  urdone  Aitcnlion  of  a  luui  uf 
■elanee:  and  to  bi)  iboroiigbly  convcniuit  viUi  all 
of  tbcin  i»  more  than  can  Ixi  oiiMcted  ot  any  one 
Individual,  and  U  probably  liicum|iatibli.'  with  tlie 
derotloD  of  tnucb  time  and  energy  t»  ilie  attufll  ail- 
TMcemeiil  of  hnowlodge.  Another  difficulty  Incident 
lo  Ibe  U*k,  whii-b  niuat  Im  taccil  but  cannot  !>•  over- 
come, U  tliat  of  caiimaUng  riglitly  ibe  i-alue.  and 
even  the  corractneM,  of  recent  work.  It  ii  not 
alwaya  that  wbld  aoem*  at  flrat  the  moat  Important 
that  provea  In  the  eml  to  b«  fo.  Tb«  hiaum?  nt 
Kienee  tenn*  with  exomplea  of  dlKoverlcB  which 
aitrMMd  little  notice  nt  the  ilme,  but  afterwordi 
bare  taken  root  downward!,  and  borao  much  Irull 
QpwardB. 

One  of  the  moat  ttrlklnt:  advaucea  of  recent  yeaua 
U  la  tbc  produeiion  and  aiipllcaliun  of  oleclrlclty 
npun  a  lar^o  icale.    The  ilynamo-iuitcbliie  If,  Indeed, 

>  Addnu  lo  tb*  Drillili  Baiuciniioa  In  Uis  ■draiionHDl  ot 
•dtaw  *1  MuiinBl.  An(.  17,  l«M,  tir  ihr  iU(ln  Hod,  U)r<l  Ibty- 
idgb,  H-A,  D-CL.,  F.B.S.,  F.B.A.B.,  P.R.O-Ci,,  prahwer  of 
npaloaiiul  phfilm  In  th*  tTetrardly  at  Uunbrtdga,  praiMcnl 
«f  Ibt  MMdUlM. 


founded  upon  d1«covorie*  of  Faraday,  now  more  than 
half  a  century  old ;  but  It  boa  requlrod  tlic  prouacbNl 
labon  of  many  Invvnlon  to  brlnf  It  lo  It*  |iie*ent 
high  degree  o(  cfllciency.  Looking  back  al  lli«  mat- 
tor,  li  *««nu  (Uatige  that  progrtaa  ifaotild  have  been 
*o  ilow,  not  merely  In  details  of  doalEn.  the  aloboea- 
lion  of  wbfcb  muiii  alwaya  i«'iulr«  tbe  eaperlenee  of 
actual  work,  but  wiib  regard  lo  the  main  fealurea  o( 
the  trfvblnm.  It  would  almoat  occm  a*  If  ilic  dlfl- 
culty  lay  In  want  of  falih.  Look  b£«  It  wm  recog- 
ntaad  that  electriotty  derived  from  cliemlcaJ  action  la 
(on  a  laiia  acalo)  too  cxpenalve  a  lource  o(  mechani- 
cal power,  noiwilhKlanding  the  fact  that  (at  proved 
by  Jotile  In  1^116)  tbe  convcnton  of  electrical  Into 
mccban teal  work  can  be  effected  with  great  econoiiDy. 
From  Ihia  It  t*  an  evident  coniequence  that  ejecirl- 
clty  may  advinlasemuly  be  obtained  from  mediatil- 
cal  power:  and  mie  cannot  help  ihlaWiig,  tbat,  tf  Ibe 
fact  hod  been  borne  ilcadily  In  mind,  the  dardop- 
ment  of  (bo  dynamo  mlfbt  have  been  much  more 
rapiil.  But  dlRcoverle*  and  Inrenilon*  are  apt  to 
appear  obvious,  when  regarded  from  the  ttand-polnt 
ot  accoRipIUIied  fact;  and  be  drew  attention  to  the 
matter  only  to  point  the  moral  that  we  do  well  to 
push  the  attack  pervUiently  when  we  can  be  *uie 
beforehand  that  theobttacle*  lobeorercomeareMilj 
difficullicd  ot  contrivance,  and  tliat  we  are  not  ralnljr 
fighting  unaware*  again*!  a  law  ot  natnre. 

The  preeont  derelopmeiit  ot  dcctrldty  on  a  larfo 
aeale  depandi,  however,  almnti  a*  miicb  upon  the 
Incandeoeent  tamp  a*  u|>on  tbe  dynamo.  Tbe  me. 
ecu  of  the*e  lainpa  demaodi  a  verr  pertecl  vacuum, 
— not  more  than  about  onc-miUionth  of  the  normal 
ijuantlty  of  air  abould  remain,  —and  it  I*  Intereitioc 
to  recall,  that,  twenty  year*  *«to,  iiicli  vacua  w«re 
tare  even  in  the  laboratory  ol  Ilie  pbyaitiit.  It  b 
pretty  cafe  to  lay  that  Ibue  wonderful  risolta  would 
never  have  been  aocompUalMd  had  practical  appli- 
cation* alone  been  In  view.  Tlie  way  wa*  pfep«red 
by  on  army  of  acientific  men,  wliote  main  object 
wa*  the  adraooemont  of  knowledge,  and  who  could 
scarcely  have  Intoned  that  the  praceotea  whk-li  they 
elaborated  would  aooit  be  In  iiM  on  a  commercial 
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(caJe,  aif)  inirTu(«(l  lo  the  baniU  of  ofdloAr;  work- 
men. 

Tba  n)4ulri*ni«nu  of  ptwttco  nwct  In  tlic  matt 
Ua>Ii.hr  muuwr  upon  loUntSllc  el«clrtclly.  Jiisl  ik 
In  torina-dayaUteKifliiae  recelvud  k  iiimulus  from 
Um  kppllcMtlon  la  l«l«gn^ihy.  unilci  irlikh  cri-ry 
tUag  raUtliig  U  mouurcmont  on  n  *ina)l  *ca!n  m- 
quired  ku  Imporcwice  and  (level cpniviit  for  wtil<'li  wo 
mlglit  utln-TwisL'  linv«  liwl  lubjc  to  wait,  ao  now  ibe  re- 
(|i|[mnoi>U  of  eki^lric  |[);hliiigaiv  giving  rl««  luaiiew 
tlevalopmitnC  of  Ihi^  art  of  mcasurcniciit  upon  a  largo 
scale,  whicb  caJiuot  (all  to  prove  of  acientlflc  nn  wi^lt 
a*  praotlc^  important.  Mere  cliaiiRe  of  »(«!«  may 
not  at  lUat  apfwar  a  very  iinportAUt  matter,  but  It  li 
•urprlihiR  liun-  tsneb  tnodineatlon  il  untall*  in  the 

■Irumtiiila,  aiid  In  lh«  procnuoi  of  nwaiurvmnnt. 
'lualaace:  llie  ri.'alalaui:e-cull»  uti  wbtcb  I.Iie  cleo 

llclaii  rdloB,  in  dealing  willi  turrciits  whoae  miLxi- 
mum  U  a  tracllou  of  an  ampere,  (all  attoevtbur  whnn 
It  become*  a  quMtlon  of  liumlrc'lt,  not  to  aa;  iliou- 
■UMla,  of  amp^rea. 

Tbe  pniTcrful  currenU  which  mn  now  at  com- 
maiiil  criiiiLliiito  almoct  a  tiow  weapon  in  tbe  huidt 
of  the  pbjslein.  EfleclB  wblcit  In  old  Anyt  were 
rarr,  aad  difBcult  o(  obMrvation,  may  now  be  pro- 
duced at  will  on  tbc  most  consptcudtu  »calc.  Con- 
eidv.  for  a  moment,  Faraday'*  Rrcat  dUeovurj'  o(  Ui* 
'inaCBettullon  o(  liglit.'  wlilcli  Tjndall  likens  to 
tb«  VTflUalioni  aiuong  mountalna,  aa  blgb,  beautiful, 
and  alune.  It  la  Aven  imMlble  tbst  It  might  bav« 
(itudnil  oltogecber  the  ponetralton  of  Faraday,  had 
he  not  been  provided  with  a  apMtal  quality  of  very 
heavy  glaM.  At  Lbe  pri-aent  day  thcue  pCFecla  may 
Im  produced  upon  a  cealc  that  would  have  delighted 
their  (tlncovercr.  a  rolalion  of  the  plane  of  polarisa- 
tion timuigh  180°  hoing  iwrfeeily  feasible.  With  tlie 
aid  uf  luodeni  a|>pliaocca,  Kundl  and  Rontgcn  iu 
Goniiany.  and  n.  fiecqucrel  tn  France,  have  dciecried 
the  rutatlon  tn  Ka**a  and  vaport,  where,  on  account 
of  lia  Axtrenie  ■mallnMa,  It  had  jirevioualy  earapud 
notice. 

RefcrvDcc  wu  madi-  to  the  importance  the  queitlon 
of  ih«  RUMpictlc  tatumtlon  of  Iron  tra*  asaiimlng  In 
tlie  diicuatlon  t/t  the  problema  arlidng  la  connection 
with  the  dynnmo-maclilnei,  and  to  the  work  of  Bow- 
land  and  Stoletow  on  tlie  theory  of  the  behavior  of 
■oft  Iran  uniler  varying  magnetic  conditions. 

The  introduction  of  powerful  alternace-ourreut 
machlDea  by  Siemonii,  Uonlou,  Fcrrantl,  aiid  olber«, 
la  likely  also  to  have  a  aalutary  effect  iu  educating 
thoae  totalled  practical  eleelrlclana  whoie  Ideaa  do 
not  eatlly  rise  aliove  ohnu  and  volla.  It  ha*  lung 
been  known,  thai,  when  the  changee  are  eulBcieuLly 
rapid,  Uie  phenomena  are  govenii-d  much  more  by 
Induction,  or  eli^ctrb'  Inertia,  than  by  uicro  retial- 
anee.  On  thla  principle,  much  may  b«  explained  that 
would  olhcrwUe  aeem  paradoxical.  To  lake  a  com- 
parativt-ly  *lmpli!  OMe,  conceive  an  elcctro-iaagnet 
wound  wllh  iwn  contiguous  wires,  upon  which  act* 
a  given  rapidly  periodic  elaclromotlve  force.  U  one 
wire  only  lie  uaod,  a  certain  amount  of  beat  la  d«- 
reloprd  In  Uie  circuit.  Buppow,  now,  that  tbc  iccond 
wire  la  brought  Into  operation  in  parallel,  ~  a  pro- 


ceeding e<iuivale»I  to  doiibUng  the  aeetlon  of  tbe 
original  wire.  Ad  elpclrloian  accuatomed  only  to 
cnnalant  irurrenln  would  bn  luro  to  think  that  the 
hcatlnRH)S>.<ft  woulil  be  doubled  by  the  change,  aa 
much  beat  being  developed  In  «acli  <>ire  aepar«I«l]r 
aa  waa  at  Brat  In  the  ilnglc  wire;  but  auch  a  con- 
clusion would  be  entirely  crroncouK.  'Hie  lotal  cui^ 
rent,  bclnn  governed  prscilcally  by  the  seif-inducilon 
of  the  circuit,  would  not  be  auguientc^d  by  the  auMS- 
sion  of  l\\v  second  wire;  and  the  total  heating -ellcct, 
«o  tar  from  being  donbleil,  would.  In  virtue  of  tbe 
superior  condiictlvity.  tie  bnlved. 

During  ihe  la«t  few  yeura.  mucli  interest  has  been 
felt  in  the  reduction  to  an  abiolute  slnndard  o(  meoLa- 
uroment  of  eloctroniotlve  force,  current,  reaiitonce, 
etc. ;  and  to  IhlF  end  many  Inborlous  investigations 
have  been  uiideriakeu,  some  of  the  rMuti*  being 
cmbudied  in  tbe  reiotves  of  the  Confereuce  of  elec- 
tricijma  aucmblcd  at  I'arli. 

For  the  measurvmont  of  current  strength,  odvan- 
ia«o  may  be  taken  of  Faraday'*  law.  tliat  Ihe  quan- 
tity o[  metal  deoompoiud  in  an  ck-cirolytlc  cell  Is 
prupurlional  to  the  wholn  quantity  of  electricity  that 
poMci.  The  U'st  m«t;Ll  for  the  purpose  la  silver, 
deposited  from  a  solution  ot  tbe  nitrate  or  of  the 
ehlorale.  Tbe  results  recently  obtained  by  Profeeior 
Kohlraiiscb  and  by  Lord  Rayteigh  are  In  very  good 
agrcnmenl  ;  MiA  tlie  cnnciusion  that  one  ainpire, 
(lowing  for  one  hour,  decumpones  4.025  groins  of  sil- 
ver, can  hardly  be  in  error  by  more  than  a  tbouaaudtb 
part.  Tbii  number  being  known,  Ihe  sllvnT  voltonw- 
ter  iclvea  a  ready  and  very  aceurete  method  of  laeas- 
uring  currents  of  intendty,  varying  (rom  a  tenth  o( 
an  aropftrc  to  (our  or  live  aiupire<^ 

The  beautiful  and  mysterloiia  phenomena  attend- 
ing the  digcharge  uf  electricity  in  nearly  vacuooi 
spaces  havo  been  Investigated  and  In  aome  degree 
explained  by  Dc  la  Itno,  Crookes,  Schui-ter,  .Moullon, 
and  the  lamnnlcd  S|iottiswuode,aa  well  U  by  varloiu 
ablu  foreign  ei]>erimenten:  and  a  remarkable  obaer- 
vation  by  Ball  o(  Baltimore,  (rom  wbldi  II  appeared 
that  Ihc  flow  of  electricity  In  a  conduc ting-sheet  was 
disturbed  by  maguelic  force,  biia  been  tbe  subject  of 
ranch  diaouaalon. 

Without  doubt,  tbe  most  important  achievement  of 
the  oider  generation  ot  acltntiflc  men  has  been  tbe 
e>Iabil*hmcnt  and  application  of  the  great  laws  at 
lb orniOHlyn amies,  or,  as  it  is  often  catlod,  tbe  me- 
cbauical  theory  of  heal.  The  flrst  taw,  whlcb  auerte 
that  heat  and  mechanical  work  can  be  Iransfonnod 
one  Into  the  other  at  a  certain  fixed  rate,  la  now 
well  understood  by  ei-«ry  Biudcnl  o(  pbysice;  and 
the  number  expreaaing  the  meclianlcat  equivalent  of 
beat  resulting  from  the  exporlmoDls  of  Joule  ha* 
been  conllnnod  by  tlie  reaearcliea  of  others,  and  espe- 
cially of  Kowland.  But  tbe  Mcond  law,  which  practi- 
cally I*  oven  more  important  than  the  flnt.  Is  only 
now  beginning  to  tiwolvo  the  full  appreciation  due 
to  It.  One  reason  ot  this  may  be  found  in  a  not 
uiinaiutat  cuDfiulon  of  Ideas.  Wordi  do  not  alwnya 
lend  themselves  readily  to  the  demands  that  are  made 
upon  lliem  by  a  growing  iclenca;  and  lh«  almost  un- 
avoldabla  fua  ot  the  word  'eijulvaleni'  in  tiie  aiAl^. 
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mmt  of  tbe  flnt  Uw  U  parllf  rMpoiitlble  for  llw 
link  ullriiiloit  lliit  I*  f^Xrta  to  lb«  tecoml,  for 
tli«  secutid  Uw  B<i  ttx  contTwIicts  ih«  uiuftl  lUtcDimt 
of  the  flnt  «i  to  nucrt  that  equivalent*  ol  heui  nnil 
work  uc  not  of  equal  vklu*.  Wlille  wiwk  cnn  olirayt 
bo  convorted  inlo  heat.  >i<^ai  can  only  bo  oonverwl 
Into  work  MnAtr  ci^ruin  llniiialions.  Por  **en'  prac- 
tical pciriKisv.  ilie  vark  I*  wortli  the  most :  ami,  wliei 
w«ipi>i(ku(  rqiilvalnnU.  wfl  ih«  tho  won)  In  tlioumo 
•ort  of  ijiwIaI  wtiie  aa  that  in  u'hicli  I'heinlUa  spaak 
of  i>i|uivnlen[a  of  gold  and  Irun.  Tli«  Mcoiid  taw 
leachtfs  ui  tliat  tli«  real  taItic  of  heat,  a*  a  *»utco  of 
inecbuiical  po«r«r,  ilt^nila  upon  tli*  Iciitperalura 
of  tlio  body  In  uliicli  it  rtutiles:  the  lioiter  tbc  bod;r, 
ill  rvlatlon  to  Ita  Burrouaillng*,  tb«  tooru  •vailable 
tbe  beat. 

In  ontrr  to  M«  tho  relations  whicli  obtain  between 
ifao  Artt  and  ib«  Mcond  law  of  tbvrnio-dynaiiilcA.  it 
ia  only  necMMry  for  ui  to  glance  ai  tbe  llioory  of  the 
Meaiii-«ngiR(?.  Xot  many  years  ago,  calculallon*  ware 
plentiful,  licmannLiuilnK  tho  iuefiielMicyot  lliealeiun- 
cogfite,  on  tbe  basis  o(  a  coinpariaun  ul  ilie  work 
■ctoaliy  ii;oi  ont  of  the  engine  with  ib«  mvclianlcal 
equiTiliMiI  of  tbe  beat  auppUcd  to  tbc  boiler.  Such 
calciibtlonR  took  Inlo  acnmint  only  t)i«  llrtl  law  of 
Ibervio-dyiiainlM,  whldi  UealB  wiib  the  eqiilvaleiiu 
Of  heat  anil  work,  an<l  bad  rcry  lltUe  bearing  upon 
tbe  practical  quettion  of  cfllt'lency,  wlilch  rcqiilr«« 
va  to  hare  rcgarit,  niao,  to  tbe  Mcotid  law.  Aci'oril- 
Inic  to  ibat  law,  t>ii>  ItnctioTi  of  Ilie  tutnl  i-nergy  wblcb 
e\n  be  coiivarifil  lulu  work,  depend*  iijion  the  rela- 
Utc  umpRi'Ktilre*  of  (be  liullfrr  and  condenser;  aiid 
It  li  llMrvfon!  TUAiilfi'st.  ibii,  u  tbc  lemiwralnre  of 
Uie  boiler  cannot  bi;  railed  Indi-Anltcly,  It  U  Impoi- 
■Ihle  to  utilltc  all  the  oneray  wbldi,  ^-conlliis  Ui  tbe 
flnt  law  of  tbermo^ynaiulc!-.  Is  reiideut  In  tbc  coal. 
On  a  Mtuodcr  view  of  the  uatier.  tbc  dfickncy  of 
the  ateain-vngliie  U  fimnd  to  be  »o  hii;h  tbat  tlicro  l> 
no  great  margin  r«nialiilng  for  Iniproiwuont,  The 
bifhar  litliUl  lemjierature  poMible  iu  llie  gas-«iigtnu 
opens  out  mucb  wider  possibllUlea;  and  many  good 
Judges  look  forward  to  a  time  when  theiteani-eiigliio 
will  bare  to  gtra  way  to  its  j-ounji^r  rivul. 

To  retuni  to  the  theoretical  <|Uc«(lun,  we  may  say, 
with  Sir  W.  Thointon,  that,  Iboogb  energy  cannot 
to  deMroyod,  tl  eier  tend*  to  be  ilUtlimted,  or  to  pssa 
(loiB  iDora  avallabln  to  leas  available  fnnns.  No  one 
'  who  has  graiped  this  principle  can  tail  to  recogniio 
lis  immeiise  iinportanca  in  (lie  syitem  of  tbe  uni- 
TCrse.  Erery  change  —  ehcniieal,  thermal,  or  m*- 
Chaoleal  —  which  take*  plac«,  or  can  ink«  place.  In 
BMtor*,  iloes  so  at  tlie  cost  of  a  certain  auioiini  of 
available  energy.  The  foundations  laid  byTbonuon 
now  boar  an  edlAca  of  no  icenn  proportion*,  thanks 
,  to  the  labon  of  several  physicist*,  atnoni;  whom  must 
^lie  etpecbLlly  nieiilloned  Willant  Gibbs,  and  Ilelm- 
hotta.  Tbe  former  lias  claborBtril  a  theory  of  tbe 
eqitlllbrlnni  of  heTeroiceneoiit  snb»Ianc*«,  wide  In  iis 
principle*,  and,  we  cannot  doubt,  rar-rcncbiug  in  its 
toiue>iu«ncei.  In  a  serici  of  inulDrly  pnperr.  Holm- 
bolix  ba*  developed  the  conception  of  /rne  ciiersy, 
with  very  Important  application*  to  the  theory  of  Ilie 
Italvanic  cell.    Uc  points  out.  (hat  the  mere  tendency 


to  solution  bears.  In  Mne  caws,  no  sniali  proportlAB" 
to  the  adinltica  more  usually  reckoned  cbenical.  and 
Gontrlbulo*  larjtnly  to  the  total  plectroiuotivr  force. 
AIho.  In  Bngland,  I>r.  Atd«r  Wilgbi  ha*  pnbllihed 
tome  valuable  ex|>«riment«  relntln^  to  tbe  eubject. 

Fnyiii  tbe  further  itiidy  of  elocLruiyiln.  ne  may  ex* 
|wct  to  gain  improved  vion  aa  to  the  nature  of  (he 
clkoiMical  roactlons,  and  of  tho  force*  conceTDxl  IaJ 
briaglnR  them  about.    I^nl  Kaylelfib  did  not  eonsider| 
bimseir  qualified  to  apeak  mi  recent  progrcM  In  gei 
enl  cbcmiatry;  but  If  he  mlglit.  iritbout  pre*ttm|KJ 
'tlOB,  iwnlur*  a  word  of  rocooiinendatloD,  It  woNtdJ 
ha  In  favor  of  a  mote  minute  study  of  the  simple 
ehcinkal  phenonieiia. 

Under  the  bead  of  *cleiili6e  mechanlM^  It  Is  pttn- 
clpally  in  relation  to  liiild  motion  llut  adTaiH-en  may 
be  looked  for.    '11m  lini>urt«nt  and  blslily  prACiieai 
wwk  of  the  tnt*  Mr.  Pniiido  in  relaitun  to  the  pro- 
pulsk>n  of  sblpa  If,  doubilesj,  known  to  most.    Kec- 
ognMlnit  the  fallacy  of  views  widely  li«ld.  a*  to  tbe 
uatnre  of  the  rwiKanee  to  be  ovcreaine,  he  showed, 
that,  in  the  coae  of  falr^haped  bodies,  we  bare  toj 
deal  almost  enlJreJ;  with  reaiatonce  depvtident  tipoi 
skln-frtctlon :  and,  at  high  wfonAa,  upon  tbe  gBoe 
tlon  ot  siirfiicc'Wiieea,  by  wlilch  «n«rg]r  b  carried  off/ 
Although   I'roteMor  Stokes,  and   other  mathe«nall'| 
dans,  bad  previously  published  calculations  puintinf  f 
to  Ac  same  conclusion,  there  can  be  no  iloubt  lliat  - 
tbe  view  i^nerslly  entertained    was  very  dUIcrent, 
Ur.  Fronde's  experUneuts  have  set  tbe  quesUuii  at 
rest  In  a  manDor  satUfaciory  to  tliose  who  had  llttltl 
conlldunee  In  theoretical  provision.    Altliougli  ifa*j 
maguiluile  ot  skin-frlcilon  varice  with  the  amootl 
neaa  of  the  surface:,  we  bare  no  reasoa  to  think  that ' 
It  would  disappear  at  ■i.ay  degiva  of  smootfanMs  eon- 
slslent  with  an  nKiiiiaie  molecular  etnieturs.    That 
it  ii  connected  willi  fluid  viscosity  Is  evident  eiioii](ti, 
but  the  modu*  oprtfinili  1*  still  oluciuv. 

tiomo  Important  work  boaring  upoo  tlie  subject  ha« 
recently  been  publiibed  by  Prof.  O.  Reynolds,  who 
biu  inTusiItiiipii  the  daw  of  water  In  ubeaasdep-^nd- 
ent  upon  tbe  Telocity  of  motion,  and  upon  the  aiic  of 
the  l>om.  Tlie  iawsof  mmlon  In  capillary  tubes, dis- 
covered ex  peri  men  tail  J  by  Potseullle,  are  In  com- 
plele  harmony  wlOi  theory.  The  redsiince  varies  at 
the  velocity,  and  depends  In  a  direct  manner  upoB 
the  eonstaui  of  viwmlty.  Itiii,  when  we  come  la  tho 
larger  pipes  aud  higher  velocities  with  which  en- 
gjoeers  usually  have  i»  denl,  the  tlieorr  which  preaup- 
poiea  a  regularly  stratlflod  motion  erldendy  ceaaea 
to  be  t^ipllcnble,  and  Ibe  problem  becomea  es*oib> 
daily  identical  with  Uiat  of  skin-frlctloa  In  nIatlcB 
(o  shlp-propuUion.  Trofesior  Reynolds  baa  traced^ 
with  much  aoec<'aa  the  pauagc  (nmi  tile  one  etate  of 
things  to  tlie  other,  and  ba*  proved  11)0  appllcebilltj, 
uuder  these  cormptlcated  conditions,  of  tho  ^ne(«l 
laws  of  dynamical  slmllarlly,  aa  adapted  to  viscous 
fluids  by  Profesaor  Stokes. 

As  also  cloiely  eonneclod  wlib  (he  mechaiiim  of 
vjacous  fluid),  an  important  eerie*  of  exiierlmenia 
upon  the  friction  of  oiled  turtacvs.  iccontly  executed 
by  Mr.  Tower  for  ibi-  Inatliiiilan  of  morlunical  en- 
gineers, muat  not  be  overlooked.    When  tho  Inbrlcn- 
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lion  is  ail«(|uai<>.  tli«  trleiion  is  found  to  be  iM«rl; 
EndepeiiilniL  n(  llio  )nnd,  anil  niiicti  tmAlInr  thiui  It 
luunllf  »IIp[H1tl^l.  Kiviitj;  a  L'o«11idi!Ot  m  low  u  n 
lliOUaalulUi.  Wlieii  llic  Inycr  o(  oil  in  well  formed, 
111*  pr«Biur«  litfiwccii  ihe  lolid  9ur(4i»->  la  mtlljr 
lH>mtr  l>y  tbu  Hiild;  nriit  lliti  vork  lose  1*  (peDC  In 
thcariag.  ihrtt  i>.  In  riiLUiiig  one  siratutu  of  tlie  oil  to 
SUdo  uvi-r  niiu(Li-r. 

Tike  natiiri!  at  gAiPoiu  vi*oi«it)-,  as  du«  (o  (ba  dlf- 
fiulon  of  inoinuntnni.  Iia*  hcea  inada  cloar  b;  llie 
tliooratlcal  and  «x|)«rimBuiiil  i-L-^imrcIiM  of  MaxKoll. 
A  flat  di?h,  iiidvin);  in  ila  own  plane  between  two 
parallel  fluUil  surfaces,  without  conlact.  Is  iai|wil«(l  by 
[ii«  necuailiy  ul  tliearliiK  ibo  liilorvanlnE  layers  of 
giu:  nit'i  the  biiiile'TBOco  la  proportional  10  ihevaioclty 
of  (lie  luution  and  to  tlie  TJaeoUIy  of  llie  cu.  bo  that, 
under  tlniilar  clrciunstanecx,  Ibl*  effect  inny  Ix.-  laki-'u 
aa  a  tneaaure,  or  rattier  dcflnltion,  of  iIir  vlBcoaily. 
From  tho  djnamlcal  Uieory  o(  giuM,  tii  ihi!  itavaio))- 
in«Dt  of  whicb  lie  contributed  so  mucb.  Ma/well 
drew  tlie  ■lartllng  condualon  iliat  tlie  tiacosity  of 
a  ffu  uliould  be  indepeiidoni  of  11*  denalty;  Uiut 
wltbln  wide  litnlia  the  reaiitanoe  to  the  moving  disk 
*)ioii1d  be  KBrcely  dimtnlibed  by  piunping  out  Uie 
giu,  H>  as  to  form  a  pnitlal  Toeiiiim.  Experiment 
fully  ronflrnied  lhl»  llieorelical  nntlclpalion, — one 
of  tlie  most  rouiArkable  to  be  found  In  tlie  nliole  his- 
tory iif  tclvnce,  —  and  proved  tbat  tbe  twiiigiiif;  dl»k 
wa»  relnrileii  by  the  (pu  m  mucli  wbeii  Uic  bfimine- 
ler  stootl  at  half  an  Incb  ai  when  II  atacKl  nl  Iblrly 
Incbes.  Il  ivM  obvlotia,  of  coiir«e,  tlmt  liio  Law  muit 
have  a  limit;  that  at  a  oerliiti  point  of  exhauKtlon 
the  sns  muat  btgln  (O  tow  It*  power;  and  Lord  Ray- 
loigb  romembera  diacuatlut!  with  Makw^II.  toon  after 
Ibo  piiblicaliou  of  liia  experinieut*.  tlie  wtiereabonts 
of  tlie  point  at  which  the  f-aa  would  ceuu  lo  pruiluce 
It*  ordinary  rllect.  HI*  appamtun,  however,  was 
i|ulli^  nii4UiU'd  Uir  high  denrve*  of  oxhnuatloii ;  and 
U)«  failure  of  lbs  l.iw  was  first  obterved  by  Kundt 
and  Warburg,  at  pressures  below  one  milllinetiv  of 
BMrcury.  Sub*equoiiIly  th<  uattrr  boa  been  tliur- 
onglily  csninined  by  Cruokea,  who  exinulod  hU  oli- 
servatlons  to  Ifau  highest  dagroet  of  exb;iii4tSi>ri,  m 
m«*mred  by  llacLeod's  gauge.  Purhaps  tlie  most 
roinarhable  rvauica  ralato  to  bydrogcD.  Prom  tlie 
ntnidtplivric  prw*ur«  of  sevoii  hiiii<lrml  nii<l  sixly 
mllUmeirei.  down  to  about  half  a  iullllm«tTi!  of  mer- 
cury, the  vifcotlty  Is  si^iislbly  coiisianl.  Fniui  tills 
point  to  the  highest  vMiinm.  In  which  ku  ihan  a  mil- 
llouth  of  ibo  original  gu  remain*,  the  •'ORlhcl<-ut  of 
viscosity  drops  down  gradually  to  a  small  fraction 
ol  It*  original  value. 

Such  an  aobievcnifni  a*  the  prediction  of  Maxwell's 
law  of  viscosity  baa,  of  eunrse,  drawn  Increaaod  at' 
tenlion  to  the  djiiJiinical  theory  of  ^ane).  At  Ilia 
tam«  time,  the  Iheoij  prosuuif  serious  difflcullieo; 
and  wo  can  but  foel,  tbal,  while  the  electrical  and 
optica)  propertloa  of  gaaea  reumin  out  of  n^1utlo1l  to 
tlie  theot7.  no  llnal  Jud^-meni  is  iiossible. 

In  optics,  aitiniiion  bus  naiiirally  centred  upou  ihe 
■pacimm.  By  the  use  of  spocinl  photographic  meth- 
ods, Abiiey  htn  niappi'd  out  ihv  pecnllarltle*  of  the 
invisible  ray*  lying  beyond  the  red  with  such  auccesa 


tliat  our  knowledge  of  ihein  begins  to  bf  coiupontbla  ' 
with  thai  of  Ihoie  visilili>  to  ili«  «y«.  Eigiially  lin- 
poiUnt  work  bru  betn  done  by  Lani^ley,  uiiiii:  a 
reflned  invenlion  of  his  own.  Iu«ed  upon  the  princi- 
ple of  Siemens'!  pyrometer,  [niurcttiiig  rvsnits  have 
aUo  timn  obtained  by  Dmiiirrcl.  whots  method  Is 
founded  n|>on  a  cnrlau»  aeiEim  of  the  ultra-red  ntys 
in  etifeebling  the  D^it  emiued  by  phoaphorescent 
mibslance*.  One  of  iliu  most  stitrillDg  of  l^ngley't 
coiicliitlona  relnle*  to  llin  InlluencR  of  the  alinoi- 
pheiv  In  modifying  the  i|ua1lty  of  tolar  llshi.  By  tlia 
compariaoti  of  obserralluna  tun-le  thiuiigh  varying 
thlcknafscs  of  air,  he  ihuni  that  the  atmospheric 
absorption  tells  most  iiiHtn  tlic  light  of  high  refran- 
flblllty ;  so  Ibst,  lu  iin  eye  f'Unated  outside  tli«  atmov 
pbere,  the  sun  noiilU  present  a  decidedly  bluish  tint. 

Cornu  has  made  me  of  the  fact  that  the  refmngi- 
blllly  of  a.  ray  of  light  la  altered  by  a  motion  of  tlio 
luminous  body  to  or  ttoiu  Iho  observer  to  deteniiin* 
whether  a  llue  is  of  solar  or  nlmoBpLeric  origin.  For 
this  purpose  a  small  Image  of  the  lun  Is  thrown  upon 
tlio  silt  of  [lie  *|ici;troieoi'e,  and  canaed  to  rlbmta  two 
or  ibree  tlin«s  a  sei'uiid.  in  such  a  manner  that  tha 
light  entering  the  instrument  comes  alternately  from 
Uie  advancing  and  rctrenting  IJmbi.  As  the  *uu  i* 
Itself  in  rotation,  and  lhn»  the-  poaltlon  of  a  sntar 
^ectral  line  is  slightly  ditTvreiitai:ci)Td!ng  as  Ihe  light 
ooinea  from  the  iidvatioing  or  from  Ihe  rclrealing 
limb,  n  tine  due  to  absorption  within  the  sun  np- 
|i«iars  to  Irenibl.'.  !is  llio  r>'*n!t  of  slight  altpmaiely 
oppoailc  d  lap  tact' men  Is.  But,  if  the  seat  of  tbc  ab- 
■orjilloii  be  In  the  atmoiphure,  it  Is  a  matter  of 
Indlflerence  from  what  part  of  ilic  lun  ihe  liglit 
originally  proceeds:  And  the  lino  maintains  it*  posi- 
tion In  spite  of  the  otctiUtiou  of  the  linage  upon  the 
silt  of  the  ■pcctro*cop& 

Th*  Instrumental  weapon  nf  investigation,  the 
apeclrosi:upe  itself,  has  iiiadn  Important  advance*. 
The  tuiigniJicent  gmlinus  of  Rowlnn<l  are  a  new  i>ow*r 
)n  the  hand*  of  the  spcctroieopliis.  and,  as  iriunipbs 
of  meclianical  art,  seem  to  bo  little  aliorl  of  pcifec- 
tion. 

The  great  oplical  constiuil,  the  veloelly  of  ilgbl, 
liM  been  the  subject  of  tliree  dlailnct  Invesilgalion* 
by  Coruu,  Micheison.  and  Forbes.  As  may  be  sup- 
posed, the  matter  Is  of  no  ordinary  dlfllcuUy,  and  it 
I*  Ihercfon:  not  *urpri!ilng  Ibat  the  agrcoiuctit  should 
b«  less  decideit  than  could  be  wished.  ITram  Iheir 
obaervBllona.  wliich  w«re  made  by  a  modification  of 
FImiiu'b  luctliod  of  the  toothed  who«l.  Young  and 
FoibN  draw  the  conclualoti  thai  ibe  velocity  of  light 
In  eocuo  rarle*  from  color  to  color,  to  such  an  exWnl 
thnt  the  velocity  of  bliw  light  is  nearly  two  per  cent 
greater  than  that  of  red  light.  Such  a  Tarlatlon  Is 
quite  opposrd  to  exUilnn:  thaorelleal  noiiuns,  and 
could  only  bo  accepted  on  lbs  siranfesi  erideiiM, 
llr.  Michelaon,  whni,e  method  (that  of  Poueault)  f* 
well  suilnl  to  briiijt  '"'"  prominence  a  variation  of 
velocity  with  wnve-lenuth,  has  recenily  rvpeatod  hi* 
experiuieuta  with  spcciiil  reference  to  the  jioint  iu 
question,  and  has  arrived  at  the  conclusion  that  no 
variallon  exists,  coinjiarable  with  lliai  auerlcd  by 
Voiiog  and  Forbes.    The  actual  velocity  dlllcn  lllUo 
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irom  tfau  [oand  fivm  lilt  flnt  terlN  ot  MpniRMiBU, 
ud  mny  Iw  Ukvn  to  be  SD9,6D0  Ut«n«trat  p«r 
MeoBil. 

It  is  rein*rk»bl«howmBiiyof  thv  plartbbig*  of  our 
ehtUJio'Hl  iftTa  rl»e  lo  <]ub*1Ii>iu  ot  the  ilcvpen  mImi- 
Uflc  iitii-rMU  III  *p[t« of  tbeodmlnble InrcKj^tlotu 
of  Ptjiiviiu,  it  ttili  retUAlni  ■  mjraterr  wUy  foapy 
iriii-r  slmidi  ftlmost  alnno  jmoiig  ntild*  u  n  mntorlal 
(or  Lublilu.  Tho  LeaiitFfui  i1vv«lopmi!iil  of  color  wm 
long  nxo  MCtiliucI  lo  thi>  liilerftrpncc  ut  lijclil,  «Ji*il 
Into  play  by  tbe  t;nutuAl  thioning  of  Uie  GIid.  Some 
ot  llie  pbenoin«nA  an,  hnii«vcr.  •o  ciirlou*  a*  to 
btVK  lcil  eic«ll«iit  obfurvcn  llbo  Itrvw»i«r  to  Tsjoct 
Ui*  iliaor?  or  ibiTi  plaiw,  anil  lo  iutiini«  ibe  tecn- 
Uon  o(  Ysriuus  liiii<li  of  coloring- mAllrr. 

Wbirit  ilie  IbiokncK  of  ■  AIiii  full*  b<-low  ■  itnall 
tncUon  o(  Ibn  InnGttt  <''  n  wxvi.'  ii(  lli;lil,  th»  color 
dluppcKra,  iDil  la  r«plac«>l  by  nn  iiiieiiu!  blukiics*. 
VtoUmon  Belooli]  and  Itiiclur  have  roccntlT  made 
Um  Kniarkablc  obacrvatloD,  ihM  ill*  wtiola  of  tho 
biftek  r«gloi>,  *onn  *fi*r  iU  (ivination,  ii  of  untform 
tUcknsaa,  ih«  paata^-e  froin  the  block  to  the  oolortd 
poniona  being  excMdliigly  abrupt.  By  two  lnda> 
pendent  iDOlhodi,  lh«y  hnve  dolnmilncd  tbe  tlilclni«4i 
of  t]i«  black  Uliii  to  lie  ItetwMtti  wveii  nml  four- 
tMH  mllliootbs  of  a  mfllimfrlrv;  »o  Itaal  Uie  tliln- 
tiaat  lllia«  rarrcipond  lo  about  on«-MT«ntleth  of 
m  wav«-l«iigtti  of  liglit.  Tbn  Iroportaac*  of  these 
rainlts  lu  regard  lo  molecular  theory  ia  l«o  obrious  lo 
bn  tn>lal4>il  upon. 

Id  tliiwreiinl  aooiullca,  prcif[T«M  liax  been  it«adlly 
nuUntilnci),  anil  mKoy  plicnoiueua  wbicb  were  ob- 
•cunt  twenty  or  thirty  years  ago,  have  lince  received 
iul«qiisu  eiplanalioii.  If  some  Imporuiil  practical 
quenloua  remain  nniolvod,  one  Tva»nn  i»  thai  Uicy 
bare  not  yet  been  d«nitlEely  stated.  Abumt  ercry 
Ifalng  In  ocmnecUoii  witli  the  urdlnary  lue  of  our 
Mtiaet  protenta  pecallar  d)ffleultle«  to  Mlontlflc  in- 
VMllcation.  Some  klml*  of  Information  wilb  rcR»nl 
h>llielr*arrouiidIngiareo(  aiicb  paramount  impor- 
Uuico  to  tncGCMive  genetstloua  of  llviog  beings,  that 
tliey  have  learned  to  interprcc  Inillcntlom.  which, 
from  a  physical  point  ot  view,  are  o(  llic  HieiideKit 
obaractor.  V.i«iy  day  wp  nre  In  Ihu  bablt  uf  rtcognli- 
Ing.  williouE  tutith  difflcully.  ibc  ((iinrler  from  which 
awunil  p^>ce«<ls:  but  by  what  Mpjn  wo  attain  tbnt 
end  bos  not  yet  bcrn  >nilsfiict<'>rily  *xpl«ln«l.  ll  bna 
beei)  proved,  thai,  ulii^u  prviicr  precniilions  are  taken, 
wt  ate  unable  V>  <li»tliiguiali  wliethcr  b  puiu  loni!  (a* 
ffom  a  Tlbratliii;  tuning-fork  lidd  over  a  (iiitnblo 
monator]  comes  tr>  ui  from  In  front,  or  from  behind. 
Tbli  It  what  luiftht  have  been  expected  from  aa  a 
prtcri  point  of  view;  but  wbat  would  not  luve  b«eo 
•xpeoted  It,  that  with  almost  any  other  Kort  of  Mund, 
from  »  clap  of  ilir  hands  lo  the  elurMt  vowel-aoond, 
the dltcrhulnalloii  1«  not  only  pottlble,  but  eaty  and 
InttlncUve.  In  iliese  uaan  it  does  not  appear  how 
the  poHetaloii  of  two  cars  helps  ut.  iboiish  titer*  It 
tome  eridenee  that  It  doc«;  and,  oven  when  eound* 
come  to  tu  from  tbe  richt  or  left,  tlie  explanation  of 
th«  ready  ditcrlniliiatlon  wliUh  is  then  poirible  with 
pore  tonw  b  not  so  rosy  as  mlj-bt  ni  Qrti  appear. 
Weibould  be  inclined  to  think  that  iha  tound  wm 


heard  muoh  mora  tooilly  with  the  ear  Ibat  It  tiuned 
towards  than  with  Ibe •wibni  It  lumcd  from  ii.  and 
that  in  Ibts  way  tbe  direction  waa  recognUctl.  Rut, 
If  w«  try  the  cxperlnieni,  we  llnO,  tlui,  ut  iny  rate 
with  note*  near  die  middle  of  tb«  musical  sonle,  the 
dtflereoee  of  londneM  la  by  uo  meant  so  very  great. 
Tbe  wave-leneiht  uf  ntch  note*  are  Ions  enough,  in 
rclollnn  to  thedimciislotKof  the  beail.  to  forbid  (he 
formation  of  any  thing  Itko  atounrl-thMlow,  in  which 
the  averted  ear  mij-bt  be  alieliereil. 

In  foocludlng  this  imperfect  aurvey  ot  recent  prog- 
ress in  physics,  l^rd  Rayleigli  said  rinplmttcAlIy 
lliat  iiiiich  of  Rrrat  Importance  had  been  pasted  over 
alios>-ih#r.  He  should  bav*  liked  to  speak  ol  thuM 
far-reach  111):  speculaliont,  etpoclally  attocltlrd  nlih 
Ilie  name  of  Maxwelt,  in  which  lt(:ht  it  regiknlRd  at  a 
disturbiinec  In  an  eloctro-magnellc  tnoilinm.  Itideoil, 
at  one  time,  he  had  thouflht  of  laklug  ibe  scii^ntillc 
work  of  UiLxnell  at  tlte  principal  tlirme  «E  his 
address.  Uut.  like  moat  men  of  cenliit.  Maxwell 
di>llj(hteil  in  quit*tloiit  too  obteura  and  dlfflenlt  for 
hasty  treatment;  and  ihui,  niurli  o(  hit  work  could 
hardly  be  eoneldered  upun  such  an  occsitiun  as  (be 
preaent  Mnxwill't  mrlcavor  was  alwa.vt  lo  keep 
tlie  facls  111  i\w  fiiregroiiml ;  and  to  his  influence,  in 
coujunciioii  witli  that  of  Thoioton  and  llolmbolii,  b 
largely  due  that  elliulnallon  of  onneceMM-y  bypothv- 
■la  which  ia  one  of  the  dlitlnguishlue  cbaracterlatlca 
of  the  ioience  ot  the  prtoenl  day. 

In  ipeaking  unfavorably  of  iiiperlluoui  hypoUicala, 
Lord  Rayluigh  did  not  with  to  be  mittindentood. 
ScieiiM  in  iiothlng  without  Kenen^lmtlons.  D#- 
Lacheil  and  ill-asaurled  facia  are  only  raw  mulFrinl, 
and.  In  tbe  absence  of  a  tbeorellcal  lolvenl,  have  but 
lliile  nutritive  value.  At  tho  present  time,  and  In 
tome  ilei'aflioents.  the  accnmulallon  of  nialerfal  It 
so  rapid  Uiat  there  is  danger  of  Indl^tlOD.  By  a 
Action  ai  rrmnrkablo  as  any  lo  be  found  in  law,  what 
ha*  once  bci-n  published,  oven  though  it  be  In  the 
Russian  languaiie.  h  usually  apoketi  of  as  '  known;' 
and  U  U  often  [orgouen  ibal  the  rcdbCOTery  In  tlie 
library  may  be  a  more  difliciilt  and  ancertaiii  prueeaa 
tluii  tbe  BrsI  dltcoverr  in  the  laboratory.  Ia  thla 
matter,  we  are  greatly  dejientleDI  iiiwin  annual  rcporta 
and  abnracis,  issued  principally  In  Geniiany,  with, 
out  u'bich  the  search  for  the  dlBCOmtles  of  a  little- 
known  author  would  be  well-nigh  hopeless.  Mudi 
useful  work  bat  been  Aiat  in  this  direction  in  con- 
nection with  our  nasocintioti.  Sacb  orillcal  rrporu 
at  iliose  upon  bydro-dyiiumlcs.  upon  tide*,  and  ui>on 
apWtroaeopy,  guide  Ibe  Investigator  Us  llie  potata 
nmt  K'lUiritig  atlenlion.  and.  In  dlscustlng  put 
aeUevemenU.cantributvinno  small  degree  to  fuinro 
progreat.  But,  though  good  work  baa  been  done, 
foucb  yet  remains  to  do. 

lu  ctlimaiing  the  prveent  poillloii  and  preepecta 
of  experiroeulal  icieucc.  there  b  good  ground  far, 
eneonragnmenL  Tlie  multiplication  of  laboratorfefJ 
gtvea  lo  Ibe  younger  Renerallon  opportunliiet  luch 
a*  have  never  existed  before,  and  whldi  exclle  the 
envy  of  thoee  who  have  biul  lo  leum  In  middle  life 
much  llial  now  fonns  part  ot  an  uutlergraduata 
course.    At  to  the  maiinsomDnt  ot  >uch  institutlOB). 
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there  li  rtioin  [or  a  hmklthy  iliffcrvnca  of  opinion. 
For  many  kimU  of  orl{;iiia1  work,  capecinltj*  In  con- 
iiiH'tlon  wtih  ncenratc  lacuuremciit,  there  la  n«>t  at 
cspanitlTenppamLiii;  and  li  In  ottrti  iHfflcuU  u>  per* 
•uadv  a  «iuilent  to  iln  lils  best  with  Iniiwrfret  nppli- 
aiicei,  when  he  know^  that  ti<r  oilior  meant  a  lifttflr 
Tviuli  could  be  attaln«<l  wliIi  gnaler  facUItir.  Navpr- 
Ihole**,  It  nsamt  Important  to  discourage  loo  great 
reliance  upon  thi'  tnitrutixnt-niakcr.  Miieli  of  the 
b«ai  or4e>°*l  ^">f*^  h**  '>Mn  <Ioiii<  wiiti  the  hnni«U(«t 
appliances;  luid  the  endeavor  to  luni  lo  ilia  bMi 
■cciiunt  thv  innanii  that  may  tw  nl  hand  derdopa 
Injniiiiity  and  r««oiiTcc  mure  than  the  iiinsc  elahomt« 


detdrmiuaiion*  wltli  nisdy-niadc  laitrtuiWDta.   TliVTS 
la  danger,  otberwt«e,  lUat  ibo  expvrlini-ntal  eduoailoaJ 
of  a  plodding  itudeat  tlioiilil  he  loo  nicchonloal  aod'^ 
artificial,  lO  tliat  he  l»  puMlwl  by  ttnall  cliaiigci  at 
apparatus,  much  a*  many  schooUboj-t  are  pnulml  hy 
a  uanapoiitioii  of  Ihc  Icttera  In  a  diagram  ot  EucliiLj 

In  elodng.  Lord  Rajlelgh  tonclied  on  ibn  '  Gr«e" 
qneallon,'  or  'Graek  and  Latin  quMtlim,'  and  tr' 
t«  MM  the  tear*  of  the  good  u>uU  wbu  tear  aonie  ( 
to  awake  and  fiud  theSr  tonlK  arc  no  lonfKi' lb(-ir>iwn, 
but  lia»o  been  lUiide  away  with  by  »otiic  tcluntille 
Inveatlgaior. 
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OOVBBKUENT    0ROANIZATION8. 

(Work  proposed  (or  th*  eiiwiing  fiscal  year.] 

TitK  plans  tor  wot-k  to  bn  done  during  the  y«ar 
«uding  June  •^ii.  1H>Q.  hnvo  l>»en  matured  a*  tollowa, 
aubject  U)  t)i»  oxlKfnvii!*  of  theaerrlco: — 

yorih  AHantie  dlitricl.  To pog rapby.  — The 
work  ilone  during  the  pmi  year,  iu  this  dialilal,  by 
the  authority  of  Iho  nocrotary  of  the  intorlor,  will  be 
continued  nudar  the  gsiu)t«l  direction  of  Mr.  Uenry 
Gannett.  Kecogaliing  tlie  ralue  of  the  work  in  prog- 
rest  in  Ma«Mchuietta.  the  gnvernor  rMommandad 
and  the  Icgialnturo  apprvprlalad  a  luni  of  forty  tliou- 
aanddollan,  to  b«  pxpsnded  dnrlni  llirnn  ynnr*  — ten 
tbonaand  Uic  first  year,  aiid  fittMn  thousand  <tur)ng 
two  tucceeillitg  yean  —  for  topograph li;  work,  to  bo 
douL-  iintlcr  tliB  general  illmctlon  of  a  coramlsMon  np- 
polnteii  lo  co-operate  with  the  geological  auri-ey.  Tbii 
comnilulnii  cntiklF^la  ot  IIou.  F.  A.  Walker,  pntaldsnt 
or  th<;  iTistimifl  of  technology.  Prof.  N.  S.  Stialer  of 
Uarranl  coll«^,  and  AMiitant  H.  1..  Whiting  of  the 
coa.it-»nniiy.  Four  parties  will  hu  pnl  In  thi-  liclil,  In 
rhari;c  nf  Measn.  II.  F.  Walling,  Anton  Karl,  J.  1). 
iloffuiati.  and  S.  H,  Itodflih  roippctlvuly.  asMxIed  hy 
Mr.  W.  U.  Xewman  anil  i>thor«,  'I'ln-  lopogrnphic 
work  by  tli«  alate  of  Nen-  Jcr^y  having  cvaxnd,  and 
the  tnaterlal  having  Iweu  iranilurred  to  the  geological 
Bumajr  without  etpenic  to  ihe  Unlt«d  StAtea.  It  Is 
proposed  thai  tlm  topographical  work  bo  taken  np  bj 
Ur.  C.  C.  Termeule.  aided  by  competent  aaatstaota, 
nnder  the  general  su peri n lend eiice  of  Prof.  George 
U.  Cook,  state  geologist,  who  gives  his  services  gn- 
tuitously  tor  that  puriwiO. 

General  goology. — Geneml  gvoloslcal  work 
will  bo  carried  on  In  Now  Englaud  under  tbo  direc- 
tion of  Prof.  n.  Piimpclly. 

South  AtlanlU  HitHel.  Topography.  — Tlie 
work  begun  in  1BS3  will  be  continued  under  the  gen- 
eral direction  of  Mr.  Gilbert  Thompson.  Sis  topo- 
graphical panlcji  will  nntnr  tli^  flnhl  under  UCMr«.  C. 
M.  Tf'ntn*,  Morris  Bleu.  F.  M.  Pearson,  W.  A. Slium- 
way.  and  ou«  other:  Iheru  will  be  aim  two  trUngula- 


lion  partie«,  on?  nndM  S.  S,  Gannetl,  wlUi  gcnend 
aaslstatils  Measr*.  Wiison.  Blair,  MeKinney.  Oyst*r, 
Tlikckcd.  JInyes,  Wakellekl,  N'lblack,  Michlcr,  and 
IIarrl*oii.  The  area  It  Is  proposed  lo  survey  Includes 
Uiat  portion  ot  the  Appaladilnn  region  comptlsod  In 
eoalerii  Kentucky,  *oiith-weaiiTn  Viigluta.  west«ni 
Xorlh  Cnroliiia.  eusieni  Tennessee,  norih-wesutni 
South  Cnroliua  and  Georgia.  ,ind  northrm  Atabiima. 

General  soology.  —  This  part  ot  the  work  In 
this  distriL-t  will  W  in  charge  ut  Mr.  G.  K.  Gilbert, 
assisted  by  Hcun.  I.  C.  Riiuoll,  Ira  Sayles.  II.  K. 
Gclgcr,  J.  C.  miite,  and  W.  D,  Johnson.  ThL-  work 
be^ua  In  Uie  District  of  Columbia  will  be  «iiii|>endad 
during  the  absi.>iic«  ot  partlita  In  the  flelJ,  but  the 
geology  will  be  extended  by  Mr.  McGee  tlirough  partfl 
of  Virginia  and  Morj-land. 

iitmthem  tfnwljrn'/ipi  ind  Rtcky  Jfountuln  lUatrict. 
Topography.— Exi;«ptlng  In  Ycllowslone  Na- 
tional Park,  the  gvneral  directlmi  of  work  In  tliit  dis- 
trict will  he  taken  by  A.  O.  Thominon.  In  Arizona 
two  parlies,  under  II.  M.  Wilson  and  A.  P.  IlMvls, 
will  be  asslsioil  by  Mnisn,  Holraan,  Wallace.  Unher, 
and  Clinpmaii,  In  Tusai.  Mr.  K.  M.  Douglas  will 
dimpt  the  work,  as  will  Mr.  R.  U.  Oomlo.  with  Messrs. 
Hawkins  and  llaicllif  osilsling,  in  parts  of  Kansas, 
Missouri,  and  Arkanso".  Sinic  astronomical  work  in 
Ibis  distrk-t  will  be  executed  by  Mr.  Robert  S.  Wood- 
wnnl,  osilsted  by  Bnshrod  Wuhlngion.  In  the  Vel- 
lowstone  National  Park,  Mr.  J.  II.  lienMiawe  will 
remain  in  charge  ot  llie  work,  assisted  by  Enaigni 
Chace  and  Gamtt  and  Mr.  &.  A.  Aplln. 

GoologT.^Araold  Ilaguv.  aMihled  by  iietuw. 
Iddlngs,  W«e<],  Wright,  and  Davis,  will  carry  on  the 
^eologlcni  survey  ot  the  Y<!llow»lonc  Park. 

HoTthern  MltrlttlfpS  and  ftockj/  Monnt'iia  'IMrieU 
GaologT.— Tbe  survey  of  the  Ela«lal  formation* 
In  this  district  will  bo  cantlnn<H]  under  Prof.  T.  C. 
Chuniherlln,  atilaHd  by  Mitssn.  Satlshury  and  Todd. 
General  geolt^oal  work  in  Michigan.  Wisconsin,  and 
Minnesota,  will  be  continual,  as  heretofore.  uuiUr  the 
direction  of  Mr.  B.  D.  Irving,  assisted  by  U<Mn. 
Cbauvenel,  Datilells,  C.  W.  Hall,  Vanhlse.  and  Mer- 
rlam.  Dr.  P.  V.  Qayilen  will  pe-coter  upon  hl«  lnvi»- 
tliritlonsof  the  geology  ot  the  Cpper  Mi*»uuri.ass1sMd 
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b;  Dr.  A.  C.  P«kl«.  Tho  oxtlnct  ralouioe*  of  the 
HocliT  M<nitil4iii  ami  Cascads  miikh  will  form  tbo 
tubjnrl  ttt  coniiuuw!  •tudf  bj  Ci^L  f.  E.  Diilloti. 
U.S.A.,  Milited  by  Meian.  Dlller  uid  Van  Iloewn. 

Economic  geotogf. — Tbe  cannniuloncr  or 
Indian  allatn  liavlng  rai^uMteJ,  anil  tlie  wcraut^  of 
Ibt  Interior  having  iliTecicU  It,  an  cxamloatlon  ol  tbo 
I'Mal-Undi  of  the  Great  Sioux  rewrrKtlon  In  Dakota 
will  b«  ttua*  by  Mr.  Balla?  Willis  and  aMistanu.  In 
Colorado,  Mpeclatl;  In  the  Kokonio,  Silver  CIIS.  anil 
Denver  lUitrlCIa.  work  will  be  i;oiitluii«>l  lij'  Mr.  S.  t. 
EnuBona,  aulsted  by  Mpmri.  Crusi.  Dun,  Bakliia, 
BUtabnnd,  Bndgera,  and  Sehontnrbcr. 

DMriel  •</  Iht  Pacifle-  Toponraphy.  — Tlii* 
work,  whlcb  bus  ticeu  la  (jrogruM  for  two  y«a.n,  will 
be  In  cbnrge  of  Mark  B.  Kerr,  na*iiited  by  Meisra. 
lUclnMkor  «nil  Abarn.  The  topographical  and  geo- 
logical aurrey,  carried  oit  iiiiiler  the  auipice*  a(  tbe 
Northern  Pacific  railway  Eti  Montana  and  Wubias- 
ton  Territory  by  Pro*.  R.  Pumpelly,  bavinir  bwu  dl«- 
GOntlnuad,  the  lnap«,  llr.til-nolcii,  amt  matcrlat  have,  at 
btt  iiiilance,  been  turned  over  to  ilie  U.  S.  gooloKlcal 
tiirvey.  Tbcae  explorailana,  covering  lome  tony-two 
ibotiaand  wiuare  inllei,  will  thu*  be  utIIUed  and  made 
pabUc  on  tbe  stajidanl  urule  of  the  lurvey. 

Geology.— Dr.  Becker,  »MAntA  by  MaMi».  ll«l- 
Tille.  Baborg,  and  Turner,  wUloentinueihegeolof^cal 
exploralioa  of  tbe  cinnabar  depoalta  of  Califomto. 

(Genoral  work  uf  the  nirvey.) 

StaUttie*  and  eeonoinic  gmloyg.  —  I.a«l  year  Mr. 
Albrxt  WilliamB,  jiin..  colb^leil  a  large  anioiuil  of 
■Bluing  atatlstlca,  vblcb  were  luiioil  uiidor  the  title  of 
tbe  ■  Mineral  rOMurcM  of  tbe  United  Sute).'  No 
rolBine  publlihed  by  Uwrarre)'  baa  been  mora  needy 


toaghi  for,  or  given  more  general  latjkfaetlan.  It  I* 
propoicd  to  iHue  one  o(  (baee  valumct  yearly,  Utut 
brlnginit  tbe  mining  atatietlea  annually  n)>  to  dale, 

Paleontologj/,  V vr tebra tei.  —  Th«  vertebrate 
paluoniology  of  tho  luirtb-wett  will  be  further  inreetl- 
gaied  by  Prof.  O.  C.  Uarah,  oatlkted  by  Me»r*.  Wllllt- 
ton,  Bottwiclc,  Uennann,  and  Barbour.  I  n  v  c  r  te- 
bratea.  — Or.  C.  A.  ^Vblte,  aaaUted  by  Mean*.  J. 
D-  Slarcou,  L.  C.  Johnton,  and  Prank  Burii*.  will 
carry onlnvutlgatlniK among  mceocolc  and  tertiary 
formi.  Mr.  C.  D.  Walcoit,  with  the  aatiatauce  of 
Ueian.  Cooper  Cnrlice  and  J.  W.  Gentry,  will  Invve- , 
llgate  the  paleondc  tanna.  Tbe  work  on  tli«  fotall 
lamelllbranchlaia.  bcguit  by  Profeaaor  Jainei  nail, 
will  be  promoted  by  lb«  anUtance  of  tbe  turrey. 
I'aleobutnuy. — Dr.  Nevlwrry  will  continue  hi* 
work  un  tbe  foeslt  Qora  of  tliE  norlli-weu.  and  Prof. 
W.  M.  Fontaine  bli  reeearchm  on  mMoinic  botany; 
while  general  paleobotany  will  l>«  in  charge  of  Mr. 
Leiter  F.  WaH,  aaaUlud  by  Mr.  O.  C.  Ward. 

CAonMry.— Since  the  organ  ttatlon  of  the  laboratory 
of  tbe  surrey.  It*  work  haa  grown  enoniii)U»ly,  alnioal 
pnisludliig  urigltial  Inveiiigatione  by  tlie  muai  i>f 
ecnnomlc  qiiesiion»  demanding  solution.  Tb>  work 
will  cDnllnuc  to  be  dircclnl  by  Pnif.  F.  W,  Clarke,] 
OMlaCed  by  McMn.  Cbatard,  Goocli,  lUnis,  Uallocic, 
Mannen,  Wblttleld,  ErnI,  Chaac,  and  Howard. 

R>r*rtry.  — The  work  of  mappini;  (he  fore»t  dU- 
tricta  of  tlie  United  Statei  will  be  eontlnucd  nnilerl 
tha  illrccllon  of  Mr.  George  W.  Sbuit. 

FiMkaUoM.  —  iir.  W.  It.  Holnius  will  continue 
lo  lupervlac  the  preparation  of  the  llliutnttlon*  of 
various  kind*  for  the  survey  puhllcatlona,  on  tbe  ut- 
bfacloty  and  attlntle  character  of  which  so  inach 
depends.  He  will  bs  aMlstctl  by  ijuallfied  eoiUbora- 
lors. 


RECENT  PROCEEDiyaS  OF  SCIENTIFIC  SOCIETIES. 


Acadtmy  «f  gatnial  id«EioMi  PfaUadclpliii. 

Jh})i  is.  — 3Ir.  Tbonian  Mni-haii  reniarkeil  that  In 
many  coopoelte  flowers  tlit'  piilleii  !•  ejectcil  from 
tbe  apex  oit  the  •tomlnal  iiibi-.  miuI  it  becnuit?  a  iuai- 
ICT  of  intoreet  to  oacertaln  the  median  tun  iiy  whivh 
tlii»  Is  «cc;ompllsli<id.  The  ll<iw.-r»  ol  Coiiiponitati  atv 
much  frei|ueiilcil  by  pollun-colluclitig  in>>ei^l»,  li(iti(.'y- 
gatbcrcT*  seldom  resorting  to  them.  It  la  didkult, 
[ifaorefnrn,  Ui  waUh  the  flow  d(  pollen  in  the  o|H!n  air, 
I  M  it  li  collected  by  ibe  Insect*  aa  fast  a*  It  apjiear*. 
Some  flowera  of  Bellanthvu  lentloularis  Dougl.  were 
gaUiered,  and.  for  tbe  purpoie  of  study,  plncnd  in 
aucen  of  water  in  a  mom  when-  tniccts  could  not 
disturb  them.  In  thia  way  It  waa  olxiorvcd,  that, 
after  tbe  Corolla  lube  had  reached  lla  full  length,  eety 
early  the  tollowlng  moniing  tlie  staminai  lube  cotn> 
I  inenccd  to  grow  beyonit  Ibe  luuath  of  tbe  cotolla,  and 
by  about  nine  a.m.  had  extended  to  a  dtsUncoot  ono- 
fourtb  the  whole  length  of  tbe  latter.  The  pcilltn 
then  commenced  to  emerge  ibrougb  the  upper  por- 


llon  of  lb*  siainlnal  tube,  wliieh,  the  slaraona  bbjtow- 
ing,  left  the  apiece  free.  During  the  day  the  pollen 
eonllnuci]  to  pour  out,  until  by  nightfall  a  large 
aiDouni  hod  acciiniiilaced  at  tlie  apex  of  the  lube. 
Tlie  motning  of  the  second  ilay  the  amii  of  ibe 
pistil  emerged,  and  commenced  looxpoiid:  and  at  once 
tlie  sUuiinal  lube  commeiiceil  to  desci'iid.  At  the 
end  of  llie  tliird  day  tbe  slaininal  lube  bad  retired 
entirety  witlilii  the  lube  of  the  corolla,  and,  witb 
tbe  piitll,  had  begun  to  wither.  A  careful  examina- 
tion ahowa,  that,  tbrougb  llm  whole  course,  tbe  col- 
nmn  of  united  ontben  remain*  entirely  of  tbe  same 
length,  the  lllamenta  only  being  elastic  These 
•Ireteb  fully  om-lialf  their  lengUi.  They  are  at- 
tached to  the  tube  of  the  corolla  at  the  liiflated  por- 
Uon>  a  abort  dlitaiice  above  the  akene.  anil  extend  to 
about  midway  between  tbli  point  and  the  end  of  the 
tubular  pnrtlon  at  Ihe  base  of  Ibe  limb;  but,  when 
the  anther-tube  Is  extended,  the  filaments  occujiy  tbe 
whole  of  the  ipace.  Thus  pollen  could  fall  on  the 
sUgma  of  tbe  previoui  day's  flower;  tiul.  ua  tbt*  Is 
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Blreadr  cotf^reil  l>>-  lU  own,  Midi  ft  supply  \»  banUy 
llkrlv  to  b«  of  mncb  Kitice;  ««  iiiiT  tlientore  ibj 
that  itao  ftmngoinanulavor  irK-frriniullon. 

FUbaopUoil  aNiialf ,  Tuhli^Uo. 

Uaif  i4-  —  Mr.  IT.  II.  Bale*  ra«il  ■  paper  on  lh« 

plijniGal  Imsb  of  phriioinonn- Profdwir  TliomM 

Itoliliuon  spake  ul  iLe  tlmu  anil  limlierltig  of  tli« 
Mut  tliAfi  of  the  wftter-worki  i-'itcnilMn.  \s  an  ind- 
duni  to  llic-  riicliimrliis-worlcn  for  thn  lncreu«  of  Um 
waltP^upplr  of  ^ViuliliiK«>n.  >  ^liafl  lia*  Iwcn  iiiiik 
tlirout;)!  iW  •□perficUl  Ji'poMis  Id  ihe  rirlnity  of 
IIowAnl  unlirenltr.  Pn>I««ior  ftoblruoo  pm«iiieil 
a  eoiupleta  reconl  of  the  fortnationn  plercnl  by  the 
diatC,  Uid  dlKii«K>l,  iilio.  tli«  iwciiliar  tnetliod  ot 
tinilieriuB. 

JuM  7.  —  Mr,  G.  K.  Gilbert  pT«*«nt«i)  a  plan  (or 
tli«  (u)i}K(-)ill>1|otI''aph]r  of  North -.\in«rlcAii  eeologlo 
Ut«rainrc;  ami  Maiwr.I.  \\.  I'owdl  prniwEitcd  aallshttr 
difterenl  pltvn  for  t1i«  taiiii?  imriioap.  Thcfc  plan* 
propoted  V>  citnbliUi  at  the  uutsei  a  llmiivil  iiuiubi.'r 
of  dIrifUin*  ot  Iho  aubjccl- matter  of  itiv  tlwniiuw, 
and  toriniitlMneoutlyprnpaNablbllogniphTaleacti, 
tb«  total  nunilier  of  bi1illo|[raphlet  Iwiiig  about  (ot* 
enif-five.  A  loag  diuMUtfon  eniiied,  In  i)i#  rwxrm 
ot  whli^li  III*  plan*  were  rigorously  crlUfiM>il  by 
Dr.  BItllngs,  vlio  malnlalned  ihnl  an;  rJaatlUcnllaii 
voulil  bo  found  to  rc'|iilr«  coiitlnnal  inuillflcailon, 
and  would  b«  ulllnul^lj  uiitnllafaclury.  H*  adro- 
catiMl  the  adoption  of  tbi-  lulijeel-lDdex  mclhoil,  and 
tll^  accuinulnlioii  of  a  targe  body  of  rvfcreneci  before 
cluaiflcntloii  was  alt«nipl«J. 


SOTES  AND  NEWS. 

ITe  hnro  roueb  pl«uura  In  prcHntlng  the  iMdan 
of  Stlenct  viLta  a  few  faou  r«latSn;^  to  aome  of  the 
iDOi*  promlnant  tnember*  of  the  British  aaioclation, 
who  are  expected  to  h«  prsMiit  at  the  .Monirral  maot- 
IiUj. 

Tlie  iHinnannnt  gen«nl  Becr«tari«fl  (botioraryj  are 
Capt.  Dougia*  Gallon  and  Mr.  A.  G.  Vernon  Qar- 
court.  The  former  Iia«  helil  olBco  (or  many  yRari>: 
null,  tn  addition  to  a  wide  wlcntlllc  cultnre,  potaMiM 
asp«cialktiowlodgeo(everf  thing  rvlaiiik^iotanitary 
Bdanoe,  and  hence  baa  \>ecn  mncli  engaged  In  pro* 
motlng  the  IiiteriiaUonal  liAalili  cthllillion.  Hi>  In  a 
eoialn  ot  Mr.  Praadt  Ualuin.  Mr.  Uareourl  li  a 
ne*r  relative  of  the  borne  secretary  of  state,  and  U 
]>rote*aor  of  clicnilnlrj  at  Clirltichnreh  college.  Ox* 
ford.  He  liaa  dfvutod  *poclal  attention  to  tlio  diam- 
iMrr  of  gu-llghling.  Tlie  Mci^lary,  and  Eonet»l 
eneoUre  oMeer  of  the  aaaMlatloii,  \t  Prof.  T.  O. 
Bonney,  who  It  now  pretJdent  ol  the  Geological  to- 
cloty  of  London.  K<.>r  many  yaan  ho  wan  fellour  and 
titlor  of  St.  John'*  eollcite.  L'auibrldee.  but  at  pretenl 
nil*  Ihe  cbolr  of  gpolugj-.  etx.,  al  University  college, 
Lon<loa.  He  U  illminguldicd  ratlier  a*  a  pttrolngim 
anil  inlnerali^lnt  tliao  m  a  paloonlolo^i.  Tlie 
treoaurer,  Trot.  A.  W.  IVillianiMii.  lUe  diMlngutobed 
clxnolst,  is  unable  lo  oticnd  thf*  meeting;  but  lito 
function*  will  be  dlKhar^ed  by  ProfoMor  Burdon 


Sandenon,  WaytiHete  proftuor  of  pbyaloloKr  at  Ox- 
ford, and  one  n4  tlic  Klaniille  adrlsen  of  the  ^v-crn- 
menl.  The  |)r«aldenl  of  the  attociatlon  fi>r  thl*  year 
[*  ibe  Rishi  Hon.  Lord  Raylelgb,  an  accouni  of  whoee 
life  ii  giren  on  another  pajio. 

Among  tbr  Iwehe  vice-ptvaldente  are  the  Kifibl 
Bon.  Sir  Lj.m  Playfalr,  Sir  J.  1>.  Hooker,  and  Pro*. 
E.  Praiikland.  Sir  L.  Playfalr  kai  been  nomlnattfil 
as  ihe  president  of  th*  aMOClatlon  fur  Ute  Abenleen 
■neMing  In  ISM.  Horn  In  1 1^  19.  he  very  early  took 
grnt  Iniorest  In  cfaeiatttry,  and  in  1Sfi8  wa*  elected 
profeieor  ihercof  in  llie  rnlvrniiy  of  i:d1nburgh. 
which  lie  now  repreannta  In  parliament.  He  ren- 
derod  great  RorvleeaaeepecialooiuniiMioner  in  ehuige 
of  Juries  at  the  loternalioDal  cxhibitionn  of  l^i  and 
1B02.  In  I8T3-T4  he  vat  poHaiaater-Benenl,  and 
from  is»t)  lo  iKSn  wa*  dejiuty-spealier  of  Hi*  houaa  ot 
eommona,  and  chairman  of  committee  of  ways  and 
mean*.  A  ffreal  auiboritj  on  all  educailonal  lues- 
tlo«i«,  he  b  one  of  the  rery  few  members  ol  paillar^j 
inent  who  are  eminent  In  aclenco.  Sir  J.  Houkeu 
the  director  of  Kew  ganleit*.  lO  famoua  (or  bla  Invc 
ligation! of  the  1a<s»wblcb  govern  planl-dl«lilb 
wa*  jircai.lenl  of  llie  Bojal  lociety  fiom  ISTS  to  181^^ 
and  u(  tliio  aatociation  in  V^K  In  IKTT  lie  aoooni-^ 
panted  ilie  U.S.  lutrcy  parilra  In  Uinh  and  Colorado^ 
Dr.  Praiikland,  bot«  In  183&,  waa  preildenl  of  Ibe 
Cbcinlcal  widely  in  18TI,  and  for  ntany  ycAn  hat 
been  eonnecltd  with  the  gon>mm«nl  teacbUif  of 
ehemliiry,  hi*  preaent  offlce  being  tliat  of  profeiaor  , 
of  chemistry  In  the  Normal  eclioul  of  science,  Soutl 
Eenslnicton.  Much  of  hl«  work  hat  been  In  conne 
lion  with  the  Itlrcn'  pollnlloti  eomnilailon. 

Coming  now  lo  the  preeldenl*  of  HCtlona,  inath6>1 
mntletandpliyeicalseclion  A)  willbau»dertbeKUl<)- 
anc«  of  Sir  W.  Thomson,  who  ha*  been  profeseor  of 
maUiemallct  In  the  Unlvnnlty  of  Glasgow  alace  l&H, 
at  which  ttmoJio  was  luenty-two  yeare  of  age.  HI* 
fatnoiu  rMpar^'bes  In  therm ivdynamici  and  In  ina(- 
netlsm,  and  his  practical  work  in  lubniarlne  idef- 
niphy.  acarcely  need  a  nUnnw  here.  Be  waa 
knlgliiMd  In  IBM,  on  the  aucceetfut  euuipretion  of  tb« 
Atlantic  cable,  and  was  prealdent  ol  the  aaaoclalloii 
In  I>r7I.  Chemistry  (section  B|  will  be  prtalded  over 
by  Prof.  H.  E.  Roecon,  who,  alnce  MBS,  baa  been  pn» 
festor  of  chemistry  In  Owen*  coUege,  JUncbcuUr. 
He  is  ])r«eideiit  of  the  LEIervy  and  pblloaopblcal 
lociely  of  Manchester,  and  vlc»<hancellor  of  the  new 
Victoria  unlvenliy.  He  Isaliu  one  of  the  Koyal  eon, 
million  on  technical  luitmctlon,  and  will  be  knighted 
for  hi*  services  in  Utat  capacity.  He  waa  pr«»ldent 
of  the  Chemical  soclcly  In  1^  and  lite  Dtat  pr«al- 
flent  of  the  new  Society  of  chemical  Industryin  ISSl. 
Geology  (eeoilon  C)  will  bare  tor  Its  president  Mr.  W. 
T.  Blanford,  Che  secretary  ot  theOeologtcal  society  of 
I^ndoii.  Section  I>  (blologyl  wlli  lie  guided  by  Prot. 
U.  N.  Moteloy.  wlio  made  his  acienllflc  reputation  a* 
one  of  the  iiaturnllnla  of  the  Cliallengirr  dcep.«ea 
Mirreylnt  expedltloa,  aitd  erontually  succeeded  Pra- 
teiaor  RolloMon  In  hia  chair  at  tlie  Unlveraiiy  of 
Oxford.  Gen.  Sir  Henry  Lefroy.  a  ili*iingiii*beil 
sdentiHc  ofheer  of  the  Royal  arlllleiy.  will  pmilde 
over  aocilon  K  (geography).    Be  liai  recently  pub- 
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Itthed  It  vnttiitlil«  cdatrlliutioii  to  irmslrUI  in>^- 
DKbaa.  Section  F  (evuiiuniiL-  idtiicij  uid  nUliXica) 
will  be  i>^'''l'-'<l  "*■'-■'' ^y  ■''''  nieli»n!  Tcmplp,  wlw  ««» 
■uptrlnicii^knt  qI  nlkf  oponiiloiii  (or  lh«  Uon)[sl 
faniliit  In  IKt4,  ami  tEovoriibr  u(  ili«  Uoinlmy  pr«4i- 
tl«ney  fnxu  187"  lo  lS8u.  TIk  (>re»i>l«ni  of  leciioii  G 
(•ngliwering)  will  be  Sir  Frcclcrkk  liniuwi.-:!,  liralber 
of  Baron  Brnmn'oll.  tli«  dlxtlDj;aL*li«i]  liidea.  llr  Ii  a 
HMmlMf  o(lli«li«*v)'on]nfliici.'ramniSt[i:«,  nml  In  con- 
BtSDlty  coDtiiUixl  b>'  tli«  govctlilneot  ou  (ii^EtiicFrliig 
quetttout.  Al  tlib  inceliug,  ibc  *cl«iice  of  AiiUiru. 
polafT,  Inttcid  at  bring,  oi  hnrvtofoiv.  a  lub  nccllon 
of  D  {bloIoKf ).  nlll  be  raised  lo  Ibf  iligiilC)'  af  m  ice- 
lioBbyiiu-K:  mill  over  MTiioiin.Dr.E.  B.Tylor,ibe 
&mou>  anihropDlogUt,  viU  piviMe.  Itorii  in  183!, 
1m  hai  devntnl  bta  ll(«  lo  Ibc  atudy  of  Ihe  ncM  of 
nuDklnd,  their  blitory,  languigM,  and  clvllistUon. 
He  U  pr«iitU-iii  of  tba  Atitlirojiuloglcal  todeiy,  a>id 
keeper  ot  ihc  Oxiot4  ntilTcrtliy  tniiaeum,  succeed- 
ing thorn  Pmf.  H.  J.  Siiillli,  wlio>«  clialr  of  infith«- 
matlcs  bas  }ust  bttii  flllud  by  I'rufuuor  SylvMter. 

Two  Breiiinjf  lec(un.-i  to  ilio  wbole  »«i)cinltoB  will 
be  given  on  Fridav,  Aug.  2U,  mid  .Mondny,  .Si-iit.  I,  by 
Prof.  O.  J.  Lodge  atid  lt«v.  W.  If.  Uallitii^i-r.  Dr. 
hod^  \a  profwaor  of  pliysii-n  at  Univcniiy  college. 
Liverpool,  and  U  one  of  the  laon  rlnng  pbyirklsU  of 
Ibn  dny.  Thii  iiilijnct  of  his  illnrouni'  In  'niisl,*  lo 
which  li«i  has  dovoUHl  niii<;)i  ncii'iiiiijn  of  tnte.  llev. 
W.  B.  DalilDger  is  princi|)al  ot  lbs  Wnl«y  cotli>g«. 
,8MIMd,  and  one  of  Ihe  lecturer)  for  the  GiloIirUt 
dacaitonal  irusi.  HI*  ciibjoct,  on  this  occmIos,  I* 
f  *'  The  modt^Ri  mlcroscoiw  in  r«lstlOD  tu  the  leiui  mid 
loweit  (ormiof  life,"  hi*  researches  on  nbieh,  ineon- 
nnetlon  with  Dr.  Dryndalc  of  Llrerpooi,  reiiutrril 
•nonnous  patience  and  perMverwice  to  carry  to  a  auc- 
cesaful  Ittu«. 

Within  ifaeUmliiof  *piu«  allotted  for  ibis  ]>iirpc»e, 
I  few  mora  name*  of  llir»o  who  are  cxpcctcil  to  be 
etic.  and  to  tak^  pan  In  tlie  tneelliig,  way  be  nsen- 
Ifoned  ill  alpbibetlcal  urder;  I*n>f.  J.  C.  Adams,  Ihe 
vndoan  profeator  of  ailnitioniy  in  the  Unlvenily 
Camllffldge,  wldcl]-  known  at  the  dlpcnvcrrr  of  the 
planet  N^rptiin*,  from  calculationF  ot  illsiurbiuices  <ii 
be  urbSt*  of  the  other  plaoetti  I'rofisor  Jajnes  De- 
ar. Jacksonlaii  profenorof  lulural  and  esperiinedt- 
I  plilloioph)'  At  Cambridge,  and  FuUerian  pr»tctuor 
[  chvinUtrT  nt  the  Itoyal  institution,  London  (Iheap- 
olnlinsiit  held  tiy  faradnyl,  wtiose  callab'/niirurtt.n 
ProfeMor*  Llieini;  and  Mi;Keuclrick:  Sir  P.  Erans, 
wbosuccocdeil  Admiral  IticliarUioa  iheliydrogrnphar 
the  British  admimlty:  Mr.  Jamni  QIalsbnr,  thi:i 
vetemii  aeronaut  and  Bii?t<-iirQl<.>s>Rt.  who  in  ISOfi  sue- 
'reedeil  Ailiuiml  PilEivy  in  liie  melcurrjiogical  deparl- 
raont  of  the  boaM  of  Imde;  I'rofe.isor  Ij^onc  Ix-vl, 
bom  In  Italy.  nalurallM'il  in  HnKliind  In  1817,  who 
wna  the  tnain  proinuter  of  tli«  llmt  (Liverpool)  cbnin- 
eroIcaminer<«  in  tirilaln.  founded  In  ItMfl  — be  Ua 
tl*Uthorll]ra&  Intemstionnl  and  coannerHal  law; 
T.  W.  R.  Pcikin,  preii<l"nl  of  the  Cliemlcal  society 
of  London,  ami  nloo  of  tlii^  Society  of  chemical  indus- 
jtiy,  who  was  the  fouuder  of  the  anillne-dyo  industry, 
ad  Is  now  engngcd  in  tnogneto-opticnl  rcwarcbcu: 
ST.  S.  J.  IVrry,  director  of  Slonjhiirtt  observatory 


slnee  1600,  chief  of  the  KcrKuelen  Island  transit  of 
Vcniu  ex|ieilliiaTi  of  l^'t,  mid  of  the  S[adBca<car 
slRilUr  expea>ll'>n  of  1SS2;  Prof.  W,  CbanOlor  Itob- 
ortf,  cliemlstioilie  mini,  and  prtiteetorof  mctnllivsy, 
etc..  at  die  normal  school  of  science,  succeeding  Dr. 
I'ercy  —  bis  researches  on  the  pfayslcnl  proju'rllcs  of 
alloys  on'  well  linown;  Dr.  P.  L.  Setiuer,  one  of  the 
Mcretarleaot  this  aniK'iatlciii  ttixn  H77  lo  ISS:;.  nho 
tincc  18Sft  has  been  secretiiry  of  lli'.-  A>»liigical  society 
of  London  —  be  is  ipecially  known  as  au  nmiiliolo- 
gt'tl  and  Mr,  Walter  WeMiin.  vhci  occupies  a  dlstln- 
piHtiect  place  aniline  llicrfi'  who  liave  striven  tti  apply 
pur>!  sL'ience  to  nianufjaclurinf  problems,  chiefly  con- 
nected wiib  Ihe  HMla  industry,  with  which,  pmhnbty, 
no  man  In  better  aciiuain led  —  he  preceded  Dr.  Per- 
kln  as  prMidcDt  of  the  Socl«ty  of  chemical  imliistfy. 

— A  iiuiuberof  pnpcts  and  abstraels  hare  already 
been  receired  for  the  mecbanicol  section  (D)ot  ibc 
AnicTlcBn  aasoclation:  and  a  niSlclenl  niunber.  in 
addition,  arc  expected  from  prominent  Kenilemen.  to 
make  sure  that  the  ««Miotia  wUl  be  of  unusual  In- 
teresL  In  addition  to  tbeaddrew of  Prnsldeni  H.  IL 
Thuraion,  two  papers  liave  been  promlswl  by  Prof. 
Villlam  A.  Kodgvrs  of  Cainbrid|:i>.  In  connei^tioii 
with  Ills  already  celebmleil  labors  on  standnrd  ban, 
perfect  screws,  etc.  In  the  some  connection,  a  pajx-r 
will  be  read  by  J.  A.  SraabcnT  of  Plltaborith,  Peiiu., 
ou  tlie  aanipulatlon  uf  optical  surfaces.  Other  pa- 
per* on  coiuietrMd  aubjecis  are  expected;  and  li  Is 
suggested  that  at  least  one  seulon  be  deroted  lo  these 
pa]>er*,  and  dlscuailons  upon  tliwii.  From  litr.  Allan 
Stirling  of  Xew-Tork  City,  it  prouiiBe<l  '  The  econ- 
omy of  the  cteclrle  light;'  and  the  nngiticer.  Ur. 
W.  A.  Traill,  of  Portrusli,  Ireland,  will  explain  Ihe 
Giant's  Causeway  anil  Fortnuh  electric  Inunway, 
and  eichlbii  a  working;  model  of  the  same.  A  sMslon 
may  Ihorcton!  be  occupied  with  modent  appllea> 
tlons  of  electrl''iiy.  Anoilior  session  will  be  occu- 
pied wiiL  iiniwrs  iipuQ  ci<  ll-engineeriug  stibjoeia, 
among  which  may  be  nientionei),  "  Three  probleoia 
In  river  physics:  1°.  The  transportation  of  Kdiment, 
and  lh«  formation  and  removal  of  sand-bars ;  S°,  The 
flow  o(  water  In  natural  channels;  3°.  The  relation 
of  leveet  to  Uie  low-water  tiavlgattou  of  rivers; "  by 
ProfcMOr  Johnson  of  Washington  nnlvenlty,  St. 
Lonls,  llo.  Olher  papers  aiiaounced  arv,  '  The 
itreiigth  of  rASI-troii,'  hy  J.  A.  Millar,  aecretar^  of 
the  Insiltnie  of  enjcine^rt  ami  ablp-bullden,  in  Scot- 
land; 'Driven  wells,'  by  J.  C  floadlej  of  BoMou; 
'  Ucltlitg,*  by  Profeioor  Lana  of  Ihe  UaMacliUMtts 
Institute  of  technology;  *Ste*m-cyllniler  condenas- 
lion,'  by  AssUtaiit-PmreMor  Fisher;  and  'Slotbodfl 
of  leaching  in  mechanical  engineering,'  by  Profeemr 
Alilvn  of  the  Worenslcr  free  institute.  It  is  hoped 
that  there  will  be  tufflclcnt  papers  upou  the  lost  sub- 
ject to  d«<rou  a  f«Mlon  thereto,  and  gentlemen  Inters 
etted  are  leqiserted  tOMme  ptepared  to  take  aicijn 
part  In  tlie  dltciHiiona. 

ProteMor  W«bb,  tli«  w-cretary  of  the  fectiMi,  may 
in  future  be  addresaed  at  the  asaociatlou  headquarters 
in  I'hiiadelphin;  and  he  t«<]ueits  thai  abitravii,  and 
especially  titles  of  papers,  shotilil  lie  sent  as  soon  as 
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poulbl«  ii>  the  iwnnnnent  aeerturf.  Prof.  F.  W. 
Putiiftln.  Holol  Lnfnypttc.  Space  h*»  been  providml 
(or  RiO'l^t)  tind  .i|)piuatD>,  oiiil  Ailcntlon  )«  dSrecced 
to  IU«  n"lii<^eit  rate*  o(  tiantiioTCalloii  to  tinil  (rom 

Phlladdpllia, 

—  Prom  iLi-  reiiort  of  Lieut.  W,  P.  Rhj.  U.S.N.,  In 
cLnrgo  o(  lirancli  Uydrognpbic  offlte,  Ni'w  OrleiiiK, 
La.,  Aug-  I',  wo  IcwTi  tliat  Capt,  C.  W.  lleml.  ot  lliu 
City  of  DaMm,  rt<|>n[ta  iliat  all  tlm  captnloi  «iiUing 
Itlong  Ibe  tfiAii-rii  t.\\ffi-  o(  iha  bnnk  •>(  Tiir.Rlnii  atii) 
nortb-DMlern  purl  u(  Yuoniuii  li«v«  boeii  v«iy  uiiich 
siirprlMcl  at  the  sbefnce  ot  t)ic  iiauiU  nurlberly  cur- 
rent (1  ml  tig  April.  May.  June,  mid  July.  There  liua 
been  >io  pvrceplJMe  (.■iiin'iit  until  Uic  liut  tbrca  day*. 
TliE  (niting  diri'ctions  givi*  one  am)  a  biilf  to  tivn  niid 
a  L&ir  kiinia  |>er  boiir  (or  tbui-  tnoiitbs. 

—  The  Navy  ilc|iartmcnt  1i»j  nrdervd  ComiiianJer 
W.  T.  SBuipsoiL  and  I.itiil.  Commnndcr  T.  F,  Jewell 
to  MonircnI.  la  st[«iidaiici!  uti  the  llrltUb  uaorUtlno 
for  llw  advnncpinpiil  of  ■clt-uee,  luid  Lieut.  Coni- 
auuid«r  Jewell  lo  PhllBdi'lphia  duriug  the  meediiE 
o(  tlic  Auiorleui  MWdallon. 

—The  U.S.  geological  tanef  hu  TM«ntly  pub- 
lUhod  two  toi>ogrAphic&l  »li«elB  of  north-oiutern 
Aiicoiin,  nod  onu  of  norUi-WMturn  Nitw  MmIco, 
eroated  by  t1i«  lln«  o(  tbo  Atltntk  and  PnclOc  nll- 
rowl.  — the  work  ot  Mirveyt  111  IF^II,  1382,  uid  1883, 
by  Moura.  Gilbert  Tliuin]iiiun,  A.  U.  Tliompion,  and 
UielrsiibordliutlM.  The  scale  is  1:  250,000,  wlUi  con- 
toun  every  two  hundred  (cct.  The  region  liieliidM 
U  of  rctBlltely  siuiiite  plateau  nruclur9,  complicated 
tj  volcanic  ucilon  Ihiit  luu  built  coi>e«  and  tpread  out 
lava-bud*,  tind  by  tlin  croilon  of  Irregularly  brnncb- 
Ing  canuua  which  in  Rovfntl  placoi  have  a  remarkiiblc 
reipmblsnce  lo  the  veins  of  a  maplD-lcat.  Most  of 
Ibe  jlrcnm-councs  are  now  dry,  and  torve  as  well- 
eucloMMl  ii-alls  between  the  icaltered  scttleiuents. 
Shallow  lakM  itnd  pooli  arc  not  uiiconimoD.  nnd 
tprliigi  are  iufttk«d  at  the  beodsof  «niall  ratines;  but 
their  n-ators  soon  dlMppear  In  ibe  isiid  below.  Many 
Indian  village*  and  niins  are  inapiiwl,  Inclndtiig  the 
Zunl  toirns  0(1  tli«  Slesas,  and  Ihu  cliff  dwellings  of 
the  CftOoni  de  Chelly  and  del  Miierto.  The  lettering 
la  not  so  good  as  it  should  he,  tbftt  of  tlir  legend  of 
the  vUtos  being  about  lu  bad  as  poMlble,  and  the 
spelling  of  tome  ot  the  Spanish  nanic-i  is  cerlaitily  nn- 
Spaclsb.  The  arllatic  execution  rellt'Cla  no  crudit 
uponiUcsuncj'.bclug  far  below  Ihostniidard  galneJ 
iu  recent  yo«r». 

—  The  tliirtjr-nlntli  volume  of  the  M45moire»  of  the 
lopograpble  •vctlon  uf  the  ltii*slan  general  atolt  bai 
recently  appeared  in  St.  PetenbLirg.  Its  conienlt 
comprise,  among  other  imporlanl  )ia)>er9.  a  report  by 
[.ebedeD  on  the  llt<!iurAblin  irungulaiion.  A>  thi.' 
.tiilhor's  work  is  cunnvcted  wllli  the  general  triangii- 
lation  ot  Ibe  empire.  It  ban  bMii  taken  in  hand  with 
the  view,  among  other  thing;,  of  calculating  lh»  dif- 
ference of  k vel  between  Ihe  niack  and  Uallic  Sew. 
Tlie  result,  however,  is  tnbjcci  to  too  large  a  probable 
en«r  lo  have  more  than  an  experimental  iniereit ;  but 
a  leTelling  recently  executed  bas  proved  that  there  Is 


no  sensible  difterence  of  level  between  the  Black  :jea 
at  Odessa  and  the  Bailie  at  Libsvn. 

A  to|)Ogmphlciil  exploration  of  nortbern  Khorusan 
and  southern  Turcoman  la,  wlih  the  iwtrononiieni 
data  fumi*bed  bf  GladytheS,  had  peruiittcd  Ihi.-  con- 
struction of  an  exc^elleiil  nap  ot  this  region  on  a  scale 
of  1:210.000.  Farthi^r  to  the  east,  ArkhSpoff  hiu 
•slAbllabed  the  course  ot  the  routes  losiling  troin 
Karehl  ikiid  Bukhara  to  Kilif  and  Cliarjul,  along  the 
Amu  Darin. 

Tbo  topography  of  Ibe  country  between  the  Allsd 
Mountains  and  the  valley  of  tlie  I'ppcr  Irtish,  nlons 
the  Russo-CbinMe  frontier,  haa  been  reeoiitty  the 
subject  of  extensive  exploration,  a  aouiid  basis  being 
aSonled  for  the  work  by  tbo  nitronointcnt  obierva- 
tlon*  of  Hlro»lin1chenko. 

TriaD^nlatiunlinaroeentiy  been  carried  on  between 
TladivoBlok  and  the  Amur  on  a  line  between  the 
Usiurl  Itlvcr  nnd  the  west  flanks  of  Iho  SIkbota 
Mountain*!,  lu  the  same  province,  by  surveys  along 
the  Rusto-Chiiiese  frontier,  a  terminMlon  has  i  een 
put  to  the  uncerlalnty  in  regard  to  llii?  boundary 
which  has  an  ititig  Interfered  with  the  proper  admln- 
laimtloti  uf  Jusiiee  and  collection  of  Utxvi. 

—  Great  preparations  are  being  made  for  the  exhi- 
hilioii  of  |{itld*inilli*'  work,  to  be  held  next  year  In 
tlie  uneienl  town  of  Nuremberg.  Exhibits  ai«  to  be 
duty  tree;  and  a  lottery',  of  which  the  priiea  will 
lie  exhibits,  will  be  heM,  ami  a  guaranty  fund  of 
lltty  thouiutnd  pounds  has  been  aubserlbcd.  Indian 
and  Persian  work  is  expeclwl ;  Japanese,  promised. 
Amcrlen.  Spain,  nnd  Puriugal  liave  shown  their  sym- 
pathy with  tlie  undc^rtnking:  and  France,  Italy.  Bel- 
gium, and  Austria  are  atreAdy  represented.  The 
liiitoricai  department  I*  expi'ct<?d  to  I>o  ot  consldtr- 
ah|o  (Ctnntlfle  interest. 

—  Letters  received  tram  PrJevalsM  annoiuiee  hia 
arrival  iit  .\lashau  lu  January,  IS&4,  after  liaving 
crossed  Mongolia  without  accidenl.  N'o  one  was  111, 
though  the  mercury  had  froicn  several  times  during 
the  jouruey.  At  present  th«  explorer*  «li<iu1d  be  in 
ThilMit,  or  ot  least  In  Tiaidaui. 

— The  principal  results  of  tbe  metoorologlcal  sta- 
tion In  N'ovaiaZoudIn  have  been  made  public.  The 
coldest  inoDtbly  Tnenn  was  that  ot  January,  1868 
(alwiit  — :i'^  P.):  but  tlie  tbermnmeter  Indicated 
—  61*  V.  on  several  occasions.  The  nortli-cosi 
nnd  north-west  winds  were  extremely  vioknt,  nnd 
being  always  accompanied  by  dritttog  snow,  aud 
sudden  In  springing  up,  were  dangeroua  (or  any  o( 
the  parly  who  might  be  away  (rom  the  station. 

—  The  fall  of  a  meteor  tiear  Odessa  woa  recently 
rvfiorUHi  to  the  French  academy.  It  seems,  that  as 
the  track  of  the  meteor,  as  seen  from  the  dty,  mado 
it  probable  that  It  must  liave  fallen  near  by,  a  reward 
was  offered  by  one  ot  the  local  pap«rt  fur  It*  dl>- 
oovcry,  which  was  reiponded  to  by  a  peasant  who 
bad  si'en  it  tali  in  the  field  whrre  he  was  at  work. 
It  proved  to  be  a  ibapeleM  tnaa*  of  about  eighMen 
pouud*. 
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FKIDAV,   SEPTEMBEK  5,   ISSi, 

THE  AMERICAS  ASSOCIATION   MEET- 
ING IN  PIIIUPELPIUA. 

tx  Mlcctii^  l*)iilti(l(;l|ihiu  its  tin-  )>luc«  of  its 
meeting  ID  Ittt^-I,  Um  AiDcrican  nsBociation  tbr 
tlic  AilvnncviDcnt  or  ecicuce  bas  returned  to  its 
birtliplnce.  Fortv-four  yeus  ago.  a  score  of 
(eokif^U  —  one  of  wliom,  .laim-s  Ilnll,  Mill 
livctt  ill  honor  aod  rigor — iU!]iiMnbl<K)  in  the 
rooms  of  tlie  scmleniy  of  sdo'ncet^  and  forme^l 
th«  AMOciitlioii  of  geologists  mid  nnturalists. 
ThiM  years  later,  in  Bosion.  it  was  decided  to 
ealarge  Uiia  associalioo ;  and  so  at  unotbcr 
meeilug  In  Ptiilndelphin.  on  tli«  IfOili  of  Sep- 
temlier,  IS^s,  under  tlit  guidaii«c  of  n  lender 
wbo  hM  tml  lately  departed,  —  the  beloved 
William  It.  Itogcrs,  —  n  ncn'  constitution  wna 
adopted,  other  scicotiQc  professore  and  vorkers 
were  enlisted,  aitd  llie  asaoc-intion,  as  we  now 
know  it  in  its  cntliolio  compn^henslvcneas.  nux 
launched  upon  its  coiirec. 

The  new  name  and  the  new  fono  were  doubt- 
ited  by  the  Britieb  a^ociatioo.  which 
origin  (Voni  the  meeting  at  York  iu 
IftSl.  Theobject  of  the  Ainertuiii  sooiely  was 
dedarcd  to  be,  "  by  jxTioiticsil  uiid  migratory 
meetings  lo  promote  intercourse  between  those 
who  are  cultivating  seiencc  in  diirerent  parts  of 
tlie  I'liited  StAtea :  to  give  a  stronger  and  raoie 
gciiornl  impnUi!  and  a  more  Bysteniatlo  direc- 
tion to  svietilific  rcseni-ch  In  our  country :  and 
lo  procure  for  the  labors  of  acieutille  men  lu- 
creased  favitilii-s  and  n  wider  UKofulncss." 
Suhsetiiientty  Ihc  6eo|»c  of  the  ■ocicty  was 
extended,  and  -America'  look  the  place  of 
'Dnlled  States.' 

In  again  re-a*aeml>IIi>g  at  Philadelphia,  when 
time  lias  reverse<I  tlie  di^ts  fVoiu  '18  to  'H\, 
it  is  tiiitural  to  consider  how  far  the  pur|>osc9 
of  the  founders  have  been  ndlilled.  The  mosit 
sanguine  among  them  coiiUl  tiol  have  anlici- 
|kated  such  a  grovrlh  of  scientilie  endowments, 
in  the  period  of  one  generation,  aa  we  now  look 
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back  upon.  The  mitM-tim*.  the  la liora lories, 
the  Mirveys,  the  oliscnatorics,  the  professor- 
atiip«,  tlie  Mhools  of  science  and  technology, 
which  hnvc  been  establiBhed  and  tnninlaincd 
since  the  associattou  was  foiuicil.  not  only  in 
the  east  bat  in  the  west,  are  mulu  which,  per- 
haps, may  not  be  directly  aUributed  to  the 
asoociaiion,  hut  which  e«rtainly  would  never 
have  Iwcn  MCtircd  without  a  wide  dlfni.<tion  of 
scientilie  enthusiasm,  such  as  usually  follows 
these  migratoi'y  congreasca  of  investigators  and 
teachers.  We  are  nmoiig  those  who  believe, 
that,  If  it  could  be  itliown  that  the  association 
docs  nothing  for  the  intellectual  advantage  of 
its  members,  neve  rt  he  less,  all  the  (^rfoiis  ex- 
pcnded  in  its  maoagemeut  are  rownnliil  like 
the  tabors  of  the  sowers  in  tlic  springtime. 
The  seed  spiinga  np,  'some  ten,  some  sixty, 
some  a  hundred  fold.'  The  educated  people  in 
every  community,  whether  they  are  ttpedatly 
interested  Ju  actenoe  or  not.  are  always  at- 
tracted to  the  meetingK ;  and  the  reports  of 
papers  and  oddresscH  are  read  thr  and  wide 
through  the  land.  Impressions  are  thus  made 
in  roit]K>ct  to  the  importauoe  of  dilfcrent  lines 
of  research ;  and  the  names  of  sdcntiflc  leaders 
liecomo  known  to  tliose  who  would  never  enter 
the  deus  and  envt-s  of  the  specialists,  and  would 
never  have  the  benefit  of  their  inspiration  were 
it  not  for  these  autumnal  conferences. 

Rarely  is  tliere  a  meeting  of  the  association 
which  does  not  aSbrd  striking  examples  of  Ihc 
relations  of  government  to  scierK-e,  and  of  the 
importance  of  securing  for  the  public  the  rosidts 
of  prolonged  n-searcli.  Astronomy,  geology, 
geoile-sy,  certain  branches  of  phnics,  ethnology, 
hikI  now  biology,  through  the  admirable  studies 
of  the  V.  S.  flsh-commlsaion,  receive  their  most 
generous  encourage  men  I  from  the  national 
government.  To  make  the  saoic  .ts»erlioo  in 
another  form,  we  may  say  that  aa  snlightened 
lieoplc  insists  upon  it  that  congress  shall  aectux-, 
for  the  good  of  all  citizens,  whatever  r^^ults 
can  be  obtained  by  the  liberal  employment  of 
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scieDce  in  the  public  service,  llorc  Dian  ltii«, 
Individaal  ctliiM^iis  bare  (lixcowrcd  lliAt  Iticro 
U  HO  heltOT  iwu  for  wealth  llisii  li.v  cmlownjcnts 
Hki!  llioM^  which  an  nnniinlly  sdilcd  to  the  cdu- 
Mlioiinl  resources  of  tlie  country.  In  aiding 
all  aticli  tciidoDcics.  tlie  American  assoctatlon 
tuu  performed  a  noble  pnrt. 

Ab  we  have  seen,  tho  foiindura  or  tbv  asao- 
daUon  declared  m  thoir  lir«t  object  the  pro- 
motion of  "  intercourse  between  tbosc  who  arc 
cultivaling  science  in  (lilFereiit  parts  of  t)ie 
t'uited  states."  Une  of  the  obatndes  to  jirog- 
reaa  In  this  country  U  the  wide  NCparation  of 
those  who  are  workera  In  kiiidrvit  dcpHrCmcot*. 
A  prolvHSor  in  Dulitin  or  in  fjlinbar^  iDiy 
go  to  I^ndon  in  a  night;  but  it  lakvs  seven 
days  Tor  our  California  frienda,  and  half  that 
time  for  many  a  professor  iu  Uie  interior,  to 
reach  Washington  or  Boston.  .So  much  the 
more  reason  la  there  that  these  luinual  con- 
greases,  brin^ring  pi'Ople  together  fi-om  cvvry 
part  of  tlu!  land,  ahoiild  bo  kept  up.  Aci|iniinl- 
ancoe.  frioudships,  copartnerships,  promotions, 
orittctsins,  suggestions,  assistance,  are  Uie 
fniit«  of  this  iniereourKC.  ThoAe  who  live  iu 
the  centre  of  scientiRcs  activitint,  who  »cu  more 
people  of  mark  in  every  month  tlian  arc  to  be 
soon  at  other  places  iu  a  your,  arc  in  danger  of 
undervaluing  all  popular  assemblies  and  conven- 
tions, and  are  tempted  to  stay  awaj'  fl'om  the  un- 
satisfactory thix>ng.  But  it  has  been  fortunate 
that  nearly  all  the  most  eminent  members  of 
the  American  association  have  been  ready  to 
attend  tliese  meetings  frequently,  if  not  invari- 
obly.  and  to  give  tlic  encouragement  of  their 
presence,  their  counsel,  and  their  friendly 
greelingti,  to  those  who  were  younger.  Not  to 
mention  any  who  arc  living,  waa  there  ever 
a  mor«  benignant  and  inspiring  teacher  than 
Agwwz?  did  any  one  ever  fot^t  the  greetings 
of  Bache  who  onoe  felt  bis  friendly  grasp? 
and  oould  anybody  be  more  ready  than  I  Icnry  to 
lend  a  helpful  hand  to  all  who  needed  encour- 
agement? Arc  tbcix!  not  scoroi  of  workers  in 
the  field  to-day  who  remember  with  gratitude 
this  Lrto,  and  others  of  their  kin,  as  they  a[i- 
pcarcd,  for  instance,  at  the  Albany  meeting 
when  the  asaoclatiOD  was  iu  the  first  fiusb  of 


ila  youthHil  vigor?    Are  then  not  like  reo-j 
oll«clions  of  the  great  assembly  of  1880,  wbcu 
Itostou  and  Cnmljridge  gave  such   admirable 
facilities  for  seeing  institutions  and  men? 

It  seems  to  us  that  there  is  always  danger 
of  so  multiplying  the  number  of  meetings,  and 
of  Mi  Huliilividing  the  nectiona.  as  to  cunfuse 
the  luemlicr!)  of  the  lu^sociation,  di'trm't  from 
the  general  interest,  anil  interfere  witli  the  ex- 
change of  personal  couilcsies.  The  rvmc<)y 
lies  with  the  officers  of  tlie  association,  pre- 
venting with  firm  and  Judicious  decisions  ibe 
I'eading  of  poor  papers,  and  cutting  off  the 
discussions  of  wordy  anil  rambling  speakert. 
A  few  able  pntiera  arc  much  better  worth  the 
consideration  of  the  association  than  a  multi- 
tude of  unimportant  eommuntcations.  Pon- 
demtida  non  num^randit. 

As  we  write  these  lines,  the  meeting  liua  not 
begun;  but  the  circulars  which  have  been 
issued  show  that  every  thing  has  been  done  in 
Philadelphia  which  experience  In  hospital!^' 
can  suggest  for  the  pleasure  of  the  aasocia- 
tion.  We  trust  that  the  retlex  inlluenoes  of  the 
gathering  will  he  felt  uixui  the  new  institute  of 
biology,  on  the  great  schools  of  medicine,  on 
the  University  of  Pennsylvania,  on  the  Acad* 
rmy  of  natural  sciences,  and  on  all  ttie  Other 
scientific  foundations  of  which  the  city  is  Justly 
proud.  The  seat  of  the  American  philosophi- 
cal sodety  is  a  shrine  which  the  countrymen 
of  Franklin  and  Ulttenhouse  will  visit  with 
pleasure  under  the  presidency  of  Lesley. 
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J.  PETER  LESLEY. 
TiiR  subject  of  this  notice  was  born  Sept. 
17,  1819,  in  Pliiladclphia.     Both  bis  gntnd-J 
father  and  fatlicr  wore  cabinet-makers,  intclli-i 
geut.  strong,  and  honest  men,  who  brought  ap 
large  families  in  the  faitli  of  the  Church  of] 
Scotland,  and  iu  a  love  for  bard  work  of  ereiy  I 
kind,  pliysieal  and  Intellectual.    lie  was  sent, 
to  school  on  his  sixth  birthdaji',  to  the  amdemy 
on  his  twelfUi.  and  to  the  University  of  Ponn- 
syhania  on  his  lilteenth,  getting  his  diploma 
in  1838.     At  an  early  age,  bis  raligions  espe 
rleooea  were  of  the  severest  type.    He  knew  I 
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Ibti  Bible,  espeeialk  the  Old  Testament,  almost 
b^  hrnrt ;  )iiul  resd  Bunynn'a  '  Pilgrim's  prog- 
ress '  8con^i  of  limes,  niiil  ■  Ri>bin»oii  Crustoe  ' 
still  ofteiier ;  neiit  thi-ec  liinc«  to  cliiirch  ftvory 
Sunday,  and  twice  lo  i^abbalh  school :  find  wu 
in  till'  bust  trim  for  becoming  a  candidate  for 
tti«  loinittry, 
to  which,  in 
fact,  be  had 
bi-eii  secretly 
dcd  icated 
from  Ilia 
birth.  Ilie 
family  physi- 
«iaD,  howev- 
er. rvfuMx]  to 
pcrtnil  liiiu  lo 
enter  I'liiux- 
ton  seminary 
afler  grndu- 
«(ing  from 
colt^e;  and 
an  accKlent 
threw  into 
his  I  a  i>  a 
coraniisaioii 
as  Bub-ftssiBl- 
HOt  OD  Uic 
Geological 
■nrvey  of 
Pflnnaylva- 
nia,  aader 
the  dircctioti 
of  Prof.  Hen- 
ry D.ttogers, 
•0  tlial  It  was 
oiily  In  the 
autumn  of 
1811  that  tie 
commenced 
hia  theologi- 
cal  ftHidtes  at   Fiinoeton,  X.J. 

llv  variy  iinnounoed  his  Intention  not  to 
apply  for  onlinacion,  but  to  spend  his  ininiMry 
among  the  castaway  p<>oplo  of  the  Alleghany 
Mountains,  with  whose  vrrvtchcd  spiritual  eon- 
dltioa  be  bad  become  acquainted  in  the  course 
of  tila  geological  surveys.     To  give  himself  a 


clo««r  and  ikeper  view  into  tlie  character  of  Uk 
descendants  of  ttic  ongina]  immigrant*  to  Penn- 
sylvania, he  snilc*]  IVom  New  York  lo  Livcrx>ool 
OS  a  steerage  passenger  in  184-1,  «alke<l  Uirougli 
Kngland  au^  around  France  with  a  knapsack 
aiul  bloiae,  v1ilt«d  the  Wnldenaea  of  Dauphinc 

iumI  ilio  Piet- 
ists in  Gene 
vn,  cTo«»ed 
Ihe  Jura  on 
foot.ntulmld- 
dli- Germany, 
and  spent 
the  winter 
months  iritb 
Tholuck  at 
the  univerci* 
ty  at  Halle, 
returning  in 
a  eatling-vea- 
Be)  nom  Bre* 
men  to  PhiU 
adelphia  the 
f  o  II  o  ir  i  n  g 
May.  He 
spent  the 
next  two 
years  in  the 
mountain- 
districta  of 
the  atale,  un- 
til hia  natu- 
rally rigoroiu 
mnstitution 
gave  way, 
under  iucea- 
aani  mental 
excitement, 
bodily  fa- 
tigue and  ex- 
poaure. 

A  long  lUneBa  enaned ;  but  late  in  1848  the 
wom-otit  mlaatoaary  bccami-  tbc  salaried  pastor 
of  an  Ortliodox -Congregation  at  is  t  church  near 
BoHton.  and  continued  in  that  capacity  three 
ywrs,  when,  bidding  farewell  to  his  parish  and 
to  theolog}',  be  reiurned  to  his  native  place 
and  naliirnt  science,  to  eommenoe  life  anew. 
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Tbo  next  ten  years  were  the  most  adire  of 
Ills  life,  most  of  the  time  being  spent  in  the 
field.  In  lAod  lie  publlahed  a  "Manual  of 
cutil  am)  its  to|K>gra])liy,  itlimtrated  by  original 
drawings.  cljidHy  of  fuels  in  the  geologj-  of 
Ibe  Appnladiiun  region  of  Itio  Utiitvtl  Stiitcs," 
and  was  a)>poiDte(l  secretary  of  the  Amcricnn 
IroD  asAodatioii.  In  1859  appeared  his  **  Iron 
mnnufiictiiier'H  g:u!<le  to  furnaces,  forges,  and 
rolling-milU  of  Ihc  United  Slatt-s.  with  discus- 
sions of  iron  as  a  cheinicjil  clement,  an  Amer- 
k-au  ore.  and  a  mnnufactured  article,  in 
conimeroe  and  Id  history."  Jftn.  15,  1868. 
trliile  exiunfning  the  Iron-works  of  southern 
Olio.  Mr.  I.i-»li.\v  wan  cli't-ti-d  ilbrnrinn.  and 
Jan.  7,  ]«5ii,  ont?  oftlic  four  sccn-uirii*  of  the 
Americnn  philo«opbica1  HO<-icty.  .-111(1  continues 
to  hold  these  ofBcea,  which,  for  the  first  year  or 
two.  withdrew  him  almost  entirely  fi-oni  field- 
work.  From  1860  to  1866  Jlr.  Lesley  was 
btisily  employed  by  capitalists  to  pronounce 
upon  projected  mining-plitnts.  and  by  mine- 
owners  to  examine  their  propcrlics,  the  cull  for 
iron  and  coal  being  great  on  account  of  the 
civil  war.  In  18^4  and  1865  serious  lllneaseB, 
produced  by  overwork,  prepared  the  way  for  m 
complete  breakdown  of  his  nervous  Hjt'fitcin  in 
the  early  summer  of  I8llt>,  IVom  whieli  lie  did 
not  recover  until  the  early  winter  of  18C'i,  this 
Interval  of  three  years  and  a  half  being  apent 
raoNtly  in  Kurope. 

Mr.  LL-Hley  went   from   Ilidy  to  the  Paris 
exposition  of  1867  n»  one  of  tlie  ten  eominis- 


sioDors  ap)H>int«d  by  the  L'niled  State*  teontc ; 
but  his  illness  steadily  increased,  and  be  wb«] 
compeU»l  to  abandon  his  duties.     Not  nntll 
1872  could  he  again  do  six  hours  uf  hard  work 
a  day:    and  n    new  career  of  usefblnesA  wa»i 
opened  to  him  liy  bis  ap{K>intment,  in  that  year. , 
to  the  professorship  of  gcolog)-  in  the  new  de- 1 
partment  of  science  of  the  I'liiversily  of  I'onn- 
sylvaniu,  and  !ii  1873  to  the  directorship  of  the  j 
Second  guologinil  iturvcy  of  the  stale,  still  la] 
progress.     For  four  years  (l»*7S-(«)  he  pei^ 
formed  the  duties  of  both  offlces,  findiog  Ills 
only  relaxation  in  a  short  voyage  to  Kurope 
every  two  years ;  but  a  threatening  recurrence 
of  his  former  maliuly  induced  bim  to  offer  lus 
resignation  to  iJie  inisiees  of  the  unlversiiytJ 
who.  however,  preferred  to  grant  him  an  In-^ 
definite  fVirlough,  until  the  clo&e  of  the  gcologf* 
cal  survey. 

With  what  untiring  zeal  he  has  devoted  him- " 
self  to  tho  work  of  tliat  survey  is  only  known 
to  those  who  have  been  aasociiitud  with  him  In 
th«  work.  Howsuccc&«ntlly  tie  has  conducted 
iu,  is  shown  to  the  world  through  tbo  seventy  , 
volumes  ruconling  lis  progress.  If  his  bun- 
driKls  of  papers,  st^ii-ntiKv  and  literary,  rend 
before  the  American  pbilosopliical  eo<!iety,  had 
never  been  published,  this  great  work  alono 
would  place  him  in  the  front  rank  of  Aiuoricaa 
geologists.  Of  the  pcreontti  cliaractor  of  a 
man  whose  modesty  is  his  most  prominent 
trait,  it  is  dilllcult  lo  ajicak  as  one  would  wistt 
during  his  life. 


AyfBRICAK  ASSOCLATIOK  FOR  THE  ADVA^S'VEMJRyT  OF  SCIEXVE. 


PENDING  PROBLEMS  OF  ASTRONOMY.^ 

Tnimv-MK  yean  aito  Uilt  very  month,  In  ihl»  dtjr, 
and  near  tlio  pUcp  where  we  are  now  aMnnil>leil,  tliQ 
Atiici'1«lii  n,>»ociatioti  for  the  lulvnnci-mi-nt  of  uieiiee 
Hftt  fUTiHtiiwil,  iiud  lieU  lu  flrtl  meeting.  Now.  for 
tli«  Aral  time,  il  revUlls  In  linnoroil  birlhpliice. 

F<?w  of  ilioM  prctont  ihU  i-YeTiine  werf<,  [  *uppoM, 
III  attMidance  upon  tliat  fint  iu«eilng.     lleri^  »n<l 

1  AddrtM  lo  Ibt  Aiiierlfaa  ■fe*>rUUuQ  fur  Uta  iiJvfhnHmBiit 
of  •clgnoi  ai  PblkilDlphIn,  :v.i,i,  &,  IfM.  Vj  I'ruf.  0.  A.  Vaf  no. 
ftofmtat  nt  Hiiouuinjr  ii  I'rlucviiui.  rallrlnf  piulilmt  it  iha 
uKdMlon. 


tbi're.  among  tlie  uiciubere  of  the  uioclatlaa,  1 1 
indeed,  Uie  venernbla  tncci  of  cmn  unit  anotliar,  w)iO|] 
>t  that  Ihnn  In  llic  fluili  unit  v^or  of  early  mauliood,  > 
|)iiritrli>N[«'I  111  iu  iiroeeeiliiigt  awi  discunslonv:  and  { 
Ibtri?  at*  otl:cr^  wliu,  ai  boyi  ur  youths,  looked  on 
In  Kllani^f.  ami  listf tiins  to  Ihs  words  at  AgaMix  and 
Pclre(>,o(  Bachc  niid  llpnry,  and  tlie  Hogen  brolhecvj 
arnl  tlieir  AMOciatcs.  ilmiik  In  iliai  iuBpirIng  love  oiP] 
Inilli  and  «cli.-ncv  which  etvr  aince  hu  giildwl  and 
Impelled  Ibelr  Uvea,      rmbablv  eQOU£h,  too,  there 
may  lin  amons  our  biwU  In  ihe  aiidlenoe  a  t«w  wfa» 
remeiiibcr  tliai  nccasloti,  and  were  ptweat  aa  (pe^J 
taton. 
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But.  ■ubMAiitinlljr,  •«  vbo  niMt  ber«  to-da;  *r«  b 
nair  ^Mention,  more  nuinurou*  McUinlr,  abil  in 
aome  reipecu  tuiqacatlonablf  betwf  ei)Uipped  tor 
oar  work,  ilian  our  )irv(l«MMi>ii  wei«;  iliough  wa 
ta\fbi  not  raru  lu  cli>ll«ng«  (xnaparlwM  u  Kgard* 
aMlT«  ablliiy,  or  cl««rt)uM  of  Insight,  or  lottj  \mr- 
po»e. 

Aii'l  ilic  (licit  or  MlenM  hu  greatly  cfa«ig«d  lii  CJi« 
tD«Aii  time:  m  muoU,  perbajie,  w  tUtt  grMt  city  &ii4 
tlie  nntioii.  On«  mlglil  almoit  uy,  tliai,  «ince  ISiS, 
'all  Ibliis*  tiai*"  become  new'  In  llin  ■clcijtlfl«  world. 
Tfaon  1*  a  n«w  maUicmallct  aoil  a  now  ulroiioiny, 
k  new  ohciDiairy  and  a  new  ulvclridly.  a  new  fpeoiogy 
and  a  new  biology.  Grvat  toicvs  bnvn  apokeii.  and 
bare  iraii'tonnfd  iLn  world  of  llinutttii  and  rocarcL 
ax  much  M  tbc  material  [irodurta  ot  tcleiiot  liave 
aliet«il  Uie  a«pi'ots  of  external  lite.  Tbe  ttilegraph 
anil  dynamo-mactiloo  have  not  mote  changed  the 
eotnHtiou*  of  biuln«u  and  liidiiatry  ihnn  tli«  *pMU< 
lallon*  of  Danrlti  and  Hdmholti  and  their  coiii|>«ers 
bare  afTseted  UiMe  of  phlloeoph  j  and  science. 

But,  although  (hlx  r«tum  to  our  birthplace  *t)B> 
fiuu  mlroipcctlon*  and  ctiii|inTi*oii>  wlilcb  mlsht 
profitably  occupy  our  aitentinii  for  even  a  tnuch 
lonjier  time  Ihau  thii  eveoiii^'*  sedalOD.  t  prefer,  on 
the  whole,  to  take  a  diffeRni  course:  luoklDg  (or- 
wonli  mther  (ban  backward*,  and  conAiilng  niyacK 
inalnly  to  topic*  which  l!e  along  tha  pathway  of  my 
owii  lln«  ot  worlt. 

The  royager  upon  the  inland  »ea  of  Japan  sees 
continually  rfainf;  before  him  new  tslaiids  and  moiiii- 
laliit  ol  that  fairyland.  Some  come  out  ^nddunly 
fruin  l>ebind  nearer  rocki  or  hlela,  wblcli  long  coii- 
cealcd  tlw  gmalcr  thing*  beyond ;  and  lome  are  veiled 
Id  clouda  wbkb  $iio  no  hint  of  what  Ihcy  hide,  until 
a  b(«*f«  roll*  Itack  the  ciirtHiii :  ittiine,  and  the  great- 
Mt  of  tbem  all,  are  firal  scuti  as  the  iniiiuleil  ipeolca 
■poo  tbe  horlMU,  and  grow  slowly  to  their  final  gran- 
ikur,  Evtn  betoro  tliaf  raaeh  thi-  horUon  lino,  while 
T«l  Invialbic,  lh«y  somettmea  Intlcnaii*  th<>ir  fno/twe 
by  >ig>i>  III  'ky  and  air;  so  slight,  indeed.  Ibat  only 
the  ptaeliacd  «yo  of  the  •killul  aailor  can  delect  tli«m, 
tfaousb  qulio  obrloua  to  him. 

Booicwbat  M,  aa  wo  look  forward  Into  the  fuiura 
of  a  ici«ne«,  we  sec  new  problem*  and  great  subjecia 
pfosentlng  themielvea.  Some  are  Imminotit  and  In 
tfao  way,  —  th«y  muit  b«  dealt  with  at  once,  before 
furllM-r  pmitroM  can  be  mada;  nth«r«  ara  tnom  re- 
motely iQterMtiag  Iti  varion*  degree*;  anil  some,  aa 
yet,  are  mere  auggestlons,  almost  tuo  miily  and  In- 
dednllo  for  tt«ady  conicmplalion. 

With  your  perml»eioD.  I  propoae  Ihit  erenlng  tu 
caiuM«r  aome  of  the  pciiilliig  problem*  of  astronomy, 
-•UlOM  which  *ecm  to  lie  most  pretilng.  and  inoit 
Brptitly  n-i|uir«  ttolution  a*  a  condition  o(  atlvance; 
Mid  tliosv  which  appvar  In  them*elr«s  moit  InierMt- 
Inf,  or  likely  to  bo  fruitful,  from  a  phlloiojihic  puint 
«f  Ttoflf. 

Taking  Dm  thoae  that  lla  nearoit,  wo  bava  tho 
4iM»llam*  wblofa  relate  to  the  dlinenalon*  and  Buan 
of  llM  mrth,  lh«  uniformity  ot  lia  ilhirnal  rotation, 
and  ihc  constancy  of  li*  poles  and  axis. 

I  tbink  the  tmprr«>lon  prcvitl!*,  that  we  alrsady 


know  the  earib'*  dlineiulont  with  ait  aocoracy  oTen 
greater  thin  that  reijuiml  by  any  iuIrt>n«ni(ciiJ  ite- 
manda.  I  certainly  bad  Ibat  Iropresaion  myaelf  not 
long  af  o,  and  wta  a  lUlk  iiartl«d  oa  being  told  by 
the  aup«viirt«ffldent  of  our  N'autlcal  alnuiM  that  tbo 
rentalnlng  uncertainty  was  still  aufflctent  to  produce 
««rloo*  embarrawmeni  In  tlie  reduction  and  coioparf* 
•on  ot  certain  lunar  oborrratlOB*.  The  knglh  ol  the 
line  Joining,  say,  the  Naval  obterralory  at  Wiulilng- 
ton  with  the  noy»l  oh*erTalor<,-  at  the  Ca|>a  ut  Ui>od 
nope,  f*  iloubtful:  not  tn  the  ettrnt  of  only  a  few 
hniidrcil  fMt,  a*  commonly  *npfHu«d,  but  tbe  nncer* 
lainly  amouata  to  Mine  Ihoukauilt  of  feel,  and  may 
posaibly  be  a  mito  or  more,  probably  not  leM  lliaii  a 
lon-tJioU)niidih  of  the  whole  diatance:  and  the  dirte- 
ttmiot  the  line  1*  uncertain  in  about  the  same  degree. 
0(  cuurve,  on ihoae  portions oteiibercontlnMit  which 
liare  been  dirvctly  connected  with  each  other  by  ^ei>> 
detle  Irlangalallon*,  no  corresponding  un<eitainty 
obialni;  and  aa  time  goes  on,  and  tbeM  •iirTeya  art 
«xl«ti4ed,  the  form  and  diiMCBiiDna  of  each  mntluu- 
ou*  laod-iurface  will  become  more  and  more  perfecUj 
det«nnliMd.  Hut  al  prr^cnt  we  hare  no  latlsfaclorT 
mean*  of  obtaining  t)ie  de»lrcd  accuracy  Id  tbe  rel*- 
tlve  poaitlon  of  place*  leiiarateil  by  oc«an*,  to  that 
they  cannot  be  connected  by  chain*  of  trianfuUilon. 
.Vatronnmlcal  dnf.rnilnallon*  ot  latitude  and  longi- 
liiile  do  not  meet  the  caie;  (1bc«,  In  ili«  iHt  anatyala, 
they  only  Kive  at  any  teleeled  atation  tlie  dkretion  t^ 
gravity  relatire  to  the  azb  of  the  earth,  and  aome 
llicd  meridian  plane,  and  do  not  furaiib  any  Jfauor 
meiuiiremeni  or  dimension. 

Of  CDiino.  if  the  ciirfnce  at  the  earth  were  an  exact 
splir^ild,  and  It  ihere  n'ere  no  Irretcnlar  attracilona 
due  to  mountain*  and  lalleya  and  the  varyioK  density 
of  strata,  the  dlfflculty  could  be  easily  ended:  but, 
aa  the  matter  atandi.  It  looka  a*  If  nothing  short  of 
a  complete  geodetic  irlanfrulatlon  of  tlio  whole  cMtb 
would  erer  answer  the  purpose. — a  trlangulailMi 
covering  .\sU  and  Africa,  as  well  aa  EuTOjie,  and 
brought  Into  America  by  way  of  Siberia  and  Be- 
ring iitralt. 

It  U  Indeed  theoretically  jioftsible,  and  Just  cOD- 
celrable,  tliai  the  problem  may  tome  day  be  reveraed, 
aud  that  the  geoileilst  may  come  to  owe  some  of  hi) 
most  Important  data  to  tbe  obterTer*  of  the  lunar 
motions.  When  the  relative  potlltou  ot  two  ov  more 
remote  obtervatorfes  shall  have  been  precisely  deter- 
milled  by  Irlangulatlon  (tor  Instance,  Greenwich, 
Madras,  and  the  Cape  of  Good  IIopi>),  and  when,  by 
lin|iraved  mcthoils  and  observations  made  at  thOM 
fundamental  atation*.  the  moon'e  position  and  motion 
relative  to  them  shall  bare  been  dcturmltivd  wiib  au 
accuracy  much  exceeding  any  thing  now  attainable, 
then  by  Similar  ubtervatioDC,  made  slmultaneoiuly 
at  any  station  in  tbi*  hemltphere.  It  will  be  theuretl- 
cnJly  possible  to  deliirmine  the  position  of  thi*  sta- 
tion, and  so,  by  way  of  the  moon,  to  bridge  the 
ocean,  and  aicertain  buw  other  stations  ore  related 
to  thote  which  were  taken  as  priimiry.  I  do  not, 
at  course,  miuui  to  Imply,  that,  In  the  prntent  *Iate  of 
observational  aalronomy,  any  inch  pcoivdure  would 
lend  to  nrsulis  of  much  value :  hut.  U>fore  the  Asiatic 
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tfinnsuUlion  raecti  lh«  Araerknn  at  Dcritij;  SUalU  It 
!■  not  uiillkcly  ih>t  tb«  aectif>c;  of  lunar  obMn«- 
_Uoii>  vltl  b#  |[n>a[|y  lticr«M«il. 
I  Tliu  preaeiil  unrarlaloty  ta  to  llie  e&rtli'«  Oliueii- 

Diui  is  nc>i,  bowerer,  n  wnilblc  emburrvamcnt  la 
ulrDiiamm,  nxcnpC  In  dealing  vith  tiio  muon,  oipo- 
clnlly  111  alWnipllnj;  to  omploy  nb«prviiiioii#  niiulo  »t 
r«ini>t(-  and  iiccaii-««pnrat»<I  itutioni  lor  Uie  ilM«r- 
nilnntioii  at  bvr  parulliut. 

A*  to  tlio  form  o(  (.he  «ttrih.  It  leemt  jirctl^r  (^videat 
UinC  botoro  lolis  ll  will  bo  wl»e  lo  givp  up  tiirtlinr  nt- 
t«nipM  CO  <l«teriuitii>  ozaotly  wbui  tphvK>iiI  i>r  elDp- 
■oii)  riiiKl  ne/ii'Iir  tnrrtsponda  lo  tlie  iictual  Hgun.'  of 
tbe  «arLb:  since  every  new  eontlnentiJ  surrey  will 
Kquir*  H  inodillcHtinii  of  tlid  cIi'mi^iiM  nf  till*  *I>hr- 

roid  la  orJor  to  lake  accoTinc  of  ili«  nuw  data.  It  will 
be  better  to  sMuroe  toma  ciosely  ApproximaM  Bpbe- 
Told  oi  aJltialU^  ;  lt«  eleiitent*  to  be  forever  relnJnoi] 
nnchanged,  whtie  ibo  d«vlaiion*  of  the  notual  turfaco 
from  lliii  ideal  itaiidnnl  irlll  bo  ibe  aubject  ot  eon- 
tiiiue<l  iDveatiKatioii  and  uK-aaureinent. 

A  more  important  and  aiisloui  question  of  (be 
moilern  Mironomcr  U,  I*  tiin  <urtb'«  rotntinn  nnl- 
[i>iin.  aiid.  1(  Doi.  In  wliat  way  and  lo  vhal  exlfiit 
doe*  1(  vary  7  The  Importanoe.  of  cour&e,  lies  in  (be 
fact  that  this  rotatliHi  fnmisbe)  our  fundamental 
meniurc  ami  unit  ol  Ilmr. 

Up  lo  a  comparatively  recent  date,  there  hiu  not 
been  reuon  to  suspect  this  unit  ot  any  rariatloo  nif- 
fleient  to  be  detected  by  buinau  observaiiuu.  It  has 
long  benn  prrcclved,  of  eoiino,  (bat  any  changee  in 
tbe  esrtli's  fomi  or  dimensions  must  alur  liie  leoinb 
ot  the  d.iy.  Tliv  dis|ila(^emeiit  of  the  surfiii;«  or 
•train  by  cartbquBkei  or  by  mor«  gradiiiil  elevation 
and  (ubsldvnce,  tbe  transportation  nf  matter  towards 
or  from  tlic  equator  by  rivers  or  ocean  ciirreiiU,  Ibe 
accumillatloD  or  removal  of  ice  in  tbe  potor  re^tuns 
oronmountaiD-lopf.  — any  sueb  ciius^  niiisi  neccs- 
tJirlly  prcidui!0  a  feal  clIocL  So.  n1*u,  must  the  fric- 
tion ut  tides  aiid  trade- winds,  Itui  ii  bits  I'cen 
snp|jo»ei1  dial  these  effects  wurL>  so  minute,  and  to 
sucli  Ml  extent  mutiinlly  couiiiensaiory,  a»  to  he  quite 
beyond  Ibc  rencb  of  obSTrrailoa:  nor  li  It  yet  eerlnln 
thai  Ihiiy  are  not.  All  tlint  can  bi-  uld  Is.  thai  It  U 
now  beitinnlug  to  he  (iut»tional>!e  wlietber  lliey  an, 
or  are  not. 

Tbe  rcaion  tor  aiiapectinft  perceptible  rarlnllon  In 
tlia  earth')  rovolntlon,  lies  mainly  in  certain  unex- 
plained irrsKtilBrllles  In  tbe  apparent  motions  of  ihe 
laoou.  Sbe  alone,  of  all  the  liuaveniy  bodle*.  changen 
her  place  in  tbe  sky  so  rapidly,  Ibat  minute  Inaccum- 
cle*  of  n  second  or  two  in  the  (Imn  of  obserrstion 
would  iKAil  to  sensible  disciepancies  in  ibe  obtprred 
pusitiou :  an  error  of  one  second,  in  the  time,  corre- 
sponding to  nbout  balf  a  aocond  in  iier  place,  —  a 
4niuitlt]r  minute,  ccnatnly,  but  iM-rtectty  observable. 
Xo  otbcr  huTenly  boily  bas  au  apparent  movement 
anywhere  nearly  u  rapid,  excepting  only  the  Inner 
satellite  of  Mars;  Mid  this  body  I*  so  mliintc  (hut  Its 
■iceiiratG  obtervatloQ  Is  ImpmcUcabie,  except  with  (h« 
largest  (eleseopes,  and  at  the  timea  wben  Mara  U 
unusually  near  tbe  eartb. 

Kow,  ot  late,  (lie  mollons  of  tbe  tnoon  bavo  been 


very  carefully  InvesUgated,  botb  theoretically  and 
nbiervalioiiaJly;  and,  la  *pite  of  avery  tiling,  tber* 
remain  discrepiincle*  wlilcb  defy  explanation.  W* 
are  compeltoit  ti)  aiimlt  one  of  three  things,  —  either 
the  lunar  theory  Is  In  some  de^^ree  maibetnaticAlly 
incomplete,  and  falls  to  npresent  accurately  tbe 
Sravllatlonnl  action  of  the  earth  and  sun,  and  other 
knoWTi  heavenly  bodies,  upon  her  movements:  or  some 
unkiioim  foree  other  than  tbe  sr>*itaiioiial  attrac- 
tions of  these  bodies  Is  oporaiius  in  (be  ease;  or  else, 
Itnally.  the  carlli'i  rotational  mnllon  is  more  or  lea* 
in-cgular,  and  so  affects  tbe  ilme-reekonlng,  and  con- 
tokfiiilfl  prediction. 

It  tlie  last  Is  really  the  cnsc.  it  is  in  some  seuie  a 
most  dlseoiimglng  fact,  rie.ocaiarily  pulling  a  limit  to 
the  accuracy  of  all  prvillcttoii,  unless  some  otlier  un- 
changing and  convuiiient  measure  ot  time  tbiil  be 
found  to  replace  the  'day'  and  '  second.' 

The  question  at  oncf  prcaenu  llsnif,  How  can  the 
constancy  ot  tbe  day  be  testnil?  The  lunar  motions 
furaUhgrouiidaof  suspicion,  but  nothing  more;  iliif« 
It  is  at  least  as  likely  that  the  malbeinatlcal  theory 
1>  miniilcty  Incorreei  or  incomplete  ns  that  the  day  la 
sensibly  vnrlable. 

Up  to  the  prvsL'nt  time,  the  most  elTeclive  wsla 
suggested  are  from  the  imnsiis  ut  Mercury  and  trora 
thoeclipfes  of  .Jupiter's  satellites.  On  the  whole,  the 
rssiiit  of  Troffwior  Newconih's  lOalwrac  and  exhnu*- 
live  invesliijnition  of  all  the  observed  transits,  togulher 
with  all  the  available  eclipses  and  occullatlona  o( 
Stan,  lonit*  rather  (o  establish  tbe  sensible coniraney 
of  tli<.>  day,  and  lo  make  it  pretty  certain  (lo  lite  b^ 
own  Inuguoge)  Ilial  "  iiiequalilies  in  the  lunar  ini>> 
tions,  not  accounted  for  by  the  theory  of  grikvltiition, 
really  exist,  and  In  such  ft  way  that  the  mean  motion 
ot  the  moon  lieiween  )800  end  187&  was  renlly  leea 
()«.,  slower)  tlinii  between  ITiO  ami  1300."  Uutli 
lately,  tlie  obiervntlons  of  Jupiter's  satellites  have 
not  tieeii  made  wlib  sufficient  accuracy  lo  be  nf  any 
use  In  settling  so  delicate  ii  (luestlon ;  but  at  present 
the  observation  ol  their  ecllpics  is  bein^  earried  on 
at  Cambridge,  Mass.,  and  elsewhere,  by  methods  that 
jtroml'R  a  grvat  Increase  ot  accuracy  over  any  ijiln); 
preceding.  Of  coiirae,  no  tpvedt)  solution  of  the 
problem  Is  jmssible  through  such  ohserv,ilii-iii.  an>l 
their  result  will  not  be  so  free  from  muibeuatica) 
rompilcations  as  deslmbln, — complications  arising 
from  the  miiiual  action  ot  the  satellites,  and  tlii-  rillj>- 
soiilnl  form  of  tlie  pinuet.  On  account  ot  its  ttt*' 
doin  from  nil  sensible  disturbances.  Ibe  remole  and 
lonely  satcllllo  ut  Neptune  may  possibly  some  tlmo 
contribute  nsotul  data  to  the  problem. 

We  have  not  time,  and  It  lies  outside  my  present 
scope,  to  discuss  whether,  and,  If  so,  bow,  )i  may  be 
pMslbic  to  And  a  unit  of  time  (and  length)  which 
shall  bo  Independent  ot  the  eartli'i  conditions  and 
dimensions  (true  from  all  lucaj  consJdrriil(o»(),  eus- 
mical,  and  as  appllcaiile  In  the  planetary  system  of 
the  remotut  staraatn  our  own.  At  present  we  can 
postpone  lis  consideration ;  but  tlie  time  must  un- 
questionably come,  when  the  accuracy  of  *e<enllil« 
obaervalion  wUt  ba  so  tar  increased,  ilini  liie  irregu* 
larltloaof  tbeearlli's  rotation,  proiiuced  by  tlie  cause* 
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aUnd«d  to  a  frw  miiiutM  tgo,  iriU  fntruA*.  sail  ht- 
CiMDe  lnlol«rablo.  Tll«ii  A  n«v  uiiil  of  linic  vill  h»Te 
to  1>«  foanil  for  •cicutiBc  puri><»«'*.  founded,  prrhap*, 
M  bu  been  alnMly  augjeilal  \tj  inaur  phfitlcItU, 
Upon  Um  TlbKtlonf  or  moiioB  of  llgbt,  or  apon 
MBC  otb«r  phytic*!  ac^on  wfalcli  perrailM  lb«  uni- 
vgno. 
Aaoi]i«r  problem  of  turti-iitlal  Hironomy  ivIbIm 

10  Ibe  con«uiic;  ot  tbo  poiliioa  of  ilie  xarili'*  uii 
tn  lb*  glob*.  Jiist  u  ilisp)aceiiienta  of  oiaitcr  opun 
lb*  Mrfac«  or  ia  Uie  Inturior  of  tbe  uuth  vunld 
proiluoe  ctungM  In  the  iltn*  of  rotailon.  ■»  klao 
vouM  tlicj  uuip  corrMpoiidlni!  iilt«mioM  in  iha 
po«llJo«i  of  tiM  kxt*  Mill  ill  the  places  of  ll»e  poles,  — 
<b«qKei  c«rUiol]r  rery  mluute.  The  only  quettEon 
Ii,  wjwthvr  Uiej'  arc  *a  mliiitte  M  to  defy  deUctlon. 

11  is  euj  to  ion  dial  Mny  «ii«ii  diepUcemenU  of  the 
Mirtli'«  ut*  »lll  be  inilicnteJ  hy  changea  In  the  Jad- 
tudw  of  our  obMTvatories.  If,  for  itiiMnce,  tbe  pole 
wor«  moved  *  liundrpd  feet  (ram  lt>  pntMnt  posi- 
tion, toB-ard*  the  contlnanc  of  Kiirope,  the  latiluilM 
uf  BuPDpeut  obwirTat»ri«f  woiilil  be  incr«M«d  about 
one  Hcaiul,  wliUe  hi  Asia  and  America  the  effects 
would  be  trifling. 

Tbe  only  obserratlonnl  crld«noe  of  (Uch  inoT*- 
menu  of  the  pole,  wbicli  ihu*  (ar  anioitnU  to  any 
thing,  b  (oand  Ui  tlie  fi>4ult*  oblalned  by  Nyreii  lii 
mluelng  the  determiDatlont  of  tbe  latitude  of  Pul- 
koira,  naile  wllli  the  great  terllcol  cirrlo,  ilurliijt  tlia 
Iwt  t««iiiy-flre  yean,  Tliey  >Min  to  iliow  n  «lo<r, 
■teadydlnlnullon  of  the  taUtude  of  tbli  obsemiiory, 
MDounilng  (o  about  aaecorid  In  a  coniiiry:  t»  If  the 
iionli  po(e  were  ilrKtlnjt  away,  and  inereMlu^c  lia  di»- 
tance  from  Polkowa  at  the  nM  of  about  one  fool  a 
year, 

Th«  Qeeenwlch  and  Pari*  ob*ervatlon>  do  not 
■bow any  Rich  rvsull:  btii  they  are  not  cioiiclusive, 
on  account  of  tlie  dlfleivuce  of  loti)^tude,  tu  My 
notbiugof  ibeir  Inferior  precUion.  The  i|tie«tion  is 
certainly  a  doubtful  one;  l>u[  It  U  eonaiderol  of  an 
much  laporlauGO,  tbst.  at  tlie  ineetiiis  of  tlie  toter- 
national  geodetic  asaoclatioo  in  Rome  Lait  year,  a 
rcaoluiion  was  adopted  rvcomm ending  obsemlloiu 
specially  designed  to  settle  IL  The  p!nn  of  ^g, 
Fetgola,  who  Introduced  tJie  resolution.  Is  lo  •e'lcct 
paira  of  suilous,  hating  nearly  tbe  laiue  laiiuide, 
bat  differing  widely  in  longitude,  and  to  det*rnilne 
lb«  aifweiie*  of  their  latltudns  by  obMirriiirons  of 
lite  same  set  of  sun,  oIi*«rre4  with  similar  Instrii- 
nwnie,  bt  tfce  same  numner,  and  rednued  by  the 
aaaw  netbods  and  fonnulac.  So  far  as  |>oi*lblc,  the 
same  observers  are  to  b<>  n^lnliied  tbrouj[h  s  (orles  of 
years,  nnd  are  freqiiuiiily  lu  eirbaiii:e  tlalkins  wbeii 
pr«eticaMe,  vi  ns  tu  eUinloale  pcnonsl  equottons. 
The  main  dllBrulty  ot  the  iiroblom  Um,  of  eouran. 
In  tbn  inlniiieiiessof  the  effect  to  be  deirvbul;  and 
ilv  only  hope  uf  tuci-cH  lies  In  ilie  luoti  scrupulous 
cnrc  and  precision  In  all  ibc  aprrailcma  Involvivl. 

Other  peoblenis.  roiallnji  tot  lie  rigidity  of  iIm  earth 
and  11*  Internal  constitution  aii<i  leiniwralure,  hare, 
indeed,  ostronoDileal  bearing*,  and  may  be  m«lied 
losoiioeeileut  by  astroiiumiolmethodsand  coaalder- 
allons:  but  tliey  lie  on  Ilia  border  ot  our  tcicnee.  and 


time  forbid*  any  thing  more  tlon  their  mere  mention 
here. 

It  we  consldaf,  oeit.  the  p«<oblcni«  set  ua  by  tbe 
moon,  w*  find  iJie>m  numerous,  important,  and  dlA> 
cult.  A  poriiou  ot  them  are  purely  inslheniallcal, 
relating  to  her  orbital  motion ;  while  other*  are  i>hjv 
leal,  and  bate  to  do  wltb  bcr  surface,  almunplien), 
beat,  ric 

As  lias  been  already  iDtlmalMl,  tbo  lunar  Ibeory  is 
not  In  a  satisfactory  state.  I  do  not  mean,  ot  coarse, 
that  Ibe  moon'*  deviation*  from  tlie  predicted  paifa 
are  grow  and  palpable,  —  sneb,  for  Instance,  as  (ould 
be  perreived  by  ihe  niisided  eye  (this  1  say  for  tbe 
beiieSt  of  il>oae  who  otherwise  might  i^it  understand 
bow  SRioll  a  matter  set*  astionomert  to  grtimbHog): 
but  Ihey  are  Urgr-  enough  l«  bocaellyobeerTable,  and 
even  obtrasiie,  aiaouiiUng  to  s«vend  second*  of  arc, 
or  miles  of  space.  As  we  hare  seen,  the  atlenpt  to 
account  for  ibem  by  tbe  Irregularity  ot  tbe  eartli*! 
rotation  lia*  apparently  failed;  and  wc  ore  drlren  lo 
the  conciuiien,  either  ihal  other  farces  ibsB  gnrlto- 
lion  are  operative  upon  the  lunar  motions,  or  ebe 
(what  Is  (ar  mure  probable,  coniideriug  the  past  his- 
tory of  theorallcal  astronomy)  liiat  Ibe  malheiuatkal 
theoiy  1*  somewhere  at  fault. 

To  one  looklni:  nl  die  matter  a  Utile  from  the  o«t- 
side.  It  »eFniB  aa  If  Ibat  which  is  most  needed  Jiut 
now.  In  order  lo  sccurv  the  adrauco  of  science  in 
many  dlinclions.  Is  a  new,  more  comprehenslTC.  and 
nir>re  iuauai;eaMo  solution  of  ilie  fundoiDental  eqnit- 
lions  o(  motion  uader  attraction.  Yax  be  it  from  me 
lo  cry  nut  afialnst  tiiose  tltatbciualiclaii*  wlio  deJIgbt 
th«iuwlT«s  In  Imnsocndetital  and  n^dlmcnskmal 
space,  and  revel  in  the  theory  of  nuinben,  —  we  all 
Iraow  how  unexpectedly  diicoverics  and  new  ideas 
belonging  to  oni!  fluid  of  science  tind  use  and  appU- 
calloii  In  w  idely  different  region*.  —  but  I  nwn,  I  fed 
much  more  iniereat  In  Ihe  itudy  of  the  theory  of 
fii  lie  Hods  and  dlfferenliol  equations,  and  expect  more 
aid  tor  astronomy  from  It. 

The  problem  of  any  number  ot  bodies,  movlag 
under  tiielr  niutual  altmctiuu,  acvonliug  to  the  New- 
tonian laws,  slarnU,  from  a  pliyikol  point  of  Tkn-, 
on  pivciicly  the  lantn  (outing  *a  that  of  tiO"  bodies. 
Given  tbe  masee*,  and  tbe  positions  and  velocities 
corresponding  to  any  luoinenE  of  lime,  tben  the  whole 
configuratinn  of  the  system  tor  oil  lime,  part  and 
future  (abstracting  ouisldi'  forces,  ot  counc).  Is  ab- 
Holutely  determinate,  and  amenable  to  calciilatlwi. 
But  while,  iu  the  cose  of  tnu  bodies,  the  nicnistiou 
is  easy  and  feasible,  by  methods  Itnown  for  two 
hundred  years,  our  analysis  has  not  yel  maslered 
tbe  general  problem  for  more  than  two.  In  special 
inscaneee,  by  computaUons,  tedious,  inillrttl,  and 
approximate,  we  can.  Indeed,  carry  our  iieedtctiont 
forward  orer  long  periods,  or  indicate  post  ORidillon* 
with  any  re(|Ulrcd  degree  of  accuracy;  bul  a  general 
and  univorsslly  pracUoabla  aolutlon  is  yci  wanting. 
Tbe  difficulllee  in  the  way  are  purely  matbomallcal; 
a  step  nasds  to  l>e  taken,  correspundlng  in  importance 
10  the  introduction  of  Uie  circular  functions.  Into  tr1g> 
oiiooietry,  tbe  Invention  ot  logarllbms,  or  tbe  dis- 
covery of  Uic  calculus.    Tbe  problem  controiiia  tbe 
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wlroDotner  on  «  biindnd  (lifl'«n>nt  ruail* ;  nnil,  until 
ItU  OTOKOmn,  pro^reM  ili  Iben  din-clioiis  mtiat  bo 
ilow  aail  pi^nful.  One  coutd  nol  truly  >ay.  pFrluips, 
that  tlictuniu'thcorjrmiut.  In  Ilia  moan  wbllc,  rcnialn 
quite  at  a  (Mnditlll :  labor  rxpcnilv (1  In  Itic  olil  wayi, 
upon  tlio  mciision  »ii<l  ilevvlupriiUDt  of  «xiftt)ug 
ni«llio<l«.  nuty  not  be  fnililuia,  and  iiiny,  perliapa, 
tiler  a  vhilt,  eBrct  thn  recnTiclkiiiriit  of  prodlctiiui 
and  obRcrrntioii  fnr  tipyiiii<]  the  prvtuiitt  llmila  of  U- 
curacf .  But  U  w«  only  bnd  tliei  matlieniallcal  puwen 
m  Innji  for.  tbnii  progress  irould  be  us  by  vitigs:  w« 
tliould  Sy,  where  now  wi-  crawl. 

As  to  tbo  pliytlcal  probl«ins  prctonted  liy  the  moon, 
the  qiiattliint  relaUii);  to  ili«  light  anil  beat  —  tbo 
rMlIanl  enorf^f— it  aends  us.  and  to  its  tcmperaitire, 
•MW  to  be  tbn  mod  attrnctivu  at  present,  ripuclally 
for  tbc  rcitmn  that  Ihn  rrviiilu  of  Ilin  mutt  iwiciil  !u- 
TMIIgfttrii'*  ■(K>in  jianlally  to  c<i[itratlkl  lliusv  ublaluiKl 
by  thtilr  [i(v>I(.'C4Uiir>r:i  soinc  yi'srs  iu^>.  It  duv  Iui>Ic* 
M  if  we  alicmid  have  to  lulnill  Ihnt  nearly  all  wc  rv- 
ceivv  from  tbn  moon  U  niinply  rrJIfi^Ud  •iiii-ll|{hi  and 
siui-bcnl,  nnd  tliM  tile  ivmpefnliirv  of  ilie  lunar  siit- 
facn  nowli«r«  ritu  as  higli  as  tli«  Ircenirig-iioint  ot 
wat«r,  or  «ven  of  mercury.  At  the  miiid  time,  lonio 
aslronomuri  of  reputation  an  not  dltjiMMl  to  admit 
•uch  an  upipitlnR  ot  IonK-rec«lv«<1  Umu;  and  it  la 
qtiltacartaln,  that,  iutbe  course  of  the  next  few  yoan, 
Uioaubjcet  will  be  (vref uily  and  variously  Inreiilgatcd. 

Oosuly  cuiinccted  with  thin  li  the  problatD  pf  a 
lunar  atnioipiieni — It.  iudeoil.  *lip  1in«  Hiiy. 

Then  lliere  is  tlie  yery  int«re»tln);  discussion  con- 
cerning change*  upon  the  iiAion'i  nirfaee.  Coiiiiidcr- 
Ing  thodilTorrnc'<  hflwcenonr  modem  telmcopea  and 
tboM'  empliiyed  nfly  or  n  hundred  yeara  a^,  I  tliink 
It  still  far  from  certain  iJini  the  differences  between 
the  reprvirntntlnni  ot  varller  and  inter  obiervi^ri 
nocuiarlly  Imply  any  re.il  alt«ratlonR.  But  tliffy.  no 
doubt,  render  It  eaiiti^vriMy  probiMe  that  »ii[?li  alt«^ 
atlunt  have  occurred,  and  are  atlll  in  pragrvsi;  ami 
(hey  justify  a  pcnlitaiit,  careful,  minute,  and  tlior- 
ough  atudj  of  tli«  dislall*  of  tlif  lunar  mirfai'i'  with 
pOw«rful  Instrumeuta:  espcciiiliy  do  they  Inciiluat* 
Um  ?aiue  of  largu-fcnle  pholograpl'*,  which  can  be 
preaerred  for  future  eunipartion  ns  nnlmprachnliic 
Hltnoiin*. 

1  will  not  leave  the  moun  nitboul  a  word  in  respect 
to  the  remarkable  iiieculalioiis  of  Profeaiior  Gearg« 
Darwin  eoncemiiis  Uio  tidal  evolution  ot  ouraatcllltc. 
Wltliout  neceMarlly  admlttliiK  !xll  iho  nuinsrical  r«- 
■ulta  a«  t«  berag*  and  hur  pxsl  ami  future  bisiory, 
one  may  certainly  any  thttt  ho  hoa  given  n  moat  pli>u> 
sible  and  ■■lUfiu'UjrT  rxplnnallin  of  the  manner  In 
which  tlie  prf^ciit  *late  ot  tlilnxa  mlglil  have  come 
about  thri>ui:h  the  oporatiou  of  cauae*  known  and 
recogulicd,  ha*  opened  a  new  Held  ot  reiearcli,  and 
abown  tbn  way  to  new  domlnloni.  The  lutroductlon 
of  the  doctrine  of  thf  coiDi'rvaiion  of  oneriiy,  a«  a 
mean*  of  ratabllsbing  Ibe  conditions  of  motion  and 
eonSgnralion  In  an  astronomical  *y*t«ni,  is  a  very 
llOportanl  ■t4'p. 

Id  tho  planetaiy  lystera  wo  meet,  In  llie  main,  tba 
•am*  probluma  a»  tboae  that  reUM  to  tho  moon,  with 
a  few  c«Ma  ol  tpedat  liiter«al> 


Kur  Ui«  most  part,  the  accordance  between  Ihwrj 
and  obsen-atioD  in  ibe  motioni  of  (ho  larger  pinnet* 
la  as  close  a«  could  be  expected.  The  labors  of  !>«- 
vcrrlcr,  Ilili,  Kcwconili,  and  others  have  >o  nearly 
cl««n<'l  tlin  n^id,  thai  It  •cems  llitely  that  >«v«f«l 
ilecadM  will  bp  nwdpd  to  dcrelop  dl»ere]iaiicle«  »uf- 
flcienl  to  furnish  any  tmporlaiil  cirrvctiona  (i>  our 
pre*en(  tables.  Lcvcrricr  hiin»elf,  huu'ev«r.  Indi- 
cated one  RlrlkInK  and  nlgniflcanl  exception  lo  lite 
general  tdwuhleucA*  ot  tho  ptanela.  Mercury,  th« 
nearest  to  tlie  sun,  and  the  one.  ih^rofflcv,  vbidi 
ooi^t  to  be  (tie  beat  behaved  of  all.  Is  rebt-lliout  to  a 
Mrtaln  oxtont;  tho  pnrlhcllon  of  its  orbit  moTsa 
arotind  tba  sun  more  rapidly  than  can  be  explained 
by  tlie  action  ot  the  other  known  planet*.  The  evi- 
dence lo  this  eDcct  has  lieco  continually  ncciimu- 
latlug  ever  alnco  Luvcrrlnr  flrst  announced  the  fact, 
Mtae  tliirty  years  nno;  and  the  reoeni  InTratlgalion 
by  Profeasor  Kewconili.  of  the  whol«  (crles  ot  ob- 
■erred  tnnalts,  puts  the  tiling  beyond  question.  l.e- 
verrlcr'a  own  belief  (in  which  he  died)  was.  Ibat  the 
effect  U  due  to  an  urikn'>wn  piiinet  or  planets  be- 
tween Mercury  and  the  sun;  but.  aa  tilings  now 
■tand,  wc  think  thai  any  candid  Investigator  tnitsl 
admit  that  the  probability  of  the  existence  ot  any 
audi  l»idy  or  bodlni  ut  ciinalderable  dlmcnalonf  la 
ranishirigly  smatl.  We  do  not  forf^t  the  uumarvaa 
Instanci-s  ot  rouml  spots  seen  on  Ibv  solar  ilis)(.  nor 
tli«  «clipi»>-*Iara  of  Watann,  Swift,  Trouvelot,  and 
oUien:  but  the  demonstrated  posilbilSiy  ot  error  or 
mistake  in  all  ibete  oaxa,  and  the  tt«in«tidona  array 
ot  negative  dvldenca  from  the  moit  tnuttronby  oIk 
server*,  with  the  best  equipment  aud  opporiiuilty, 
makes  it  little  »hort  of  certain  that  there  is  no  Vul- 
can in  the  planetiiry  syiiem. 

A  ring  of  meteoric  m;ilter  botweim  tlie  planet  and 
the  siiii  inlglit  aeiH'uni  for  the  motion  of  the  peri- 
lieili^n;  l>iil.  as  Newcomh  has  luui-esli'd,  *iich  a  rln( 
would  also  disturb  thv  nodet  of  Meitury's  orbit. 

It  lias  been  surmlacd  thai  the  came  may  be  some- 
thlnji  In  the  dletrlbution  ol  matter  within  the  iolar 
Itlobe,  or  some  rariatlon  Id  graviiatinu  from  tli*  ox- 
act  law  ot  the  inverse  square,  or  some  supplementary 
electric  or  moeneiic  aetion  ot  the  *un.  or  some 
siicelal  effect  of  tlie  soUr  radiation,  sensible  on  ac- 
count of  the  planet's  proximity,  or  something  pecul- 
iar to  the  region  in  which  the  planet  mov«;  hut  as 
yet  no  satisfactory  explanation  has  been  ntabllshed, 

Spuaktng  ot  unknown  planets,  wo  are  nilhcr  reluc- 
tantly oblifed  10  admit  that  it  is  a  part  ot  our  scien- 
tific duly  as  aslrniiomerv  to  continue  to  search  fur  Ibo 
ri^maiaing  asteroids:  at  least.  I  suppoicso,  allbou^ 
the  family  has  already  Ifocome  embamuelngly  lai^e. 
Still  I  Ihinii  wc  are  likely  to  Icani  as  much  about 
the  cuuotltution,  genesis,  and  lilatory  of  the  aolar 
system  from  ibew  little  llying  rock*  as  from  IbeLr 
larger  relative*:  and  the  Ihoory  ot  pnrliirbatlons  will 
he  forced  to  lapid  i;r'>wth  in  deallui;  with  the  eSecta 
of  Jupiter  and  Saturn  upon  their  mollona. 

Nor  is  it  unlikely  that  some  day  tbo  searcher  for 
theae  InaignlAcant  little  vagabonds  may  lie  rewarded 
hy  the  discovery  of  some  t>reat  world,  ai  }y1  unknown, 
■low  moving  ill  the  outer  deaolallon  beyond  the  re- 
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mntMt  of  Um  |ir««ent  |iUuetary  tamiljr.  Soim  couBg- 
Unlloiu  in  cortaln  conictanr  orUu.  and  »omo  kliiiiui 
«VMiMoont  pMulIarltlpf  In  Xnpluiic'i  niQlknu,  )uv« 
l}c«n  llioiittht  to  iwinl  ti>  ih«  cihteuce  of  «ach  a 
woriil;  anil  then  1%  no  uviil«ii<;e,  nor  even  a  presump- 
tion, agidMt  iL 

UwcniT  u  7at  defies  nil  our  MMmpI*  t»  Mcnrtftin 
tilt  lentil  of  lu  d.iy,  and  iht  cliarftcler  Mid  iMudl- 
Umi  of  tti  turface.  Ai>parvtitly  thv  iiialniiueiita  and 
ihcUkhI*  no<r  at  iromiiiAud  anr  iniufficiout  lo  cope 
with  tlir  dUHcultlp*  nf  Uie  pmtilrm ;  ami  it  U  not  ciwy 
to  *»y  how  It  can  bs  ■ucccufiilly  aiiiu^kml. 

Willi  Tenuf,  tb«  eurtir*  twin-sltter,  the  nut  of 
lUnga  It  K  Ullle  b«tlcr;  wi.-  do  alreadir  know,  wltii 
aom* d(i|[iM  of  appr»ximntii>n.Ii«r  period  of  roUtlon; 
and  ibp  oliwrvatlnns  ol  the  last  few  mnnlha  bid  fair, 
if  followed  up,  to  dittsrtnlno  tfat-  posiUou  of  h»r  pulM, 
and  pOHtbiy  to  give  u*  tome  kiiowladgtt  of  Iier  mouti- 
UUia,  coallnent*.  aiwl  mu. 

It  woiilil  bo  rail)  lo  lay  nf  Man  Ihat  w«  l>ave 
i«acb»l  iW  limit  ut  iMMlble  kiiowlt)d);«  an  regards  ■ 
planet'*  (urfocc;  1>ui  ihv  innln  fa«ta  are  now  deter- 
mined, and  wi-  havp  a  ratlicr  inuptlalng  atDonnC  of 
Mppoaei)  knuwl«dge  ngardlng  hi*  KeoRnphj.  By 
'aupipoaed'  1  tncan  niur«ly  to  Intitiuate  a  modest 
doubt  whelher  some  of  the  uia|)-inakera  Iisto  tiot 
fon»  into  a  Illtk  m<>r«  elaboralc  detail  tlian  the  dr- 
euiiutuic«a  warrant.  M  any  rate,  while  the  'areog- 
raipblea'  agree  T*ry  w«ll  wiili  eatli  otli«r  in  r«»pect 
to  tba  planet's  morv  imporiaiit  feature*.  Ihey  differ 
widdy  and  (mconcilably  in  minor  poinU^ 

Ai  Rsarda  the  phjf Icnl  r<!alnn.>ii  uf  the  aAterold*. 
we  Bl  pt«*eiit  kuow  pnicUi.'.nlly  uotlung;  the  field 
la  absolutely  oiwn.  Wbether  It  Is  worth  any  thlnx 
niay  bt^  a  qucalion :  and  y«t,  1(  one  CJOtitd  resell  It,  1 
am  persuaded  tliat  a  fenowledf^  of  the  subslane*, 
form,  density,  rotatlnn,  temperature,  and  otlicr 
phy«i-.iil  chnneierlsiies,  cf  one  ot  those  llttio  orphans, 
would  Ihri'U  vivid  light  on  the  nncure  and  behavior 
of  Inter]>I*i^l*0'  spacit,  and  would  be  uf  icr«at  use  in 
eMabtUhing  the  phy»ieal  Ihtorf  of  the  tolar  sysWni. 

The  ptanet  Jupiter,  lonllioet  of  them  all,  (till,  as 
from  tbe  lint,  presents  prvlilenu  of  the  hlgh«M  Im- 
poctaoee  and  liuervsi.  A  sort  of  oouDcetlng-llnk 
between  suns  and  plniiL^ti,  It  icems  as  if,  peihnp*,  b-o 
ml|^t  Snd,  in  the  buauiiful  and  varleil  phcn(>in«iia  he 
eifalMu,  a  kind  of  1;alf way  home  hnlwnen  familiar 
lerrrtirial  fot'ts  and  toJar  nij'^terleft.  It  *eem<  iiuito 
<«TtBln  that  00  aiulogiea  drawn  fmui  Ili«  einh  and 
tbe  <«nh's  atmasfihere  alone  will  explain  the  stranse 
thing*  seen  upon  hi*  disk.  mhu«  of  which,  abpeclally 
the  Biwmiulon*  dllTcrence*  obfervcd  between  ibe  ro- 
IMlon  (leriodt  derived  fmm  the  obacnnikiu  of  mark* 
Ing*  In  different  lutiiudes.  are  very  sitnlhtr  to  what 
we  llnd  npon  tlie  sun.  '  The  givat  rvd  spot '  whieh 
hM  juil  dl*app<iarei),  atu<t  cbsllenglng  for  *eTer«l 
years  our  beet  enilMvors  to  luidentand  and  explain 
It,  still,  1  think,  remains  as  niueh  a  mysteiry  aa  onr, 
— a  ay*C«r7  probably  hiding  wKhln  luelf  the  maaiei^ 
key  to  the  oonsUtntlon  of  ihr  grrai  orb  of  wboae 
InmoM  naiur*  It  wai  an  outward  and  most  character- 
IsUe  expression.  The  saine  Gh*nci«risttcs  ore  also 
probably  inanttested  in  other  1«**  oobsjiIcuous  but 


e()ually  curious  and  inlcresllns  marking  on  the 
varlcid  and  erer-chai^ag  oonnicuonoe  of  tliis  plaaM; 
so  thst,  like  ilie  moOD,  It  will  veil  r^paj  the  most 
minute  and  aieldDoiu  study. 

Its  satellite  system  also  deserves  cftrefnl  ottserw 
tlon,  cspoelally  In  respect  to  the  ccllpMS  whleh  occur; 
•tnce  wo  Bnd  in  ibem  a  nM**iir*>  of  the  time  required 
for  light  to  cioe*  tfae  orbit  uf  the  earth,  and  »<j  of  tlie 
solar  parallax,  and  alio  because,  as  b**  been  already 
mentioned,  they  ftunlsb  a  ic*t  of  the  conitADicy  ol 
the  north's  rotation.  The  pbotomotrlc  method  of 
obeereing  these  edfpw*,  flrtt  Instituted  by  Profe«»ar 
P1ck«ring  at  Cambridge  In  1818,  and  since  re-invcoted 
by  Comu  In  Paris,  luu  already  much  Inenuued  tbe 
preriilon  of  tlie  results. 

With  ref«reiiM  i»  tlie  nialliemstical  Iheury  of  the 
iimtion  of  tliesc  laiellitea.  the  Miue  remarks  apply  as 
to  the  planetary  theory.  A*  yet  nothing  appeani  In 
the  prublcm  to  bo  beyond  the  power  and  *eop«  of 
exiiitlnic  method*,  when  carrleil  out  with  ilM  necM- 
*ary  care  and  prolixity:  but  a  new  and  more  com- 
pendious method  I*  mo«t  dedrable. 

The  probleins  of  Saturn  an  much  ih«  same  as 
those  of  Joplter,  exoapllog  that  the  •urface  and  at- 
moapherfc  phenomena  are  leas  itrlking.  and  laon  dif- 
flcult  of  observation-  But  we  have.  In  addition,  the 
wonderful  rtnss.  unique  In  the  heaveDS,  the  lovdleet 
of  all  t^leioopjc  objects,  the  type  and  pattern,  I  sup- 
pose, of  world-making,  lu  actual  progree*  before  our 
eyes,  llicn  seem*  (o  be  continually  aoeumulatlog 
RTldcnce  tma  the  o1>)ter,-a lions  ot  Stniva.  Daw«, 
nenryi  and  otJien,  that  ibeee  whirling  clouds  are 
chsugiiig  In  their  dbnensloti*  and  in  the  density  of 
their  different  parts;  and  It  is  certainly  the  duty  of 
every  one  who  bos  a  good  teUacope.  a  sharp  oyei, 
and  a  cfaostenuil  iroaglnatlou,  to  waich  them  care- 
fully, sud  set  down  exactly  wh.ii  be  seei^  It  may 
well  be  that  oven  a  (ew  docadea  will  dov«lofi  IDOSt 
Important  and  Instructive  phniomena  in  this  gauay 
girdle  of  old  Chrunoe.  Great  enre.  however.  I* 
needed  in  order  not  lu  mistake  rnneiei  and  illuiloni 
tor  solid  fact*.  Kot  a  tew  anomalous  appearances 
have  been  described  and  commented  on,  which  tailed 
to  be  rocogulxed  by  more  cauilDua  obaervers  with  lesa 
rlvld  InugUiailoiu,  more  tnutworthy  ey«e,  and  better 
telMciq>e*> 

Tlie  oiuirr  plancia,  Granua  and  Neptune,  until 
ri>ceni]y,  have  delted  all  att«mpl*  to  ttudy  their  sur- 
face and  physical  cbnracleriwict.  Their  own  motion* 
and  (hose  of  their  Mieltilcs.  Iiive  been  wril  worked 
out:  hut  It  remain*  tn  discuo  lliclr  rotation,  lopog- 
mphy.  and  slinosi>berlc  pe<:uilarlli«4  So  r«moM 
are  tliey.  and  so  faintly  illuininatc).  tliat  the  task 
soeou  almoat  bopeleai:  and  yet,  within  the  last  year 
or  two,  tonio  of  our  ttrejit  laleseopos  have  revealed 
taint  and  cvaneeceni  markings  upon  Uraatit,  whteh 
may  in  lime  lead  to  *ome  further  knowledge  of  Ibat 
far-off  niUtive.  Ii  may,  perhajw,  be  that  iaane  great 
tolcM^e  ot  the  future  will  give  us  some  *ueb  rlewe 
of  Itflptono  as  wn  now  get  of  Jupiter. 

There  li  a  special  reason  for  attempt*  to  delartnlne 
Ike  rotation  p«rloda  of  the  jiUneis,  In  the  fact  tliat 
there  i*  very  pcottUy  mae  oonaecUoB  betwMn  theae 
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p«rioilR,  no  thA  one  hkntl,  and,  oii  ibe  other,  tho 
plMWM'  iIliMucM  from  tli«  (an,  Iheir  dlfttncur*  ftiid 
iniMn.  More  than  tlilrly  ;«an  Hgo,  Profeuor  Kirk- 
vood  tuppoHil  tli't  he  lind  dlicovoMi]  thn  nlnilon  In 
tli«  aiislosy  H'hiL'Ii  bean  his  iiiini«.  Tbe  mttl^rlBls 
(or  IMtIng  ami  MtablSstiiug  H  w«r«  then,  however, 
iDtulUcknl,  and  *ti1l  rcmslu  to.  Iinivlng  [iirtoo  miuiy 
of  the  data  uncsrtftin  iind  nrbltniry.  Could  luch  a 
reUiion  b«  dlicoAred,  ti  could  hnnlly  (aII  to  have 
a  UMt  importanl  tlgriiflcaneo  uUh  Kapuri  lo  thM- 
■i«a  of  tbe  origin  nod  dvv«lopnieni  of  the  pluiiuUtiy 
aynum. 

Tli«  grtu  problom  of  thn  iibeolLito  dlin<>n*lon>  of 
our  rftltm  i*.  of  coiita«,  couiniatnletl  by  ibe  *|i«eial 
probleniol  tbe «ol*r parallax;  and  tlilirBinaliiBniirob- 
lein  MW.  Cotitlant  (trron  of  oiio  ktiid  or  another, 
the  orljirlD  i>f  which  U  ttlll  obicnm,  Keni  in  HtTcct  [lie 
different  methodH  of  Aululion.  Thim.  ulilk-  i-xperi- 
inont*  npoD  tli«  vdcicUy  of  light  mid  bellomelric 
IBMWiivnianta  of  Ibo  dlxiilneemexu  of  Mnrs  nmong 
the  «tar>  agree  reinartcably  In  luiigiilii^  a  (timll^r 
parallax  (and  -nvnter  diitniicv  of  iliu  fU'i)  iIihh  fti.'«ins 
to  in:  IndkitlPil  by  the  obsi-rvntiunBof  Ihr:  lliti.'  Iraaeiu 
of  Vcniu,  ami  by  tnelhoiU  fuundi-d  on  the  Itrtiur 
moliont,  on  th«  othor  hund,  the  inPridiiin  obtnrvii- 
tloiisof  Uai^all  point  Inalargor  pnrnlbn  nii't  »iiiiill#r 
dinaRCD'.  WhUo  stilt  dUixMCil  lu  put  mure  i.'»iili-lf!uce 
In  th«  ni«ihot1t  flrst  named,  t.  for  one,  must  admit 
that  th«  ninrgin  of  pmb^blc  error  (onmB  to  mv  \a 
have  t'Htu  rather  iiicretueil  tliAn  illniSiiinbixl  by  tho 
laleit  published  rttull«  deduced  froin  the  tniiinits. 
I  All  not  fi^cl  to  conndent  of  Ibu  cni'ri'Ctncu  ol  tha 
value  S'.90  for  the  tolnr  parallax  ai  I  did  tbrim  ycnn 
aeo.  tn  111  very  iinture.  thU  prolilum  1«  une,  Iiow- 
ever,  thnt  mlronomitrs  uan  never  hnre  done  wiili. 
So  fundnmi.'ntnl  !■  It,  that  thn  time  will  never  iconic 
when  !tiey  i-an  jirop'irly  give  up  tlm  attempt  to  In- 
creiue  tliL-  preciaiun  c>t  their  detenu Iiial ion,  and  lo 
tMt  the  rweived  ralue  by  erery  new  lueUiod  that 
nay  lie  found. 

The  probleinfl  prrx'iitod  by  the  nun  nlime  mlnht 
thumnelvn  well  occupy  uiore  thati  tbe  time  itt  our 
ili«pO>iil  this  erenin);.  Its  mtma,  dimoutjons.  and 
motlont,  a*  a  whole,  are,  indeed,  preily  well  detrr- 
mined  ami  und«r*load;  but  when  we  come  to  r)ii*«. 
tlotii  relalini;  to  \i»  con>tltutloti,  ilin  cnuie  anil  nnitire 
of  tlie  appi-nrancea  pr^enied  upon  [t«  aurfscc,  the 
periodicity  of  iu  ipoli.  itn  temperature,  and  Ibe  main- 
tenance of  lu  hf'nl,  the  extent  of  Iti  nlmoRplicrc.  and 
ilif  tititiire  of  the  corona,  wn  tlml  the  most  radical 
iliflcreiiccs  of  opinion. 

The  dlfflealties  of  all  lolar  probtems  are,  of  coiine, 
greatly  enhanced  by  thn  cnormou*  dIfforonc«  between 
volar  coiidUiona  and  the  conditions  attnlnnble  tu  our 
Uboraiorie*.  We  often  reach,  indeed,  aimllarliy  tuf- 
Belenl  10  eatnbliab  a  bund  of  connection,  and  lo  olfurd 
n  baali  for  apcculallon ;  but  the  di*iimiUrlty  rcmnlni 
aOEi^Al  ^  t"  renderqtiantltatlvocalciilatlonaunfiafe, 
aixl  make  poattlve  conduatona  more  or  leat  iueecure. 
We  can  pretty  confidently  Itifer  tbe  presence  of  iron 
and  hytlrogen  and  other  eleuicnta  Iti  the  tun  by  ap- 
pciuBnccs  wlilcb  w«  can  Nprodnco  upon  tha  eanh; 
but  ire  ouuiot  aafely  apply  empirical  fonniilae  tlflre 


lliat  of  DiilonK  and  Petit,  for  inatane*),  deduc4xl 
from  tcrret:r).ti  cxpeHmrnla.  to  determine  lolar  teni- 
peralun.-s:  such  n  pnin'eihng  is  nn  iinnDund  and  UD> 
warrnntnbie  (ixlniiioliitloii,  likely  to  lead  lo  widely 
crriMiPoin  c'liirlinioTis, 

Fur  tiiy  own  purt.  t  feel  xiilmllcd  ,ia  lo  the  luhatan- 
iWeorrecliii-Jsof  Iheceiicnilly  rcceii-ed  theory  of  The 
iiuii'*caii»lltiitlou,  which  ri'gimU  ihli  IxKty  aa  n  i^at 
ball  nt  hitmnnly  lie(il<'d  vftpoi'*  and  ^naes,  cluUied  out- 
vardly  with  a  eoai  of  dnixling  cloud*  formed  by  the 
coiidenJitllon  of  theleai  voUlllc  subitaneea  Into  drop* 
and  cryntnlx  like  rain  and  xniiw.  Tnl  It  muat  be  nc- 
knnwb-ilsnl  tliAl  Ilila  hyi>nt)iesi>  Ih  called  bi  queetlon 
by  hl^h  aulliurflie*.  who  malntnin,  with  Girvboll  and 
Zolluer.  that  ihe  visible  jihotoapbere  la  no  mere  laj-er 
of  cloiidi,  but  either  a  aolld  crunt,  or  a  liqniil  "cean  of 
mollnn  metal*:  .tiid  there  may  l>e  aoine  wlio  eontiniie 
lo  fault!  tiie  ilew  of  the  elder  Henchel  (aiill  'luotod 
ad  aulhorltullve  in  numerous  icliocl-booki),  that  the 
central  core  of  tbe  luu  la  a  aolld  and  even  habitable 
glolip,  havlnit  the  outnr  turf  nee  i>f  Il»  atmosphere  cot- 
ercil  with  n  sheei  of  dime  maininineil  by  aomr  action 
of  the  matter  diffused  In  llie  »pnee  through  which  tli« 
■yalein  li  tuihing.  We  mu't  admit  that  the  quealjolt 
of  tlie  aiin'a  coiiailtiittoti  la  not  yet  beyond  debate. 

And  not  only  the  c»iiaiiiui!on  of  ihe  sun  liadf,  bat 
t1i«  nature  and  eondlilon  of  Ihe  matter  eompotin)[  It, 
it  open  to  queetlon.  Ilave  <re  lu  ilo  with  Iron  and 
■ndiuiQ  anil  hydruseu  at  wo  know  thcni  i>n  the  earlb. 
or  are  tlie  milnr  nubfiinncca  In  aoine  different  aiiil 
more  el  emeu  tn  I  ^lute? 

However  confident  many  of  ua  may  be  m  to  the 
general  theory  of  the  cnnsillution  of  the  nun,  vc»y 
few,  I  Imaulni!,  would  raninlnin  Ihat  iliefuil  •■iplonsr 
lion  ot  aun-ipoia  and  their  bolmvoli  lia*  j-et  been 
reached.  We  meet  continually  nlih  pbeiiomt-ua, 
which.  If  not  re.iHy  contrail  Ic lory  lo  prevatont  idea*, 
at  leoal  do  iiol  Ilrid  in  lliem  au  ea^y  explanation. 

So  far  a»  tiiere  liiuiil  appean>ut>fs  arc  coti«'roed, 
I  think  it  roiui  lie  conceited,  tU^it  rJie  m«ai  naturni 
conception  ia  that  of  a  dark  chip  iir  waliS  Ihmnit  up 
from  beneiatti,  like  acum  in  a  caldron,  and  fouling, 
partly  »uliuiei-i:ed.  In  the  btozini:  flamea  of  tbe  phuto> 
sphere  whidi  overhang  Ua  edges,  and  liridge  iicrow 
It.  and  cover  it  witii  fllniy  vella,  until  nt  Inst  It  tetllea 
down  ^[aln  and  dlaapiieaTa.  It  hardly  Ini'ta  llhe  a 
mare  lioiiow  fliled  wiih  cooler  vapor,  nor  la  it*  aiipeiar- 
onw  that  uf  a  cyclone  aeen  from  above.  But  then, 
on  th'  otiior  linnd.  It*  ajwctnim  under  hl^b  dlaper- 
ai'in  la  very  peculiar:  not  at  all  thai  -if  a  solid,  heaiod 
iliti^.  but  it  ia  made  tip  of  cfuntleas  6n«  dark  linee, 
poekeil  almost  !ii  cunlact,  ahowlnt;.  however,  Iicn> 
and  then-,  a  bright  line,  or  nt  le.Mt  ati  intetapacv 
where  the  rank  la  briihon  by  an  Interral  wider  ihau 
that  which  elieirhere  aepnratea  tlie  elementary  line*,— 
a9peclruin,<thich.  sofaroi  I  know,  has  ni>t  yel  fi>und 
an  analogue  In  any  lal>r>ral<>ry  experiment.  Ilaerin*. 
howatcr,  lu  belong  lo  the  type  of  al>aorption  tjiectra, 
and  to  indicate,  aa  the  accepted  tlieory  rcqulrea,  thnt 
tbe  spot  is  dork  In  cunieijuenco  of  letg  uf  ll^-ht.  and 
not  from  any  ori^nnl  defect  ot  lumiuualiy.  Here, 
certainly,  are  problem*  ilini  requirv  aoluilon. 

The  problem  of  the  aub'a  peculiar  rotation  and 
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eqnaurit]  ai-cok niton  it  a  most  lnii>unaat  one 
ami  *illl  iHMotifd.  Probably  ti*  fotutlon  ilvpemla 
ta  MMiii*  w*)'  iipoii  a  corrciTt  anilmtandlns  of  ibo 
•xcliiuig«a  of  mailer  koIiib  oh  bntmn  tht  iBt»- 
rior  aiid  tlie  >iirfac«  of  U>e  fluid,  cooling  clob«.  U 
t«lt  ilKiilBenat  facllaliVAily  alluded  lo),  tb.it  n  ilmilar 
relation  ftppoam  U>  hold  opon  tb«d[*k  of  Jupiter:  tbi- 
briglit  tpou  near  tb«  erjuntor  of  Iha  pliiitd  com|il«{- 
ing  tlielr  roialion  about  Hre  miiiuiv*  niorv  'luickly 
tlinii  tliu  grvat  red  ipat  wbicb  «a>  forty  degrcM  bma 
Ibe  i-i|iuior.  It  U  banlly  neeeaa^ty  ta  lay  Ibnt  Ui 
MirouttiiM'r,  v'HIcbiiiK  niir  IfirrsTrlaldiMiilF  Inniiiuiino 
extenul  sialiou  (o»  tliu  i^ouii,  (or  intuiicti,  nould 
obavnc  juM  the  m«rM.  Equntorlal  clouda  w<iuld 
compl«l«  tliclr  rttvoluiloti  more  ilowly  tbau  thoM  In 
our  otTD  iMltBile.  Our  dnrmt  Irani  toward  (h*  eau, 
wtiile  ibe  volcnnic  diMt  fr>'iii  Erakslon  tnoveiliwUily 
w«»i.  We  may  at  leaal  eoiii«turi'  that  tb<."  ililTcr> 
«!)<«  bi'lii4«ii  different  p1nni.-ti  aoiiirbnw  tunis  iiirati 
tbe  qilMIkii),  wta«th«r  llio  bcidy  wbow  alinoiplicrlc 
curteriis  wo  obMrrc  U  rvci'lvliij;  tuure  beat  fitwi 
wltbout  tbaii  it  la  lliionini:  oft  tltelt.  Whatever 
may  be  tli«  trus  expliitiailoTi  of  tliis  poculiiriiy  in  tli« 
matlon  of  luivspot*.  It  nill.  wh*in  reacbed,  probably 
carrr  wlib  it  tbe  Mluiion  nl  many  tiiber  myalorlM. 
aiid  will  arlillntte  concluiively  between  rtTal  hypoth^ 

Tb«  perioilicily  ot  th«  tuo'Spot*  sut:seftii  n  iiunibor 
ot  tiuportant  aud  interealtng  probluBia;  r«lntln|[.  on 
tbe  one  li&nd,  lo  iu  roytterioua  miM,  nTiiJ.  on  tbu 
uttltr,  to  tlie  pDMlbIs  oOccta  of  t]iit  period  icily  upon 
IbCMrtb  and  Its  iubabEiniiU.  I  aiu  iio'tuii-riwilltit' 
vyaelt,  anil  am  more  Iban  tceptical  wbellier  Ibe 
tarrvitiial  Indui'neo  of  )an-»poH  amoiinU  to  auy 
thing  wortti  Kp^uklnB  of,  circpl  In  tbe  dirretion  of 
■ta^notUni.  Bnt  all  mum  c>tic«tla  that  Uili  U  by 
DO  ni«*B*  yet  ilemonstniieJ  Hi  i>  not  euy  to  jirovo 
a  negativi'l;  and  ilicrv  certainly  are  (acta  uid 
prvfiimptiuiu  CDiMisb  tcudins  lb«  other  way  h> 
vairant  mure  esienileil  InTotlsatlon  of  tlic  lubjert. 
The  iiiT«uleBlIoin  U«9nbBrruMdlirtbaoli«um*taiK«, 
poluieJ  out  by  Dr.  Gould.  Uiat  tbe  cAeet*  «f  iim^pui 
pfTluilkily.  if  lliey  cxivl  at  nil  (u*  lie  niAititaint  they 
dol.  are  likely  U>  b«  'inili-  dllTcreiit  in  iliffcn-nt  por- 
Uoiit  of  tbe  ««nb.  Tbo  inlln«nce  of  vhanjiva  In  ibe 
anuiunt  of  Ibc  nolar  radiaiioii  will,  he  snya.  I>c  lirat 
a»4  chiefly  tell  In  nlierniiom  and  dedeciiuna  of  tlie 
pTcralllns  wind*,  lliun  rar}'l"B  the  dhtrlbuUon  of 
heal  Mid  riifi  u|ion  ilie  Mirlsc  <>f  ttie  ••unh  wiiboui 
neee>Mrlly  niiicb  cbangiti);  lis  absolnt^  ainount.  In 
•out*  reglona  it  may,  therpfon.'.  be  u-nnner  and  dryer 
during  a  ■nu^tpot  maaimum,  wblii-  lo  odjoinini; 
countrlea  It  U  the  retvrse. 

TU«ron>nbciuiquettion,  Uiat  ilUnowoiieof  llie 
oioK  iin|>0TtRiit  and  prenliig  probleniB  of  ob*«rn- 
tional  aUroDutny  to  dovlta  appnratnt  and  mi'ibod* 
dellcAt*  etiougb  lo  etialib  iha  *tiideni  to  follow 
prawptly  and  accurately  ibe  |^i-4iiinab1e  rhanges  in 
IlM  daily,  e?«n  tlii^  boorly,  amotuits  ot  tbe  lolnr  radi- 
ation. U  mlglil,  i>rrliap(,  bo  potafble  with  exUtlns 
InatmniMita  to  obuin  rtaulu  of  oil rvni«  value  trooi 
obMrratloDi  kept  upwith  perilfti«nc«  and  icrupulou* 
MTB  lor  Nvcral  year*  at  tbe  top  of  some  rninl«ii 


mountain,  It  (iieli  can  be  found;  but  tlie  imder- 
taking  wonld  be  a  difficult  and  wriolu  affair,  luite 
beyond  any  prlratv  meant. 

Related  lo  ihlt  lubject  li  ilie  (iroblcm  ot  Uie  etm- 
iiocilon  between  tbe  oeiivity  of  tbe  aoiar  anrfaee  and 
magnetic  dielurlmnce*  on  ll>e  rarth,  —  a  ccniteeUon 
nnqtietilionable  at  maiier  of  fnet,  but  at  prMcnt  lu- 
cxplaln«d  a*  miuicr  o(  theory.  It  may  bare  (OtsC* 
ibiuc  to  do  will]  ilie  romnrkible  ptomincneo  of  Iron 
in  tbe  litt  of  tolnr  maicrini*;  or  tlu^  oxpliuiatlon  nay, 
pcrbapa,  be  (nnnil  In  tbe  mpclinnidni  by  mMM  of 
wtilch  the  t*dlAllon»  ••!  Ugbi  .-iiid  boat  traverse  intet^ 
|4aneiary  space,  presenting  Itself  ulliroatety  oi  a 
oorolUt;  ot  Ibe  perfected  dectro-inagnetlc  tlicory  of 
ll£l>t. 

Thac)irotnosplM>ra«id  promioeiieea  preteni  •eivml 
problems  of  Interest.  One  of  tlw  most  fruitful  of 
tbein  relates  lo  the  tpectrotcnfile  pbeoDmctia  al  (bo 
boMot  tbe  clir>uim|>li(fre,  aud  e>|>ecUUy  to  tliasUiuiice 
ililTcrriices  In  liin  tieliavlor  of  dlfferoitt  Bpecirum- 
lines,  which,  accunliiig  lo  tenrVMrlal  obierTUloua, 
arc  due  to  tbe  nme  material.  Of  two  tines  (of  Iron, 
for  iiuliuice)  side  by  sl'Ie  In  tlir  irpectruin,  on4'  will 
glow  and  Iitaie,  wlilk  lli«  other  will  siillt  in  Impeiv 
t II rbableilar knees ;  one  will  be  dislorled  anil  ibattered, 
pre>nuinlily  l>y  the  switi  muliuti  of  tbn  iron  vapor  lo 
which  It  is  line,  while  Ihe  other  stands  rtlll  and 
■iratgbl. 

Krldenily  there  Is  rcnsc  de«i)-tyiug  causu  tor  snch 
differences;  and  as  yet  no  satisfactory  explanation 
appears  lo  me  to  lutvc  be«n  readied,  Ifaoiigh  luucb 
inccRloiM  fi>ecuUi!iMi  bM  been  expended  upon  IL 
3lr.  Loekyer's  l)uld  and  ferlile  byiiotlieal*,  already 
alluded  to,  ttuit  at  aotnr  and  stciUr  teni)HTiilni*t  OUT 
ctemetits  an;  decnin|Ki4ed  InlnoibiTs  more  elemental 
yet,  leuu*  to  hare  failed  ot  dcuiuiislmtiou  thus  far, 
and  rather  to  have  lost  ground  of  late:  ntid  yet  ooo 
Is  almMt  tcmjited  to  suy.  '  It  ought  to  tin  inie,'  mid 
loadd  thai  there  It  tnore  tliin  a  possibility  Itiat  ila 
eswiillnl  tnilb  will  t>a  estnlillflied  sometime  in  the 
fnlure. 

Probably  nil  that  can  be  Htfuly  said  at  present  is, 
that  llie  sjH'ctriiin  i>f  a  ineUittle  rspur  (iron,  fur  In- 
stntice,  as  brfore)  dvpetvit  nut  only  upon  tlie  clietn* 
leal  elefmeiii  concerneil.  but  also  upon  Its  pbyileal 
conditions;  so  that,  al  illffetent  levels  In  tlM  suUr  al- 
matftitn,  tbo  spectrum  of  the  Iron  will  differ  greatly 
as  leitards  tbe  rslnlivn  co«a[dci*oaaii«ef  of  dtffereitt 
tines:  and  so  it  will  bsppen,  iliat,  wlieiierer  anyiitase 
of  Iron  vapor  is  suffering  disturbance,  lbo«e  Hues 
only  which  psrllcnlarly  cbarMIeritc  the  sporlnun  ot 
irnii  In  that  special  state  will  be  dlstorled  or  t«- 
verseil,  wlillc  all  ttielr  «l«ier»  will  remain  serene. 

Tbe  probleni  uf  the  sular  eonuia  Is  At  present 
receiving  mtidi  Attention.  Tl>e  inoit  rcceiii  iuvettl> 
mtlons  reipcfting  it  —  tboaeot  Dr.  Bugzinsaad  Pro- 
fMMr  Flnilliigs— .Itnd  to  dlrectlolu  which  appear  to 
bediaioclrlonliyopposlte.  I)r.  ITuggtnscoiuUcrstbat 
be  lias  sncccedeil  in  ptioiognipbing  the  coronA  la 
full  ■nntUne,  aisd  so  In  ciiinbllililni;  Its  obJeoUve 
rtollty  M  an  Immense  solar  apjientisfo,  tub-penm- 
neni  In  form,  and  roiailnc  with  the  globe  to  which 
lllaattacbeil.    Onemaycalilt  'auatmotpbere,'lfthe 
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wonl  I*  not  to  tie  Um>  rlgidlj:  inttrpreud.  I  km  bouud 
lo  M:r  ttint  pIntM  which  lie  hu  obUiiiied  do  rmlty 
allow  JiLst  »iicli  appesmiCM  as  would  ba  picxluced  1^ 
■Dch  n  lolw  appeudngts  thouKb  Ibey  ar«  var}-  fftliit 
and  gliMt-llke.  t  maj  add  (utihtir.  Iliai,  fruui  u  lut- 
t«r  (rau  Dr.  Ilugglns,  rocctitljr  r«cetred,  1  kmn  that 
be  ba*  beeii  prevented  tnmx  obtaining  any  similar 
plaiei  in  England  ihla  aiiinmer  bj  iht  atmoaphvrtr 
liaK.  I'lic  that  Dr.  Woods,  who  has  been  provided 
with  a  similar  appaiatua,  and  tent  to  the  nifTfllb«r^  In 
Swlturliind,  wiitoa  tJial  li«  liiw  'an  luaiircd  iiu-ciua.' 

Our  American  aatronoin«r,  on  the  otlier  band,  at 
iha  laat  edipac  (In  lUe  F^IBc  Ocean),  obwrTeit  l-lt- 
tatn  phenomena  which  teem  to  coDfirm  a  tbuorjr 
be  hail  fonniilatQit  nomn  tirau  ago,  and  to  indicate 
that  the  lovely  Apparition  U  an  appai'lttcn  only,  a 
finrtly  optical  effect  dae  to  the  dfjrniction  (not  rt- 
fnwtloo,  nor  nllaclion  either)  of  llKhl  M  the  ed^  of 
Ihamoon  —  no  mom  a  wlar  appendage  Ibau  ft  nds* 
bow  or  a  mock  sun.  Tlwro  are  mathcmailcal  oon>ld- 
tratloaa  eonuecled  with  tli4  theotr  which  may  prove 
dectilve  when  tlie  paper  of  lu  Ininnioua  and  able 
propoeer  comM  to  be  pnbUahed  in  full.  In  Ui«  ineun 
time  It  must  he  (rankly  conceded  that  tho  oliicrva* 
lloni  made  bj  hlai  are  very  awkward  to  explain  on 
any  other  hyTotliMls. 

WhatCTor  may  he  Ibe  reautt,  the  liiveatigntion  of 
tlie  Matua  and  poMlbln  <?xtcnt  ot  a  nebuloui  envelope 
anund  a  inn  or  a  star  is  nnqntslionably  a  problem 
of  very  great  luteKdi,  aud  im|iortancc.  \Xe  aliall  be 
coropotlrd,  I  lielipvu,  la  iu  tlie  ewe  of  coineu,  to  rec- 
Oguixe  other  totnti*  lliaii  sravky.  heat,  and  onHUAry 
gMeoiiA  elasticity,  ua  concerned  lu  tbe  phenomeu. 
Aa  resardi  the  nclual  exisleoce  of  an  extenalre  gaa- 
couR  envelope  around  the  sun,  I  may  add  liiat  other 
appeanuices  than  those  seen  m  an  vcllpiu  «upm  to 
demoiisiniie  U  beyond  queetlon,  —  |>h*nomena  such 
na  the  original  formation  of  clouda  o(  liieandeacent 
liydiiigeii  At  high  vleraticirm,  and  the  form*  and 
mijttoni  of  111*  loftlcit  prominences. 

But  of  all  solnr  problems,  itip  oin"  which  excites  Uie 
decprst  and  moat  gviieml  hilere^t  i>>  that  relating  to 
the  nolar  hont.  its  maiiilciinuce  and  its  duration.  For 
my  own  part,  E  And  no  (nult  «lth  the  solution  pro- 
posed hy  Helmhollx,  who  accounts  tor  It  mainly  by 
the  alow  contrncUou  of  ihe  solar  aphere.  The  only 
objection  ol  much  force  ia,  that  it  apparently  Mmlt< 
the  pat)  duration  of  llie  solar  syilem  to  n  prrtoit  not 
much  eiceeilinjE  some  twenty  millions  »f  yvars ;  and 
many  of  our  geological  friends  protest  itf»tnst  ao 
aeanty  an  allowance.  The  same  theory  would  give 
IU,  p«riiBpa.  Imlf  as  mudi  time  for  our  renialulnic 
llfelinie ;  but  lliie  Is  no  objection,  sinco  [  |M;rcclte  no 
rcnioii  10  doubt  the  flnni  rimiaiton  of  ilie  sun's  activ- 
ity, anil  the  coiuci]neni  deutli  of  tlie  system.  But 
while  this  hypoUieala  Menu  fairly  t<i  meet  Ihe  requlro- 
uenta  of  the  case,  and  to  be  a  neceetary  consequence 
of  the  beet  knowledge  we  can  obtain  m  to  the  )!eite*lB 
of  our  lyvtetu  and  the  const!  in  Hon  ot  the  aim  ilself, 
h  miM,  of  coarse,  be  conceded  thai  It  doei  not  yet 
ndmit  of  tnj  obaervaUonal  Tcrlflcatiou.  No  incu- 
ureBema  within  nur  powor  can  teat  It.  eo  far  as  we 
can  Me  at  preaetit. 


It  may  be  a<lmitted,  too.  that  teucb  can  be  eald  In 
favor  of  other  theories:  such  as  the  one  which  ailrlb> 
utea  Iha  aolsr  heat  lo  the  Impact  of  meteoric  matter, 
and  that  otlier  n>o*i  Intereeling  and  in^oloua  theory 
of  the  late  Sir  William  Siemens. 

As  regards  Uie  tormrr.  however,  I  si-c  no  escape 
from  the  conclusion,  ihnt,  if  li  were  cxcloslveJy  true, 
tlie  earth  ouiclit  to  be  receiving,  as  was  |>o!iited  out 
by  the  lute  Profeaaor  F«lroe,  as  much  heat  froDi 
meteor*  lu  frmn  the  sun.  This  would  require  the  fall 
of  a  quantity  of  meteoric  mnctrr,  —  more  Uian  sixty 
mlttlon  timet  as  mucli  as  the  best  cattmaiea  make 
our  priTteut  supply,  and  9uch  at  could  not  escape  Ike 
moat  camnl  observation.'  since  It  would  amount  to 
more  than  a  hundred  nml  titty '  tons  a  day  on  every 
square  mile. 

As  regards  the  theory  of  Siemens,  the  matter  baa 
been,  of  late,  so  thoruut;hly  lUsciissod,  that  we  proba- 
bly n«cd  spend  no  tlmeuiK>n  it  here.  Tosay  notlitng 
as  lo  th<>  ditflculllns  conni'dei!  witli  the  cttabllah* 
meni  of  such  a  fiir-n.-ncbliig  vurtei  na  it  demands, 
nor  of  Uie  fact  that  the  lewpemture  of  the  sun's  sur- 
face uppean  to  l>r  above  tbatof  the  dissociation  point 
ot  carbon  c»niix>tind»,  and  hence  abovn  the  hlgheel 
lient  of  their  cuinhustion,  it  seems  certainly  demon- 
strated, that  matter  ot  Clie  necessary  density  could 
not  exist  111  Inlerptaiielary  space  without  scriouely 
aflcclliig  the  ]t!Biioiary  motions  by  Its  gmvluUng 
iicilnn  as  «'eil  aa  by  its  direct  rMituni'c;  nor  rotild 
tlie  eiellar  radiations  reach  us,  as  Uiey  do,  through  n 
medium  capable  at  taking  up  and  utUlelng  t1>o  ray* 
of  the  still  in  the  wxy  this  theory  vupposea. 

And  yet  I  imagine  that  thens  ia  a  very  general  sym- 
pathy with  the  feeling  that  led  to  tlie  propucal  ot  the 
Ifaeory. — an  uncomfortable  dissatisfaction  with  re- 
oelrod  theoriM,  because  ilmy  udmlt  that  the  Kreater 
part  of  Ihe  siin'a  nidUnt  enei^or  U,  tipcnking  from  a 
scienUlic  point  of  view,  dmply  wiisteil.  Xolhing  tike 
a  millionth  pait  of  ihe  sky.  a*  seen  from  the  sun,  la 
occupied,  SI)  far  .i»  w,>  cnn  iiihIm!  out,  by  olijecta  u|)on 
uhich  Its  rays  can  fall:  ihe  rest  is  vncnncy.  If  the 
suii  sends  out  rays  lu  nil  directions  alike,  not  one  of 
ihem  in  a  million  finds  a  target,  or  accompllslics  anj 
uieful  work,  unlets  there  i*  In  space  some  medium 
to  ulllixe  Ihp  rays,  or  nnknown  worlds  of  which  we 
have  no  co^iiltance  beyond  tlie  aian. 

N'ow,  for  my  own  part,  I  am  veiy  little  ttmibled 
!>>'  accusations  of  wattetulncia  ajinlnst  nature,  or  hy 
demands  for  thMriot  wlilch  will  show  what  Ihe 
human  mind  can  nwognlie  ns  'use'  for  all  energy 
expended.  Wliere  1  can  perceive  sudi  use,  I  recog- 
ulte  it  with  i«verence  and  gratitude,  I  Iiope:  hut  the 

I  la  sn  inkvl''  oa  A*trurik»ntr«I  r(,ni«lont.  puMl^iitd  In  Ihr 
Xorlh-Amefiont  fr^lt%r  itboiil  s  >k-«i  mg*'.  1  wrunfly  alatfO  the 
stDciimi  41  Qtiy  litita  ThvTp  *jL*  Home  CioiUtj'  oonncdU,!  wfcb 
my  ulouIiUuii*  fix  Duii  1111111'.  I  ji>rr  ili*  »nouni  ot  IimI  dua 
la  iliv  An  hunilrril  i"n>  at  mrltoiic  niaiin'  wlileh  h  tuppoafit 
la  till  dilty  OB  ibc  rorih  *Mi  sn  avin^  ••IwllyarAftmi  mOtt 
pn  •sgand  u  iirtx  ibrw  Alniln  winiiall]'  ptr  Mtiure  mgliv.— a 
i)iuDUiy  iwu  Uiuiuuiil  ilian  luo  trru.  fmtislilf  Ibe  cmr 
H«uM  liairg  bMn  nallivd  tr  vug*  tlir  numbtt  rlvra  bud  nol  W*n 
u  imBll.  tunpunl  vlUi  Ibc  ■aUti  Iibm.  h  tiiKj  lu  jiitU'V  njr 
•r(ain«ni,  whlub  i>  onli  ■*r*nitilii.-ii»l  hj  iL*  nrmtlon.  1  D«« 
lbs  nrmUon  u  Prefruoi  Ijic^nmof  l^lltirnis,  vbonlM  mf 
atiMulOTilo  tbe  crroia. 
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filluTv  tu  KOOgnlM  It  In  oilier  cue*  cmate*  In  my 
sitMl  no  prMtunptloa  kg>lR»t  U>«  wUdom  of  iwiut*. 
or  acaiiMl  the  caiTMtiMM  of  an  hypolhwls  oib«nrlM 
utitfAOtOfjr.  It  inCKl;  tusg«*U  hnman  lUnltatloiM 
aad  Ignorance.  Don  can  ono  wlibout  ilgbl  unil<T- 
■land  irhul  a  tKl«<*ro[io  lii  eoml  tor? 

Al  Ibe  uuiM  liriiP,  iwrliapi  wi-  >MUin«  villi  a  IllUe 
too  (niicb  MnBdeuce,  ilint,  in  frtn  tfiMc,  mliAlioii 
docslakeplufle^mltf  InBlldlrccUoiw.  orcc<un«,if 
tbe  reMlTnl  vkw*  n*  to  tli«  naiuiv  and  conduct  of  lh« 
hypoibeiiriil  '»iIi»t'  are  correct,  iberu  U  uo  poulbU* 
tty  of  •)iiMiioniiig  tbe  Mfiimptlon;  but,  tu  Sir  John 
Hcivcbel  and  otht-r*  hare  pclniad  out,  iho  propiir- 
lla  whlrh  miui  bf  Mcribwl  to  lb!*  'i)Ui«>r,'  to  flt  It 
for  lla  TariiHi*  Innctloni,  art  *o  «tirprl«in([  and  almost 
tncouceivnlile,  thai  on«  maj  be  [«rdoti«d  foe  »ome 
rewrri'  in  wrccpling  It  ■■  n  Hnnllijr.  At  anj-  rale,  u 
a  fact,  tlir  iiactilon  la  conUnnallf  trjirtf^  (tbit  Idira 
haa  bren  liroufltt  out  rcpeatcilly,  in  tome  csm*  by 
m«n  of  ri-al  una  Kcognized  tcivnlilic  anil  pbilutoplilc 
altainiurnt).  wbctberllie  conililullnn  of  thing*  may 
not  bs  lucb  itiiti  mdlatlon  and  tratitfor  o(  onocgy 
can  take  pla««  Mily  hi^tweeii  ponderable  moMca;  and 
tiiai,  too,  iritlioiii  tbi-  expendilun!  of  energy  upon 
tbe  mnMiiltting-oj^nl  (if  iiich  cxlitl  along  llio  linn 
of  IranaisiMloii,  f>vDi]  in  (rann'/u.  It  tbU  w#ro  the 
caac.  tben,  tbe  aun  would  Miid  out  lla  «iiorgj-  only  to 
plan«i4  and  ai«t<ara  and  •itivr-stoj*.  vaitlng  none 
In  einptjipace;  hitiI  an  ll*  Insnof  lieat  would  beunor- 
monily  dlmlniitbiKl.  iiriil  tlia  tlnic^aciUs  of  tli«  llfvof 
the  ptanciary  «y»t«iii  would  be  corrMpoiulin^ly  ex- 
tended- So  far  aa  I  kno<F,  no  one  baa  crer  yet  been 
able  to  Indicate  any  kind  of  medium  or  niecbanlna 
by  wblcli  vibrations,  lucb  as  we  know  to  cuntiitute 
the  rs'lianl  eneiSJ  of  Uglil  and  beat,  can  be  tnuis- 
niiltMl  nt  all  from  *□□  U>  plAnot  unilcr  inch  ivilrle' 
lion*.  Slltl  one  nit^bt  not  to  b«<  too  potlilve  in 
UMrtlon*  a>  lo  the  rMl  condition  and  occupancy  of 
•o^alled  Ticaut  tixice.  Tlic  '  elbcr'  1*  n  good  work- 
ing bypotheiii,  bnt  hanlly  more  a*  yet. 

I  ncnd  nut  ndd.  ihet  n  mott  inU'rtstliif  and  m  yet 
laacceMil>l«  pn>bleia,  coiuiecieil  with  the  preceding, 
U  thai  of  (be  uec^bntilsni  of  gravltalioii.  and.  Indeed. 
of  all  forcpn  ihai  lu'oin  lo  act  at  a  dUlnncc:  na  for 
lliat  iiiBit«r,  ill  iliit  liut  nnalyalt,  all  forvv*  do.  If 
Iher*  T««lly  bif  .in  '  ctlier.*  then  II  would  eecm  that 
temAom  all  atinLctiuni  and  reimliiont  of  ponder- 
tUm  Biutt-r  miut  be  due  lo  it*  action.  Challi*'* 
laVMtJlcallan*  and  cnticlntil'mi  a>  to  Iho  eftocl  of 
hyitrodTnaiDic  iKtions  in  nuch  a  medium  do  iKit  eeem 
to biTe commanded  1,-rnenil  iicceplance;  md  ilie  field 
Hill  ilr*  opi:n  lor  oue  wtiu  viJl  ihow  bow  cravlutioii 
Mil  other  lofoee  can  b«  corrclali^d  with  i-ach  ollior 
Ifcroiif b  f  b«  etiier. 

Ueieon  nnd  the  comou,  leeining  t«  bi'long  neither 
to  the  KiUr  tjntiini  nor  to  ibo  tl»U»r  unirerw,  pre. 
■entacniwil  oif  probleuuasdtnciili  u*  tlieyare  inier- 
tttln^.  Much  baa  ■udonbledl]'  been  gained  dniiiig 
th«  tm  tew  ile«ad««,  but  in  ionic  reepecta  Ibat  wlilch 
hM  been  k.irned  baa  only  deet"'"''''  *''•  t"SH*Ty. 

Tlie  pr»blMn  ut  the  orif;iu  o(  comets  lias  been  siip> 
poMil  tri  be  (Milved  to  a  certain  esient  b;  tlie  re- 
Matcikoi   -if  Scbiapuclli,   Hel»,    rrotexor  Xovloti, 


and  Mhn*,  who  eociftider  tlMn  u>  In  Unngor*  ootn- 
ing  in  from  outer  spaoN  tometimo  'captiir«d'  by 
pLaneu.  and  forced  Into  elUplle  orblu,  so  at  to  be- 
cmoc  periodic  in  tlielr  notion-  Certainly  llila  iliMrj 
hM  ■Ironc  •upports  and  gre«t  authority,  aiiil  ptoba- 
biy  It  meets  the  coodiilons  better  than  any  other  yet 
propoaud.  fiut  the  objection*  ate  rraliy  great,  if  not 
liMaperablc,  —  tbe  tact  that  <t«  have  lO  few.  If  any, 
cooiMi  niovlnii  in  byperbolie  orbits,  lis  comeu  met 
by  the  Min  would  be  eiptcied  to  move;  that  thcrs 
seems  to  be  «o  link  rdntion  between  tlie  direction  of 
the  major  axe*  of  eomoury  othita,  and  tlw  direction 
of  tbe  sobr  motion  lo  tpsce;  and  DSpodally  tbe 
fscl,  pointed  out  and  Inslited  upon  by  Mr.  hoclot  ID 
n  recent  article,  tliai  Uie  alieniiou  of  a  cooiet's  natu- 
ral pnmboUc  orbit  to  Lb«  ohaervinl  dllptlc  one,  by 
planetary  action,  iniplte*  a  reducilon  of  tlie  comet's 
velocity  grvster  than  vti\  bo  r««so»ably  exptalned. 
If.  for  instance,  Bmrseu'i  comet  (which  ha<  a  mean 
dulaiice  from  tlio  sun  a  liltin  more  than  three  times 
that  of  the  wirtli)  whs  really  onoe  a  parsbolLj^  comet, 
and  na4divi?rleil  Into  its  present  path  by  ib<- ailrac* 
tiuii  of  Jupiter,  an  generally  sdmllted,  it  must  hav« 
bad  it*  velocity  rodueed  from  about  eieren  miles  a 
seconil  to  llv«.  Now,  it  Is  very  dlUoult,  If  not  out  of 
the  iiiieetlon,  i«  Imaclne  any  iHiwlble  oonSsnratloa 
of  tlie  two  bodies  and  Ifaeir  orbits  which  coutd  rssnlt 
In  no  grtttt  a  cbanj^.  Wliile  I  am  by  no  nwAiis  pi«- 
psr«d  to  Indorse  as  ooncluslvo  nil  tlie  reasoning  in 
tbe  srtlcle  referred  lu.  and  fhould  bs  vsry  tar  from 
ready  to  accept  tlic  nulbor's  alteritsllve  theory  Itliat 
Ih*  periodic  coinnti  bavn  been  ejected  from  Ibe  plan- 
ets, and  BO  are  not  tbeir  captives,  but  their  children}, 
1  atill  feel  Hut  the  dilSculty  iirued  sipUnst  ibc  tecelrod 
ibcury  I*  very  real,  and  nut  tu  be  evaded,  tb<>ii;:b  It 
may  |M>wlb1y  be  overcome  by  fatnru  rcu-^irch. 

Still  moiv  prohleinnilcHl  Is  ibocousiiindon  of  ibese 
Strang  objects  of  such  pnnnniiiii  loluine  and  locoii- 
cejviiblo  irnuity,  self- luminous  and  transparent,  yet 
rrdocllnR  lislil,  ttie  seat  of  forces  and  pbcnoiaena 
nnjiaraileleil  In  all  our  otiior  experience.  Bardly  a 
topie  relating  to  ilieir  appearance  and  behavior  can 
be  named  wliich  doei  not  contain  so  lusolvod  prob- 
lem. Tlw  varying  Inleoiilty.  poUrlmtlon,  and  apsc- 
trmcopic cliaraclcr of  thdrlli;hl:  tbe  conflgunUOBI 
of  the  niicteiia  and  It*  surroutiOinx  nebidosUy;  Ukd 
etpeclally  Uie  pbeiiomcns  of  Jels,  enveloiie*,  kmI  tail, 
— all  demand  careful  obtervation  and  tliorongb  dis- 
ciiMlon. 

I  think  ft  may  be  rtgardsd  u  certain,  that  the  ox- 
plansUoD  ot  tbete  phenomena  wheu  Anally  r«Aclwd, 
if  llisi  time  c^er  come*,  will  rarry  with  tt,  and  be 
based  upon,  an  onormou*  increcue  In  our  knoirledge 
astotheeondiiion.oonicni*.  niidlumpentlurooflntcr- 
plAnetsry  space,  sod  tlip  behavior  of  nutter  when  re- 
duced to  lowest  tsrai*  ot  denaity  and  temperstuie. 

Time  foiblds  any  adequate  ditcustion  of  tbe  nil- 
merons  pvoblums  of  eteilsr  a*tronomy.  Onr  work. 
In  its  very  nature  incessant  nml  Intcrmbisblo.  con- 
xliu,  ot  oounc.  In  the  oonllnoal  obMrrstteu  anil 
catalofulnc  of  the  places  of  tbe  elan,  with  ever- 
intreaslng  precision.  The**  star-places  form  the 
scaffold  nnd  fmniework  of  nit  other  nftronomlcal 
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JnveiiUgktIon*  Invi^vlns  ibo  motiMii  o(  tlia  bimtvnlf 
bodlm:  tlicy  nr<i  tli«  ci>rer«ii«i^painis  ninJ  Iwncli- 
mark*  of  llie  uulwitc.  UlUnmWly.  loo.  iliu  coni- 
parlson  of  cjiliUogiiei  ul  diftrreiii  <l>|p>  wilt  ravcnl 
the  paths  and  inotloni  of  nil  ttin  monibor*  of  iha 
ilAfTr  ho<t,  nixl  bring  out  itie  great  orbU  at  tho  »ur 
tiiid  hU  alti>iKlaiil  ])lnni!<*. 

MetriM-lilIi-.  n)icr»iUGlrlc  obMrratlori*  aro  In  order, 
upciii  t1i«  in<lividiial  lUrs  In  dittornnt  ctiisu-n.  lo  hk- 
ccttAlnihc  nii>Uoii>  wlitcli  occur  In  >iicli  n  cn*c;  and 
tbo  muhomrttlcinri  t«  <:itlleil  upon  sj^nln  [»  soire  th« 
problem  ivf  <i.i(.'li  innveineiil. 

XuB-,  too.  since  Ihi!  rccont  work  ot  Gill  and  Ellcin 
in  South  Attko,  and  n(  Struvc,  HaII,  nnd  olUrn.  oUn- 
wherv,  ujion  •lollnr  imrnllnx.  n^w  h<i])i«  arli>i>  ihat  ii« 
ni«7  lonn  Rome  u>  buitio  uldvr  ktiowlcd^  ot  th«  tiib- 
}oct:  tliil,  instfnd  uf  n  i]ui«n  iir  bo  |>arallBXifs  ot 
doublftil  prvclal'iii,  <kv  lany  get  a  IirindrDd  or  nimv 
relncliiB  tu  dan  nf  u-ldvly  diS«<nint  brlic  lit  nets  and 
muUoTi,  itiul  »o  bn  enabled  tn  mncli  (Kinie  iniit- 
worthy  Ki?"^nill»i'li<"i»  a»  tti  llio  comlilollon  and 
dlm«i»liiii9  ot  Ili«  ilrlUr  unlvcm.-,  and  tlic  hcIuaI 
mint  of  slallnr  nnd  snlir  mnllon  In  ■(ince. 

Jio«t  lni«r«*tlng.  >l>ii,  arw  tli«  liiidiH  now  so  Tigor- 
Oiialy  proftDCUted  by  rrof«snr  PickiMliig  111  ih!»  coun- 
try, and  innny  olhura  eliewliLTO,  upon  tlic  lirlgliiiit-w 
ot  Ibo  itnn,  anil  tlm  cnnlliiiial  Tarlniloiin  In  thli 
brlehtiipta.  Slnrj-  ISui,  «t*llar  phoiornciry  hn*  Iw* 
Gumi>  ainiott  a  ii«w  science. 

Then,  tlii'ri'  are  more  llinn  a  myriad  ot  double  aiid 
multiple  iiiirs  to  wolcb.  and  Ihclr  ortill*  lu  be  deter- 
mined; and  rlin  n«liLil»e  clalni  kcuii  altviiliiin,  siiiee 
siini<(  of  ili^iii  iipjifiir  tu  be  cUAti^iu);  in  form  and 
brlt:litiii?M.  and  are  likely  lo  rereal  to  ii«  »oinc  won. 
durfiil  M'creU  iu  [lie  t-uibryology  of  world*. 

KftcJi  »lar  also  presents  a  lubjaet  for  fiwotrawoplc 
ibidy;  (or alLhoiigli,  (or  the  mual  pnrt,  llie  nlars  luny 
be  grouped  lino  a  very  tow  claaaw  from  tlie  upeeiro- 
scopk  |">iiit  ot  view,  yet,  in  detail,  tlie  ipecirn  ot  ob- 
]4]Ct>  belonging  <<■  tl'e  tame  ([roup  dlilnr  ron^ldarably 
and  'lunlllcnnily,  alinoK  u  niucli  n*  liiiiunu  facta  do. 

For  i-ucl)  InvusiljtaiioDS,  new  .instrument*  are 
uecili!d,  nf  uuexaniplud  fiowera  and  aeciiracy.  ionic 
tor  iiigulitr  ineosureiueiit,  lotno  (or  inero  power  of 
■oeliig.  PliotojnipUy  come*  continually  more  and 
nii^ra  tn  the  trnnt:  ntid  tlie  Idea  souielimiu  fu^geals 
ilaelf.  tbM  by  and  by  the  huuinii  eye  will  hardly  b« 
truaied  any  lutigrir  (or  nlitervatlons  of  preclalon,  bill 
will  be  anpcrtDili-d  liy  an  lioiiesc,  unprejudiced,  and 
unimimlnatlve  plale  and  caiuem.  The  time  U  not 
yet,  how*rcr.  inoni  certainly.  Indeed,  It  can  nnvcr 
MDic  at  all.  a*  rrlntea  lo  rortain  obaerratlon*;  tliice 
the  human  cyo  iikI  nili»l  together  liiicgrate,  mi  tu 
■pDuk,  l1i«  tmpretslons  of  many  separate  and  selected 
raoinnnta  Into  one  genoral  view,  nlillv  the  camera  caa 
only  girea  brutal  copy  of  an  ntiii«l*ict<M)  atnlc  of  ttiliig*, 
with  all  lla  atuicnplierlc  and  other  r  in  perfect  ioii  9. 

Naw  metliodt  ara  also  neeiled.  1  thiuk  (they  aro 
anqutlotiably  poisible).  tortrecing  tliiitvobnervn lions 
from  the  errori  uf  personal  n<|iiBiIon;  and  Iiicren«ed 
precision  Is  dcmimderl,  and  i*  belni  progrewivdy 
altalntvl.  In  itie  pr«ve:>ii.in.  or  eliiuinnlii>n.  uf  iuslm. 
mvulal  ecrorj.  du«  w  dKrervucu*  of  tuniperumre,  to 


tutolinnlcBl  atmliis,  and  to  iDHccuraries  of  couairtic- 
tlom  Astriinonji'ni  are  uon  cnnilng  to  ilic  Invesll^- 
tlon  of  i|U[LnllCiei  to  miuiite,  Ibal  llifiy  would  be 
completely  mukcd  by  errors  ot  observnliou  tliat  lor- 
merly  wnre  uiual  and  tolembtc.  The  sclenvi!  baa 
rcarbed  a  Mnge.  where,  x»  wjt*  Indicated  at  llie  begin- 
ning uf  lliis  nildreta.  it  hat  to  ci>ntn>nl  and  dv-al  with 
tlie  possible  unstmxilineM  ot  llie  earth's  n>tatioo. 
and  Ibo  InsiaMiliy  of  it>  axlii.  Tbe  nsironoiner  haa 
now  to  r<-vcrNi  the  old  niaxliii  i>(  itie  eouris:  for  hira. 
and  most  eniphatlcally  at  preeeiit,  Jt  minimi*  runU 
hi.  Residuals  and  luliiutv  discrepaiiclea  oro  tlw 
seeds  ot  future  knowledge,  and  ilic  rery  fouiidatlooe 
ot  new  law*. 

And  now,  in  closln;;  tli!«  hurried  and  lii]ul<<(|tiAla, 
but  I  fear  rather  lediuuF,  rvriow  ot  ilm  chief  prolitema 
Llial  aiv  at  present  oi'cupyiiig  tlie  aatronoiuer,  what 
answer  can  we  girc  to  him  who  Insists,  Cut  liono  f  and 
mqtilrfs  a  reason  tor  tho  rnlbiiflnim  tlint  makes  llic 
votarle*  of  our  tcience  *»  ardent  nnd  ilrelow  In  It* 
pursuit  ?  BtideuUy  very  few  o(  (be  iiuoetlons  which 
liave  been  presented  hiive  much  to  do  directly  with 
tim  mntrrlnl  welfaiv  ot  the  human  race.  It  may 
jioisibly  turn  out,  jinrbaiMi,  lliat  tlie  luTCstlgatlou  of 
the  solar  nidiallon,  and  tlie  behavior  ot  siin.spots, 
may  lead  to  some  better  uiidentandlug  of  terrestrial 
molrorolog;,  and  so  aid  agrieultuml  operalloriia  and 
narliintlou.  I  do  not  tmy  It  will  bn  so,~ln  fad,  I 
banllyejcpect  it,  —  but  1  am  notaiireltwillnot.  P'i«- 
sibty.  loo,  some  few  oilier  Bslronoinien  I  in  vest  igAI  ions 
may  facilitate  ttte  dclenninatlou  of  latitudes  aitd 
loni:itiidi-(t.  nnil  so  help  explorntinn  and  oommereo; 
but,  wilh  a  (uw  excepliunii,  il  must,  hv  nilniltled  that 
modem  natron otiilcul  iiivealigatiutis  liaie  not  llie 
allilhteal  Iinniedlnl<'  coninicrclal  value. 

Nou',  1  am  not  one  of  those  who  desplu  a  lolenUflc 
truib  or  principle  because  It  admits  lA  an  available 
application  to  tlie  aSalrt  ot  what  Is  called  *pl«ctlcftl 
llfp,'  and  so  is  worili  something  in  the  communiiy  In 
dolUraaudc>>iit*:  Itscommervlnl  vnlu'-U  — just  wliU 
It  Is  —  to  be  accepled  cmiefiilly. 

Indirectly,  however,  alinusl  all  scientific  trutli  ba* 
nal  commercial  value,  because  ■  knowledge  Is  power,* 
and  iM'caute  (l  luole  ll  not  Irreverenttyl 'III*  truth 
ahull  make  you  five,'  —  any  trntb.  nnd  totomeeitent; 
that  I*  to  say,  the  Inlelllgeut  aud  iulellocluallv  cul- 
tlvaifid  will  Boiienlly  obtain  ii  more  comforubl«  live- 
llhooil,  and  do  It  move  easily,  than  the  stupid  mid  ihe 
ignorant.  Intelllsenca  and  brains  are  most  pow«r- 
ful  ollles  of  strength  and  liaud<  In  the  siriUEle  tov 
axlsLanrc;  and  so,  on  purely  economical  grounds,  all 
kind"  of  science  aro  worlliv  of  cultivation. 

But  1  flhniild  be  Mbamod  to  re*t  on  lb!'  lower 
gn^und:  the  biiiheat  value  of  ^cienllHc  iniili  h  not 
econoiiiir,  but  different  aud  mun  noble:  and,  lo  a 
certain  and  gK'ni  degree,  its  iriiesl  north  !•  mora  iu 
ait  object  o(  purjuii  thiin  o(  postcsilon.  Thi»  '  prac- 
tical life'  —  the  eating  aud  the  diinklng,  lhi>  clothing 
aud  the  jliellering  — comes /ir**,  of  course,  and  is  tlie 
nec«»Mry  foundation  of  any  tiling  higher;  but  It  I* 
not  the  whole  or  the  bf4t  ur  the  molt  ot  life.  Apart 
from  nil  spiritual  and  religious  coniblemtlAiit.  which 
ho  one  tide  of  our  rvlatlon*  in  this  auoclallon.  ihera 
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can  be  n<>  need,  b*ti.re  itili  »iidlence,  to  plead  Uw 
hS^n-  muk  «(  ttic  liilelti'Ciual,  nptlbeilc.  aail  moni 
life  slwrc  Ihr  niaUrlal,  or  lo  arKii«  lliftl  iIn-  luibiilum 
«f  llif  niinil  !■  wirtli  m  uiucli  m  TikkI  (or  lli«  boJj^. 
Now.  it  In  iin'|iif4ikmal)lc,  iIliI.  Iu  Ui«  iuvnilgs- 
tion  aiii)  illicoTer}'  "(  il>«  ircroCj  niul  niy*icri«M  i>f 
die  boHvcn*.  iho  luimnn  Inidlccl  find!  oionl  luvij;- 
oniiinit  oxtrvlBp,  kiul  motl  iiuuriBliitic  uid  growth' 
mikiiii:  Atiinenl.  niut  otbirr  icicnliflc  f»c1>  ftiiil 
COiK«pliO])s  tar  more  eflocllve  In  prMliic4ng  n  niml- 
ML  »obcr,  irnUiful.  kiul  oonoliliiig  Mliiiiaii'  i>f  iiiaii> 


joH  pUco  In  bMutp,  botU  ol  hi*  pnny  lul|tnlftm>De, 
rvKsnIod  ai  a  plif  *lci>l  oljrct,  and  )ilf  townrtns  i'|4rit. 
in  Mine  wnae  coiniirclivnilin^  Uie  un[vefse  U»vit.  ami 
M  akin  to  tli«  dlTine  ? 

A  nation  oppvvMed  by  povCRf ,  and  near  to  ttarr- 
iiig.  hmxIk  tint,  taaa  certainly,  tlie  trailo*  and  occupy- 
tinns  iliai  will  (vi.-d  and  cloibp  it.  When  bcxllly  cotii- 
tort  ba*  b«cu  acbwvRl,  then  htghi-r  iiPcds  and  nuits 
apptiar;  and  then  *cioiic«,  lor  trulh't  own  Mice,  comics 
to  b«  k>T«d  and  IionuNd  alon;  wllh  poctrr  and  ntt, 
Ivaillng  ni<ii  Inlon  lars«r,  hiflher,  niid  nohW  IKc 
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SOME  DSsriScnVE  fEATUllKS  OF 

THE  imtTisu  A.ssaciArio.v. 

The  general  pLiii  of  organizittion  of  lh« 
Rritidi  and  Aiueiieun  associalioiia  for  the  ad- 
iiincenieut  of  sdouce  ia  tlii?  anme.  The  Kug- 
lisb  body  baa  a  '  counoil '  corri-spondtng  closelj' 
tOOitr  StnDtllug  conimitK-i-,  ami  a  •  general  i<om- 
ailt«e '  uorrenpon'ling  lo  our  tioJy  of  Mlow*. 
Therv  arc,  1m>k«vit,  many  )ioinla  of  diin-runcu 
wliiolt  it  ia  veil  worlli  while  lo  tliidy  with  a 
view  of  MOing  wluil  suggestions  of  vuluo  wo 
may  lU-rive  Tor  our  own  gnidancct.  Tho  first 
of  tlies«  U.  that  Uie  Itrltish  aasociation  has 
long  siooe  given  u;>  the  [iraetlce  of  meeting  aud 
transacting  biisineoi  aa  au  orgimined  body. 
Hie  general  tnvL'ting^  nre  lit^Id  only  to  hujir 
sucb  |>ii|>er4  art  thi'  pri'sidrnl's  nriniial  aitdreHi, 
and  not  to  ininiiacl  limiiirni  of  nny  kiml.  The 
traiutactiun  of  all  hiiHincM  hy  the  wvcrnl  com- 
uiitt*'i.'H  mivv^  much  time  Rbtdi  the  AmorieJin 
nasodntion  i^pendu  in  the  mork  of  orgnnizing 
the  meeting,  and  electing  new  members  :  and 
w<!  may  expect,  that,  as  our  numbers  increase, 
lliJK  n'oric  will  become  so  cunibroiia  that  ve 
»hnll  (innliy  adopt  some  plan  of  putting  it  en- 
tirely into  the  Imuds  of  commtttees. 

Tlie  organization  and  conduct  of  the  scien* 
tiOc  proceedings  are  ^  like  those  miopleil  by 
otiru-'lrca  a.i  lo  call  Iwr  liltln  remnrk.  Tlio 
dtvUion  into  seetions  is  substantially  tlic  »amc 
a.H  irilh  Hn ;  nixl  the  main  ditrcrcnce  bctvroon 
the  sectional  programmes  ia  that  no  e«timato(l 
icngtli  of  a  pii])er  is  given  by  onr  neighbors, 
thus  avoiding  one  source  of  deception  which 
ftoqueotly  annoys  inlendeil  lintenei'^i.  Per- 
bap«  it  was  owin^  to  the  peculiar  circum- 
stances of  the  meeting,  tliut  the  pa|>crH  and 
discussions  wci-e  of  a  iinalily  MijH'rior  to  what 
we  are  iront  to  expect  in  a  senii-iMpnlnr  n.-c 
semhlagv.  Only  nii-n  who  hnd  wine  surionii 
objevl  vouM  iintk-rtnke  «o  long  a  journey ;  and 


the  rcsnit  lias  been,  that  what  such  men  hare 
ha<l  to  say  was  heur<l  without  any  admixtnrc 
of  the  enide  and  ignorant  speculations  so  olteu 
interjected  into  the  discussions,  and  ercn  form- 
ing the  subject  of  the  papers.  The  one  sub- 
ject in  which  English  thought  has  always  been 
pre-eminent  is  the  theories  of  physiei,  and  the 
(liactuuion  on  the  seat  of  cW-lromuiive  forceii 
wa.1  nil  UiC  more  crclitahte  fVuiti  lUu  bnri'en* 
iii-KS  of  tiiC  subject.  This  discussion  well  illii-i- 
Iraled  thu  comparative  stale  of  scidooc  in  the 
two  countries ;  which  ntny  bo  cx|(rc«$«d  by 
xying,  tliat,  while  a  few  men  of  tJie  highest 
genius  stand  on  ttie  same  level,  foreign  coun- 
triea  are  jireatly  superior  to  us  in  the  number 
of  trained  men,  thoroughly  grounded  in  first 
|)rioL'i])leH.  which  tlicy  are  able  to  bring  for- 
wanl.  'I'tie  UicI<I  «lat«mcnt  by  Profcasor  Wil- 
Isinl  Gibb*  of  New  EInven,  of  the  principles 
involved,  was  the  feature  of  the  dlscii»s(OD ; 
yet  it  would  have  bettn  liani  for  the  speaker  to 
collect  in  bis  own  countri-  so  appreciatiii.-  an 
audience  as  that  wiiich  greeted  him  from  be- 
yond the  ocean. 

The  most  valuable  work  of  the  British  asso- 
datioo  lias  been  the  rejx>rts  and  investigations 
ulldertaken  by  commillees  of  its  appointment. 
Oocnsloiially  these  rejwrts  have  comprised 
«yuo|Mrea  of  the  jirogreas  of  science  In  special 
brandies  made  by  Individual  members,  and 

Eru«enteil  to  the  society.  The  greater  number 
SVC,  howcA-er,  been  acoounU  of  spednl  i-e- 
searchos,  the  funds  for  prosecuting  which  hare 
bMn  supplied  by  the  association.  A  splendid 
example  of  sitch  work,  which  must  ever  re- 
dound  to  the  credit  of  the  body  which  tinder- 
took  it.  is  the  system  of  electrical  units  now 
nnlrcrsally  adopted,  the  basis  for  which  was 
Airnislied  by  a  committee  of  the  British  osso- 
cintioD.  It  can  liardly  be  too  much  to  say, 
that  110  one  work  of  recent  times  has  done 
more  for  the  progress  and  difltislon  of  electrical 
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soientic  iban  tbti.  Thv  committee*  arc  gou> 
«nllj  contiiniml  from  .vo»r  to  vrnr.  nn<l  thuit 
IV>rin  permAiient  norkintj  bodies,  cncli  ptirsniiig 
n  ilolintto  object.  Nnlurally.  nearly  all  th<- 
work  «ill  be  done  bv  ouc  or  a  amnll  number  of 
members :  but  tlit-  Inner  linve  the  lulvanlago 
and  Htiniuliia  or  the  co-ope i-atiou  and  advice 
of  tlieir  fellow  nteinlKn,  irho  again  arc  in  a 
position  to  providt:  for  tho  couliiitmnce  of  the 
work  in  ciue  tlie  [ferton  in  chai'gc  gives  it  up. 
An  Ideii  of  the  prCM-nt  ini porta iil-i^  uf  this  fen- 
lurt:  of  thi-  organ ixiit ion  may  hi*  gainoit  from 
Ihft  fact,  tbul  there  art-  more  than  fuity  aiicb 
ooniniitlccs  at  work,  roporting  nunnally.  Some 
rxiiutplos  iniiy  ho  cited  to  show  the  clmracttr 
of  Iho  work  undertaken :  A  commiltco  on 
andergroiind  temperature  coilect§  dclormina- 
tions  of  tho  rate  of  increase  of  teniperiiture  in 
miueB,  and  other  places  where  it  is  possible  to 
deteiTuine  it :  anoUjer  is  eoUeclint;  and  inves- 
tigtitiiig  meteoric  dust :  another  iuvestigaloa 
th«  lunar  disturbance  of  gravilv  ;  Mr.  Fraiiciu 
Galiou  is  at  the  head  of  a  commlltee  dcvi^inif 
a  Bvstom  of  ntntistical  ni<!a*un!mi.-ntt  of  hnmnn 
beings:  the  GCOnomiHlii  hnvc  a  i.'ommilteo  in- 
vestigating the  ralu  of  wage*,  and  it»  relation 
to  cfonomic  progTeis.  In  a  word,  a  r:ingc  of 
eubjec-ts  from  t«blc«  of  binary  tiunnlies  to  put- 
eot  legislation,  and  the  migration  of  blnU.  an: 
being  regularly  iuve&t[gat«3.  We  wi4i  (hero 
could  be  a  bo<ly  of  men  ia  this  connlry  pursu- 
ing similar  objects. 

The  Duml>er  of  Am«riciin.i  prtwont  at  llic 
meeting  was  even  gn-ntcr  tlmn  could  have  Iwen 
expcctcil;  and  the  high  eharacterofliio  Ameri- 
can representation  is  sntliciently  shown  hy  thu 
fact  Uint  six  ex-presidents  of  the  American 
aMOcintton  were  in  attendance. 


STEPS    TOtVAKDS  A    KINETIC   THEORY 
OF  .MATTER.^  * 

TUK  now  W«ll-llnown  klui^tic  ttiuory  of  guva  i*  a 
tte|>*(ilini)Ortajit.  tii  \\v  way  of  «it|iUiniut;  locmingly 
Hfttic  ptupiTtivi  of  mniiF^rbjr  luulloii.  thnl  it  It  Korei-ty 
pouiblc  lo  help  uitlclpntiiiB.  In  tdvft,  ibu  arrival  HI  » 
complslo  Utfory  of  matiw,  in  whicU  ull  its  pro])i-rli«« 
will  be  »eui  to  bo  merely  atcrlbule*  of  mi>Uon. 

Rich  lu  It  ii  in  practical  loiall*,  tii«  kinoUc  i1i«or7 
ol  |[a*es,  A*  bltberto  JcvoJopAd,  *ti>p«  abtviuieljr  short 
at  di*  aiom  or  molecule,  bi»1  j(ii'e>  not  t-ven  a  «ug. 
gwilon  towards  exiilkiniug  the  pr«pcrtl«*  in  Tlriiio 
r4  wbldi  Uie  aloaii  or  taolccaloi  mutuiilly  tnlluence 
one  ■Bacli«>r. 

>  A.UriH  ID  Itia  obiIkiuiiIcbI  ttii  pb]r<l«l  wtHcv  «(  Iha 
BrtUik  ■HMlaUoD  ii  UuntnAl,  .\u«.  »,  UU,  ^  rrahMer  Mr 
Wiuua  T»uM.o«,  M..V.,  1.1..I*,,  I».C.L..  1*3.8..  L.  Il  H,, 
VJLAJi,  lirMldcat  ot  Uic  kiUuh. 


Every  one  who  lias  btlberlo  writiMi  or  ileue  anj 
thlni;  \rty  nxpllcll  ill  Uut  kla«Uc  theory  o(  B**o  ha* 
uk«ii  ili«  niuiiiiLl  action  of  molcculu  in  eotllnloii  ■* 
wjiuUivL-.  May  It  not,  afUv  all.  be  attmciit  e  ?  Im- 
iigiiie  n  ijivat  muiUInde  of  partiaki  tiicluiej  by  a 
boundnn'  wbtrh  mKf  Xm  piinhed  liiwaril*  In  nu}  ]>an, 
nil  roiinJ,  ni  yXtajtatt,  Now  KMti'.n  uii  i-oglncw 
Giirjii  uf  Maxwell'!!  arriiy  of  torlluj;  ilenious  all  round 
the  Biidoaurv.  wiib  ordcrj  lo  pitsb  lu  tlie  boniidary 
dlllf^nttj  ovcrywberc  irlieii  nnnc  at  IIic  bMleged 
liTi(,|iii  ftro  nwr,  anil  to  do  iioliiliii;  whnn  ni]y  of  Ihcm 
are  »e«ii  approncliliig,  aiiii  iiiitll  after  ibey  bav* 
turueil  atcaia  inwanls.  Tbi-  result  will  be.  tliat,  wttb 
exactly  tUc  same  tuin  of  kinetic  Had  potential  eoer- 
glaa  of  th«  tatiM  «ncloMil  multllud*  of  partlclmi,  the 
throne  has  Iwcn  oau«#d  to  be  denser.  Now.  Joule'* 
and  Tlioiiuoir*  old  ex|>eritiieiils  on  the  efflux  of  air 
prove,  llut  If  the  crowd  bo  common  air,  ur  oxygen, 
■•r  nllroBen,  or  carbonic  acid,  the  tcinperttiire  Is  a 
Iktte  iilgher  In  the  denmr  tban  in  [lie  rarer  cotidllloo 
wbeii  the  euergies  are  the  sanie.  By  the  bypolheais, 
e'liioJity  of  temperature  between  two  difTcrrni  gaaes, 
or  VKii  poriloiis  of  tlic  snmo  gas  at  different  doiultl««, 
means  i-iiuallty  of  klii'-tic  eneriiies  In  i.b«  sanu  nuu- 
l>rr  of  inoltiriile*  uf  tlie  two.  Prom  the  obserraUons 
pnivini:  tbe  leinpemtiire  to  be  hlgber.  It  therefore 
follows  Clul  Iho  polontlal  energy  t>  smaller  tn  ll>e 
eondcTiicd  crowd.  Tlilf  (iiiways,  however,  luidCT 
protMt  as  lo  the  temperature  bypotbesls)  provea 
soma  dayree  of  aitnciiou  among  ibe  moleculet.  but 
It  does  not  prove  ultimate  attmctlon  between  two 
inolei'.iiles  in  ciilliiloii,  or  at  illstaiicea  much  lass  than 
tho  nvinkge  niiilusi  diiiiuice  of  neareat  neighbota  in 
the  multitiiile. 

We  luusL  look  dfstjni-tly  on  each  molacul*  as  iMing 
either  a  liltlu  uluiilc  solid,  or  a  oonSKuratlon  Of  no- 
tlon  In  a  coniiiiaous,  all-pervadliig  llqald.  How  we 
can  ever  permanently  reat  anywhere  ihori  of  tbls  latt 
view  Is  not  evident;  bat  It  would  be  a  lery  pleaaant 
temporary  rcstlng-plnct  OU  tb«  way  to  ll,  If  we  eoulil, 
as  11  were,  make  a  mecbanlcal  nio<lel  of  a  gas  out  ol 
little  i)!eH>  (if  round,  perfectly  elwiic,  lolid  mailer. 
dying  about  tliroiigb  tbv  upoei:  occupied  by  lite  gas, 
and  colliding  with  om'  anotlier,  and  against  tlw  aidaa 
of  tlic  eoDUliiliig  vessel.  But  alas  for  a  mechani. 
cnl  model  con«l«tlng  of  Ibe  clouil  uf  little  elastic 
solid*  ttyiDg  alioiit  amongst  one  oimthcr:  I'liooKh 
each  particle  have  obsolul-ily  perf<?ct  ■■Iiuikily,  tbe 
end  must  be  pretty  uiucli  the  tame  as  if  It  were  but 
Imperfectly  elaailc  'Flie  average  effect  of  repeated 
and  repealed  mutual  collision*  must  be  to  gndnally 
couvLTl  ali  ll^c  tranilntlonal  cn<:nEy  '"to  Kneqiy  of 
shriller  niid  shiltlcr  vlbntllu4is  uf  Ibe  molecule.  Even 
It  this  (aiAl  (null  in  tlie  theory  did  not  exist,  and  If 
Wttcouiil  be  jierfeclly  satisfied  with  the  kluellc  the- 
ory of  gases  founded  on  Llie  collisloiM  uf  elastic  solid 
moleculoi,  there  would  silll  be  beyond  il  a  grander 
thiiory,  wiiich  need  not  be  conslilered  a  cblmerleal 
object  of  sctentilii:  ambition,  — to  explain  Ihe  eloa- 
ticity  of  solid*. 

If  wr  could  makn  out  of  niaiter  devoid  of  ciMtluliy 
a  combined  sytleui  uf  relatively  mating  parts,  whieh, 
ia  virtue  of  motion,  lias  Ihe  tisMutlal  cbnracierlsUca 
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of  •»  tlutic  tmdy,  llii*  wuuld  Iw  al  leut  ft  flager-jioBt, 
polnitng  ■  w>y  which  we  idht  Impp  will  IcMil  lo  n  kl- 
BCtic  U1V0I7  of  iiMLt«r.  AiiT  Mt-nl  »]«(«ni  ol  ninlerUl 
p*rtlGlM,  Mtlag  on  i>ne  anoUii?r  mutually  ihroufli 
■UM-ICM  connecting  tptlag*.  may  be  {x'tfcclly  imi- 
Uil«fl  It)  ■  morli-l  ri>ii*r>ilng  of  rigid  llnka  jolnltd  lo- 
ScihfT.  4ml  hnvliii:  r»pM1y  miniinc  Il;'-wli<.«l9  pWolcd 
on  tcRiM.-  or  OQ  bU  uf  tha  link*.  Tlie  ilrawlnin  (Bg*.  I 
alul  2)  illiumtu  two  audi  niilerinl  Byiuin*.  Tbe  dl- 
reeilonJ  o(  roUiUan  of  (be  lly-wticel*  In  tho  i^raUlIc 
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tfttetn  iHg.  3)  arc  InillcUcd  by  illrcrtlonal  elllpM*. 
wlilcti  «liow  in  rH>r*p«ctIve  (Ii«  illr«ciion  o(  roUllon  o( 
■hit  fly-wli«el  ol  Viuji  iiynural.  TIil'  gymuUc  lytWin 
iHg.  3)  ml^bl  liBve  hceu  cnniiltutivl  of  two  RyrDSUtlc 
inemlMn,  but  four  >n'  >b(iim  fur  tymtni'-tiy.  Ttie 
«DOlMinf:  cin-l«  rDprvtnilA  in  nub  com,  in  seiKlon,  »u 
«nolo»Ing  »]ibaric*l  ibell  Ui  prevent  (he  inU'rior  from 
b«lag»wn.  InIh«ln>ldcof  Olio  tbcrc  are  fly-wbCFli; 
ill  tbc  ln>til«  of  the  oilior,  n  moMloM  ■pring.  Tbo 
projccUnj:  Imokeil  n»U  Moni  na  1[  they  un  connected 
by  a  ipTliig  ill  eiicb  cji««.  If  wo  boiig  kiiy  'inv  uf  tlio 
tytionit  ttp  by  the  hook  ou  one  of  \u  pnijocting  roiU. 
■ml  huit;  >  wi-it;tit  ru  t1i«  hook  of  tb«  ntlirr  projccUii); 
foil,  the  nvlyhl,  trlirn  Unit  put  on,  wlU>'rtcillii(a  up  and 
down,  anil  will  if*  '-n  ilolii^  so  fori-vur,  \t  the  *y(teui 
be  ab»iiliit-'ly  unfrli-tiouni.  If  we  i^betk  the  vibmtioii 
by  lund.  Ihir  uci^ht  will  bnn^  ilown  nt  rcii,  Ibc  pin 
dnwn  out  ttiiicrMialii  ilrgn;--:  rti<I  Ibi*  illKtaiiee  drawn 
outwlltbenlinply  i>n>iH>rliouttl  to  tl)«  weight  htitigoii, 
a*  In  aji  or<liiiiiry  ipriag-bftlance. 

Here,  ilicii,  nut  of  matter  poweulng  rigidity,  but 
abAotuidy  devoid  of  fliuildty,  we  hava  nada  a  por- 
fKctnio<l«li>ta»tir1ngiii  tbo  form  of  afprlng-balniior. 
Conii«cl  mlllioitHoI  inilllonii  of  piirlicles  by  pairs  of 
lod*  lueb  u  Ihi'ie  ut  cliii  >priiii;-bNliinee,  nnd  wc 
litveasroiip  of  purtlclc*  (-onMtiiiiinit  nii  i.'Utllc  toltd- 

Tli«  syroHAtlc  luudul  Biiriiig-biluiice  U  »mmf,ti  lo 
luve  aero  niom<.-nt  of  moinentiim  a*  a  wbolv.  and 
llMrefore  loeonirlbulr  nothing  lo  the  PamiUy  rota- 
don.  With  ililiarranicainpot,  ih#  miHlcl  llliKtratMIho 
lanilnKeroiit  ether  in  a  field  iinalTei'teil  by  inapiMlc 
force.  Bat  uow  let  there  be  it  illlfereiii  rotnlioiuil  ve- 
locity imparted  to  tho  jnlntvcl  »qiiaTf,  round  the  u.\i* 
of  the  two  pnjecilns  liooked  r»dt,  •lu-li  a*  to  glvr  n 
fMntUOt  ma«Br>nl  of  mouieiiliiin  iy>und  any  given  line 
iliroiigb  Uie  i^nire  ot  inerlia  of  ili<  iysi<-ni.  iind  let 
pain  of  Ibe  liooked  rod*  In  the  tnodrl  Ibu^  altrrcd. 


wbicli  i*  no  longer  a  model  ot  a  m«ra  *prfiic-b«luice, 
be  a|<]ilied  a*  conneetioni  betweeo  mlilfoai)  of  pair* 
of  pNnlcl«>,  11  bfiTore,  with  the  llnct  of  reaultAnt 
niouieni  of  laotnentuin  all  almlkrly  directed:  wo 
now  have  a  model  elAtUc  tolkl  which  will  hava  tli« 
property  that  the  direclion  of  vibrallMi  In  wuvea  ot 
rectilinear  Tlbrntlona  propagated  through  it  aboil  turn 
round  the  line  o(  pTi>pAgatloD  ot  the  wavon;  juit  oi 
Faraday**  olMerraifon  proren  to  be  dooo  by  the  line 
of  vibration  of  lixbt  In  a  deitw  nodiuin  Ix'twif  n  the 
polei  of  a  {loicerful  magnet.  The  cue  of  wave-front 
pcrpendlcoloT  to  the  liin-*  of  resultant  iBomeut  of 
ntoui-niuiii  ithat  l»  (o  My,  the  direction  of  propac*- 
tlMi  being  par^lfl  to  theee  linee)  correnpoiida,  In  our 
medianlcal  model,  to  the  cue  of  lisht  travelling  In 
tlie  direction  o(  llie  lln«i  iif  force  in  a  maf  iietic  6eld. 

But  now,  with  t1i«  vl4iw  ot  nlilmaiely  ditcuding 
the  pMlulate  ot  rigidity  from  all  our  materials,  let  ua 
auppoae  ooine  lo  be  absolutely  detlltuie  ot  rigidity, 
aitd  to  poOKs*  merely  inertia  and  incomprMaiUlliy, 
and  mutual  imponotrabllUy  with  reference  to  the  alill 
remaining  rl^d  matter.  Wltli  tht«a  poatulotci.  wc 
can  produce  a  pertccl  model  of  mutUHl  ai'tlon  at  a 
ditcaocc  between  aolid  [vtieles,  fnlfitling  the  coDdl- 
tlou,  to  keenly  dcalred  by  Xcwlon  and  Faraday,  of 
being  Mtplained  by  conttoQaiu  action  throu^  an  tn- 
lervening  medium,  linogjue  a  aotid  liored  tlirOQgll 
Willi  a  bole,  and  placed  In  our  Idckl  [icrfect  llijuUI. 
Foia  moment  let  the  Iiole  be  alopped  by  a  diapbragto. 
and  tet  an  impiilalvc  preamre  be  applied  for  an  liutani 
unifuraily  over  the  M'bde  membrane,  and  then  In- 
atantly  let  tlie  tDcmbrano  be  diatolvtd  Into  liquid. 
Tliliaclioltorlglnate^ii  motion  ot  the  liquid  relatively 
lu  the  tolid,  ot  a  kind  to  which  hni  beun  glvrn  the 
naineof 'IrroUlional  ciivulslioD.'  wiilcta  remain*  ab- 
■olulelycouil'nt.howeTeribeaolid  l>e  moved  til  nkugh 
the  llqniil.  Thnu  at  nny  time  the  actual  motion  of 
i)i«  liquid,  at  any  point  In  the  neighborhood  of  tlie 
solid,  will  be  tbe  tv*nlunt  ot  the  motion  It  would 
have  in  virtue  of  tlie  circulation  alone  were  tho  lolid 
at  real,  and  the  motion  it  would  bate  in  virtue  of  the 
motion  of  ihrkolldltMtlf  haililierc  been  no  circulatlou 
cktnbliabeil  tlintiijili  tlie  njierlitre-  It  U  lnt'-tr*tlng 
and  impuciaDt  to  remark,  in  jKU^tig,  Ihnt  llie  wliole 
kinetic  energy  of  the  li>|utd  ia  Ihe  auni  of  thu  kinetic 
unereic*  whirh  it  woiitil  have  in  the  two  enaei  ttp*- 
rately.  Xow,  Imagine  llin  whole  ll<]nld  to  lie  encloatd 
in  an  infinitely  lai^.  rigid  oniaining-vcurl :  and  In 
Ibc  li'iuid.  at  an  inllniie  distance  frwm  Buy  |iait  of  tlie 
conialnlns-veMel,  Irt  two  pcrforaleil  solid*,  with  irro- 
utlonal  circulation  ihroiiKh  rnch.  be  pl»ce<l  at  real 
DOar  Mie  nnoilier.  The  reaiillant  flninl  motion  dnit  to 
the  two  circuiatlocii  will  give  rite  to  lliiiil  preMurc  on 
the  two  bodlc*.  which,  if  unbalanced,  will  vauae  thetu 
to  move. 

It  ml);lil  tie  iinaclneil  lliat  Ihe  action  at  ■  dlataiicc, 
tbui  provided  for  by  fluid  motion,  could  serve  ai  a 
(oandatlon  for  a  theory  ot  Hie  equilibritiin  atiil  the 
Vibration*  of  etantlc  iolld>.  and  the  tranitainion  of 
wates  like  thiit-.'  of  llijht  tbrongh  an  extended  qiiaal- 
elaallc  toHd  utedinm.  But,  iinfortiinately,  the  rniiil- 
llbrium  Is  eseeniially  iinaiable.  It,  however,  we 
connect  the pertoraied  bod iei.wiihcirciilntiiinlhrviigb 
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them  in  tli<?  Iiyilroktnulk  iptrm,  liy  Joinlcd  rlitltl  :^nii- 
oectlns-linloi.  we  ina^  nrrnnm  fi.)r  ■.■oiili^iinitiuri*  i>( 
*Ubli.'  e>]ii  1)1  brill  III.  TliliB,  willimit  Ily-ivlirvlft,  lut 
witli  fluF'l  cin-iilftlioii!!  ihroiigli  a|<erluivD.  nr  mM.V 
make  n  luoJd  ■priiig-liBlaiic<>.  or  i  moilcl  liim'mifer- 
oiu  uUicr,  clilii-T  iriiboiiT.  nr  with  tin-  n>i«iioiiaI 
quMlliy  coriVfpomlitiiE  to  ili;i(  of  tli«  trnr  liimliiifor- 
out  •cli«r  {n  tli«  iiiiit,ii«tii^  fliilil;  in  ihorl,  >Ui  nil  bf 
Ili«  perforat«il  solid*,  with  «lrciitutloii»  tlirniiith  ilivia, 
tint  ire  SBW  «n  could  du  bj  iiii-nnn  of  liiiltvd  gyro- 
»tAi*.  But  ximi'thiiiii  tlint  wi>  cannot  di)  hy  Iliiko>l 
grroRtnt*,  we  cnn  do  by  [Im  pcrCornlfil  buillo*  «'itli 
fluid  circtilntimi :  we  cnn  mnko  ■  minlel  giu.  The 
Diutiial  action  at  >  dlnlHnce,  rt'imlMrn  ur  altrncllvp 

cording  to  Ili«  niutiL&l  upvci  ol  the  two  boil!«a 
Bii  paMlii;{  irllblii  colllslunnl  dlitanco  of  one 
niinttii>r,  iiillice)  to  jirodiici;  the  chitiip  of  dtrccllon 
of  iiiuMOD  In  colllitoii,  which  (>4»riiLlft)ly  cuiistltulm 
tU<^  foiintlitlloii  of  Ui«  hiiicllc  theory  of  gurs, 

Tlinri'  rfimiifiiB,  liuworer,  m  wo  liiivp  rmtii  before, 
tlio  dlAlcnliy  o(  pruvlding  for  th«  cote  of  sctunl  im- 
piicl»  between  Ihi^  tuilld*. 

Lai  m  annul  the  lolid*.  and  hum  tlm  Iktiiiil  jicr- 
fiirming  Irrciiatlocil  cirrulatioii  round  vncuicy,  in 
thn  ))lni!e  of  the  (olid  com  which  no  have  bilhcrlo 
niIijjoMd ;  or  lot  ui  aiiiiiil  Un-  ripidiiyot  ilie  solid  coivii 
of  thermgx.  amlgirethein  nioU'cular  nitalioii  accord. 
iiig  to  Holnilioltf'o  theory  of  vorlcx  motion.  As  Id 
wlii'ihi'r,  however,  when  tlio  vnrifx  theory  of  giumi  I* 
Ihoroiigbly  worked  out,  it  will  or  will  not  bo  found 
to  fail  hi  a  iniiiiui;r  siialuuoii*  to  tlio  falliiri'  alivndy 
poliiicHJ  out  iij  coiiiicctin;i  with  ibe  klueiic  ihconr 
of  fniL's  coiii[>ot(^d  of  llitlu  i-lailic  aollil  iiiukclilfs, 
out-  cannot  al  pt<^i!iii  ipeak  "itli  corlalniy. 


PROSBESS  OF  CHEMISTRY  SINCE  ISiS.* 

ffrm  the  death  of  UcrMlin*  In  IM«  coded  a  w.-ll- 
iii.irktNl  epoch  In  the  history  iif  clieuilMiy:  with  lliat 
of  Unmu  —  and,  alM !  Ibnt  of  Wurtx  alio  —  hi  ISM 
tlomt  a  icrond. 

Tlie  dliri'rvncei  betweuu  nlmt  may  projierly  lie 
Ivritifd  the  ■  Uenicllan  rr»,'  and  lliatwlih  which  the 
■inUK-  of  Dumnii  will  funrvi-r  Iw  ajxoclali'd,  kIiow 
Ihemielvri  In  in.tny  way*,  but  in  none  iii'ire  niiirkeil> 
ly  tliiin  by  tiie  distinct  rlem  cniortatiicJ  iia  to  Uie 
laliirv  of  a  chetnieal  raniiiiiUMd. 

Aecuiiling  to  ilio  oKk-r  noliona,  the  proiwrttei  of 
couiljoundu  iir*  e*4eiili«liy  eoveniod  by  ilit<  •gtulitative 
naliir*  of  ilioir  coiiitlluent  atoiut,  which  were  nxp~ 
pond  W  b«  M  arraiiiNd  a»  to  fonn  n  binftr>'  ■ynUtin, 
Under  (he  new  tdots.  on  iheolber  band,  it  I*  inMiily 
the  number  mid  armnf^eim'nt  of  ibo  atoms  iilthin  the 
tnolccnif  which  rei-ulnte  ihc  character!  si  In  o(  the 
<otnpiiund,  which  it  to  Ih>  lijokcil  on,  not  aa  built  up 
of  two  Con«tltiient  l[^lll|l^  of  atom*,  bnl  as  foriiiltis 
ouc  Bmnp.  Another  airikini;dllf<'rcncc  of  view  bu- 
Iween  the  cli^inlslry  of  ib(i  HffJ^'llaii  era  and  thai  of 

'  AliiiniKi  ..f  ■»  i.l.lcioi  lu  ilir  ehrwlnil  *«(li>n  of  lUr  Brll- 
UIi  uurluMi  ai  Unntr**),  Auc.St.  tM4,  bj  frafntor  IUkiiT 
KxniiLii  KoHvi,  l-h.y„  LI,.U,.  K.II.B..  F^.ft.,  prnidant  of 


nliat  wotometlmettenn  the* modern «iioel),'iB lllot- 
tratedby  ifaeao-called  '  tu bet Uutloii  theory.*  DiiroM, 
to  wlioiQ  we  owe  this  theory,  >ho«cd  that  chlnrliip 
Can  take  the  place  of  hydrogen  In  many  compoands. 
and  that  the  tviulting  tiody  po*»«a«i>(<ehar«cl«r«  titnl- 
lar  to  ilie  original.  Itiit  ih«re  is  another  change  of 
view,  dating  fi'OHi  theeonimeneeiueivt  of  the  Uiimai 
eji'wb,  which  liAS  exerted  ati  iiinuencc,  cqnat,  If  not 
lupi^rlor.  to  Ilioec  already  nnmed  od  the  |>ro!{r««s  of 
cheiiil^ti'y,  and  that  i»,  a*  to  the  iu«  of  equivalent 
or  noleciiUr  weiuhia. 

The  theory  of  orpuilc  radical*,  deiclopcd  by  Lkbtg 
Bo  loll!;  ■"{o  ai  1834,  rvctivi^l  numaroui  cippri mental 
contlrmaiiuiis  In  niicrccdinK  yeAr».  liunHen'sclaul- 
cal  rMMtrch  on  CACodyl,  irmvinii  the  piivibillty  of 
tli«  existence  of  meia1lii-<>r){anic  radicals  capuble 
of  playing  llie  part  <•!  a  metal,  and  the  Isiilailon  of 
thn  hydrocai'boii  ethyl  by  Kntiiktaii-1  in  IM9,  iMd 
what  tli«  tuppiirtors  of  the  ibeorjdceniei}  the  HuI 
atone  in  the  structure. 

The  fusion  "f  the  radical  and  ijre  Ihecn-iei,  cbl«£y 
«S>-ctcd  l)y  till'  dlacovirry  in  IKIU  of  tliv  ciiriijiouiMl 
ammonia*  by  IViirts,  brln8>  lis  to  the  dawn  of  mud- 
erii  clieini'iry.  Henceforward  oreauic  cumpoundB 
were  teen  to  he  capable  of  cimiparlson  niib  tinipte 
iniTgnnlc  Imditu,  iiiid  hydroyt^n  capable  ul  rrplacr- 
mciil  not  [inly  by  cblorinc  or  by  a  mutMl.  but  by  aa 
orjEiinic  sr<^"l>  or  indioal. 

At  ttie  Edinhuri^h  ineutiiii;  of  thiH  assoclxtlon  In 
ISao,  irilliaiuKin  read  a  paper  on  'Reiulta  a(  *  n- 
*rareti  on  aoibcrificatlon,'  wlilch  not  only  tnclnded  a 
talisfactory  toliitlon  of  an  hilcrcsllng  and  hitherto 
unexplained  problem,  but  wan  deatined  to  exert  a 
most  important  influence  ou  lliv  dci«li>pmcni  of  our 
th*nretlc»d  vl«w»:  for  h«  prDvod,  contrary  to  (he  tbeii 
Ilre^'nilillB  Idea*,  thai  I'lher  c>>nt*ins  twice  aa  modi 
carbon  u  alcohol,  and  that  it  is  not  formed  from  tbe 
tatter  by  a  mere -Mparai ion  of  the  clcmeni*  of  wat«r, 
but  by  an  exchange  of  hydrogi^n  for  etViyl;  and  tJilt 
fact,  beinit  in  a'-oordniico  with  Arovidro's  law  of 
molccutar  vuluniM,  could  only  be  repreaenled  by 
tcgAnlin)!  tbe  molecule  of  water  as  containing  two 
atimii  of  liydicigcn  ti>  one  of  oxygen,  ona  of  tbe 
former  bi'ing  r<>placcil  by  one  of  ethyl  to  tonii  alco- 
hol, and  the  two  i>t  liydrvgen  by  two  of  ethyl  to 
form  ether.  Tlien  WlUIaniaon  introduced  the  type 
of  water  (aubseiiuently  adopted  by  Gtrhardt)  into 
organic  chcmlairy,  and  extended  our  view*  of  the 
anali>(ciw  between  alcidmlA  anil  acids  by  pointing 
ont  tliat  these  latter  are  also  nfi-mble  to  ih«  water- 
tyix**  i>rc<lletiiig  that  bodies  bearing  tlie  same  rela- 
tions (o  the  ordinary  acid*  as  tbe  otbore  do  to  the 
alcohols  musi  exist. — a  prediction  sliorlly  afterward* 
(1^-1  verified  by  Uerbardt's  discOTery  of  ilie  anhy- 
drides. 

ABHin,  in  lAV.',  ne  not*  the  lirst  germs  .if  a  theorf 
which  nasdciilned  topUyanall-!rniN<rtant|iart  in  th* 
priigresi  ut  the  leience:  vir.,  tile  doctrine  uf  valency, 
or  a^>InlcltT;  and  t<>  Franklanil  it  is  that  wu  owe  tills 
new  departure.  But  whether  n-c  miigi,'  nurseliea 
with  Kekti16.  nbo  supports  tbe  unaltfrable  cbaraeter 
of  the  Talmcyof  each  Mempiil,  «r  nllh  Franklnnd, 
who  Indtts  on  It*  lariabilliy,  it  Ls  Uiiw  clear  to  luoii 
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cfa«RiUt8  lliat  Ib*)k«ril  aail  la»t  linn  upon  wbbcb  tliia 
Uicorr  VM  (Oppoml  to  MukI  caanoi  Im  1h-Ii1  U  tic 
••cure. 

Dm  liowcrcr  Biaiiy  doubu  innj  liAvc  beoii  rnlMd, 
Inipri-lnl  ln(Ui)c«4,  fifitilnat  k  thon»igliK|>p1icBtiiMior 
tli«  law  ■>r  vj|«iiey.  it  cannot  \ie  deniml  lliat  the  gen- 
cnl  r«liilli>ns  ul  tlio  clemeiiU  wlilch  lliit  <|ii{«[|i>ii  of 
Talciicf  liu  liopii  llm  mciuin  of  brliijriiiK  to  tlgltl  im.- 
ol  till-  lilgbi'ii  im^HirUiice,  mil]  |ioitit  t->  ilii-  «xiaicno« 
of  UiKB  i>f  riHtura  cf  iIjv  wUldt  si^itScAUM;  «•  MV^n 
In  tliv  |wr!tKliclniTof  llio rtciurTits  nnt  (ort«liadowi-tl 

|- Jllcwiandi,  but  [uli)-  ilnv«[(>|ir>l  by  UeiKlokJelf  anil 
ll«^r.  Bnt  till*  pcriiHik  Itw  mnlccs  It  poa- 
ir  u«  lo  dn  niorv:  for  u  the  ulrDnnmer,  by 
l>«rl<iH>a1iona  ol  known  |<liinct«,  can  pmllct  tli« 
e:(iBtoDCu  o(  hitbcrlo  unknnnn  oiK*,  m>  ttiQ  riMiiittli 
Ihotiuh  nf  ciium-  nllh  niiicb  !■■••  T«lJBt)l«  mntCT},  li*s 
be^ii  able  tn  f>n>tlkt  with  procinlon  the  proix-rlk-B. 
|ib][»ival  null  clivniical,  of  c«nnln  mlMlng  link* 
acioii^l  ihi'  «lL-iiii-nts;  siidi  ut  nkalu  mini  inn  aiitl 
ckkbDron,  then  unbnm,  but  wbtcb  ahartlr  aflormnli 
bMABte  well  known  to  at  in  llie  ll«ab  M  pJliuni  and 
•CBtKlinin. 

Ahiiiis  out  of  Kekut^s  theory  of  iIm*  tetrail  niturt 
of  tbc  carbnn  ittMn,  cninn  thn  'iimtiont  wlilcli  bavo 
eauu->l  mnrb  ilriiai*  amung  oliiiiuiaia:  1".  Ate  tbe 
fotii  I'oinblning  unrl*  of  lli«  carbon  aioin  ol  equal 
valu«,  or  (lot '.'  auU  2°.  b  tlie  awmniillon  of  a  tlyml 
carbon  Mi>ni,  Iti  tlio  so-cnlkil  iion-Mtiirauil  com- 
pounJi,  jufiillnble,  or  noi  f  Th«  answer  to  Hiv  tint 
«(  llM-tc,  a  (ikviirite  vkw  of  Kulbc'*.  is  glvefi  in  [be 
now  well •«M«niiiri lit  Irnr*  of  Isomerism;  and  from 
tb«  T«ar  IMS,  wlicn  Scli'irtamnirr  |irut«(t  tbe  lilnnlily 
of  til*  byilriilM  of  tlie  nlc'ili<.>l  mdimlB  with  t)ic  so- 
«allml  nulirala  tliemaelvo*,  tliia  quesllon  uiay  be  «ld 
to  be  aet  at  r«at. 

Powlng  from  ibl*  anbjcct,  w>'  arrive,  by  a  proeoM 
of  natural  ackctbtii,  at  morv  conipliMlcd  cnaci  of 
dienikal  orlenlaiiuu:  that  !«.  siiuo  certain  c»m- 
|>oiniiil*  wbicb  poMcs*  thi-  nmw  ccnipii*ttion  ami 
moWiiIar  tomiuliU)  bnl  vnijIiiK  iiniiHTtliis,  to  lln<l 
Ili«  illRanac*  iii  moleciilur  tii-uoturv  by  wbicli  aueb 
varlalioii  of  propeniea  la  'l<tvnulii«l.  TtublinB*  of 
tbia  oalure  can  now  be  Mll)(nctorllyi>o1vrrl.  tli«  niini- 
bet  of  jHwalbk  lionipr*  (arrlolil,  and  ihU  pradiolion 
€onSnii*d  by  exiwrlni^ni. 

Tl»  di»C0T«Ty  III  th(?  aniliii*  colora  by  pprkln.  their 
•labonllon  by  Il-ifnunn;  Ibe  lyiitlioaiii  of  all^^nrln  hy 
GrMb«  and  Llcbcnnnnn.  Iwlitji  ili<>  lint  vi>|ii>iAblo 
«okirltig-tnnll«r  wblcb  bna  been  arti tie i ally  oblaiiied : 
tl»e  arllftcial  prodnelkiB  of  ln<3rgD  by  Itneyrr:  and, 
laally,  tl;«  preparation  by  Fiirber  of  kAliine,  a 
febrifuge  aa  potent  m  quinine,  —  are  aonic  ot  iba 
weJl-known  recent  tiiumplia  of  nioilom  aynihelkal 
di«nil»tr7, 

III  no  ilcpaRiuciil  of  clieinitlry  has  llie  progresa 
maik  bwn  more  impotUnt  than  In  llijit  conc>Tiied 
with  Ibe  accumte  drtermlnatlon  of  lb«  iiuniorkal. 
physical,  aoil  cli«iiiknl  r»n»latil*,  upon  the  exsclltiiite 
«f  which  ifr*ty  quantiuiive  cbemical  opeinilon  <Ii-- 
panda.  Aaumf^  tli«  mmt  Inieroittiig  n-cmt  ml- 
(lltlMU  to  our  knowledge,  mailti  In  Ihia  dppnrtmetit, 
we  nay  note  ibc  cla^tlcul  rxiMTlnionlf.  in  ls*i'.  t>f 


J,  W.  Uolkl  on  alumlDluiu,  luid.  In  tlw  aam*  year, 
of  J.  r.  Cooke  041  antimony,  and  tlioae,  tn  tbe  prfaent 
jMr,  of  Thorpt  on  illanluni. 

In  referring  to  tlia  work  In  apoctmm  nnalyala.  I*nv 
feator  Koaooe  ivcalled  aome  of  the  inor«  remarkable 
cMicItialona  lo  whlcti  the  pfararrfiM  of  {.oekyer, 
Schutirr,  Livrlns  and  Itrwar,  n'nllni-r,  and  utbcn. 
In  thi*  dlrrcUon,  bavn  leil.  In  the  llrtt  placv.  ll  U 
w«>ll  lo  b«ar  In  mind  tliat  a  difloreiice  of  a  wry 
marked  kind,  firal  diUinclly  pointed  ont  by  AlMt. 
Mitacbcrllcli,  b  to  be  obierved  lietveeii  Ibe  >|)vi-trnm 
of  an  olemoni  and  that  of  It*  coniponiida,  tbe  lalier 
mily  being  aeen  In  caaca  In  wlikh  the  cotnpoiiuul  la 
not  dl^aoclaled  at  temperaiurva  nccuasary  U>  givv  rlie 
li>  a  glowing  gax;  wcond.  thai  thcae  «ompouad 
apectra  (aa,  fof  liiolanci;,  IboM  of  the  halogen  com* 
poaiida  of  the  alkali ne-«*rUi  laalala)  exhibit  a  certain 
family  likciiMS,  and  aliow  aifna  of  ayaiemaik  Taria- 
t!on  in  tbe  itoaiilon  of  the  line*,  comapoadliis  lo 
i-liMigca  In  tbe  molecular  velght  of  Ibe  vibrallug  aya- 
tern,  SiilUk  cannot  beaKid  ibu  aa  yet  diDnlte proof 
haa  been  glieii  In  tiipporl  of  tlie  Uieat7  tbai  a  cauaal 
oonneoUon  la  to  be  found  bclv«en  tbe  emiMiou  apeo- 
lr«  of  tlie  aereral  element*  belonging  to  allied  graopa 
anil  tlirlr  atom  k  welch  la,  or  other  clwinlcttl  or  phpl- 
cal  |iropertlFf.  In  cerliilii  iit  Ihfi  aingle  eleincnta, 
lionerer.  Ib<!  coimocliou  betwnn  the  apceira  anil  the 
luulccular  coiiililutlvii  cnii  be  traced.  In  llie  eate 
of  aalplinr,  foi'  example,  tbrve  iHntincI  apcctra  ar« 
known.  The  flrat  of  tbei«,  a  ranliiinoua  one,  la  ei- 
blblted  at  ti-nipumltirva  below  500",  when,  a*  w« 
know  fri>in  Dumua'  uiptTiincKla.  Ilie  density  of  tbe 
viifior  la  three  time*  the  noTHial,  abowliig  lliat  at  tbli 
it'iiip«raiare  the  inoleciile  oooalata  o4  aix  atooia.  Tbe ' 
aecoad  apecimm  la  aeen  when  Ibe  tem|>eralure  la 
raiacd  lo  alxive  lOfO",  when,  an  DeWlk  ami  Trooet 
have  abowii,  llio  xajwr  rraehei  Ita  nonnal  denaity; 
and  tbi<  niolMiik  of  aiilphnr,  as  with  inoat  otiier 
caa«-a,  coiilaina  two  atoina;  and  thia  is  a  tiaod-apec- 
iruiii,  or  one  eliaraelertMd  by  chniinelkd  9pa<e*> 
Together  with  tbia  band-apoclruiii,  and  eapeclally 
niiind  the  negative  pole,  a  spectrum  of  bright  tinea  la 
obaencil.  Tliia  latter  It  doubtless  due  lo  the  vibra- 
tions of  tlie  single  atom*  of  the  dluucialed  niokenk, 
tlie  exUtenec  of  tnicraof  a  baad-ip«clruindcaion*trat- 
life  the  (act.  tliai,  in  soiuc  parta  i>f  the  dlacbarjc*,  the 
tensiun  of  diasoclallon  i»  insuflicient  lo  prevent  111* 
reunion  of  the  aloma  to  (onii  llie  molecule, 

Tli«  aiiMl  rfniarkabla  miilu  olilniiied  by  Abney 
and  Keitiii):  sliow  tlint  tbe  radkaJ  of  an  organic  body 
Is  always  rcjirvflcnleii  by  certain  well-iuarkeil  abforp- 
lion-buidi:  ilinerinc-  lioweirr,  In  position,  according 
aa  It  S*  linked  wltli  hydrogen,  a  halogen,  or  wilb  car- 
bon, oxyneo,  or  iiliro;:en.  Indeetl,  iheae  expeilmcnt- 
ers  go  so  far  aa  to  lay  ibaC  It  la  biglily  ptvlMble,  that, 
by  this  dclicnte  ninile  of  aiialyiiji,  the  hyjiuthcticat 
jioaltlun  of  any  bydMgen  which  Is  rc|))ac«d  niay  be 
IdcntlHeJ:  Uiu«  ptilntlng  out  a  hiciIkhI  of  phjajcal 
orleiiiBiioii,  of  whicli.  If  contlnned  hy  otlier  ob- 
servers,  etienilsta  will  not  be  alow  to  avail  ili«ni- 

selvc*. 

One  of  llie  notcwnrlhy  features  of  cliemical  prog- 
te*siithelnicr«4t  taken  t>y  phyiklila  In  fundautenta] 
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qaMtloiu  a(  tbe  iclence,— Sir  mU[aRi  Tbomion'* 
InWKMini;  tpecuUiioni.  fuuudnl  upon  pliftieal  phc- 
noiaeiin.  rt-iin-ctitit;  tlic  pmbablc  titm  of  ilicniom; 
uid  Hdtnliolii's  dlncuMloii  at  IIm  roUlloii  of  tine- 
trleltr  and  cbomlcsl  eci«r^:  mid  Hip  lltvcTy  uf  Ibe 
vorivi-rInK  conitltiitlon  of  iiutii-r,  Ihrowa  out  by  iiir 
Williiiiu  Tlxiiuiun,  *iicl  Uldly  worked  out,  [rorn  n 
eliemlcul  poiiii  of  viaw,  bj  J.  J.  Tliorafun  at  Cun- 
bridge. 

Aiiolhcr  bniTicli  of  cbemiotrj  wliicli  lias  c«MiiI.lj 
ftUr.vcl^d  iiiiiuU  L-x|>crlDic]ital  atuiitlon  Is  ibal  at 
theriiio-cUecnUlry,  —  a  subjocl  apon  which.  In  tbc 
future,  the  riiiindaiion  o(  ilyaniaicAl  choiiiiatTy  mu»K 
real,  kud  our  whlcb  ulrvmly  proclalinA  the-  tnilli  of 
ttas  great  p*iiiflpli'  of  the  connorvalion  o(  en-rnw.  in 
all  CAM!  of  chvmicnl  u  w«ll  lu  of  phy^lcnl  cbaugu. 
But  lierc.  ultbougli  the  malerials  hlllierlo  otiIlacMd 
Mw  of  VS17  coiuidenble  amount  and  valii«,  tba  tlta* 
bw  licit  y«l  iirrlvol  fur  ciprt-uliig  tixatir  nwult*  in 
gan^rnl  c^riui;  and  wo  must  tbenttorc  W  content  to 
now  jirogresi  In  sfieciiil  Hum,  anil  Walt  for  Uw>  fX- 
paiiMOD  into  wid*r  nn-iis. 

In  conclusion,  rrofesjop  It<i«coc  (poke  of  the  pan 
EiigJiab  cbcmUts  tiul  [ilityml  In  the  put,  and  uf  the 
mnrki^d  dlfli^ronM  between  i1il>  data-gnllierins  fi"'- 
iniui  work,  aik]  iho  syalemntixing  of  Ui«  facia  known, 
which  U  golug  on  in  Gngl.tnd.  Ifo  also  referrod  to 
wli&t  be  consiitertKl  Ibe  b«at  method  of  educating 
cbeniltts,  —  by  giving  thuni  us-iuiid  and  txl^nnlvoa 
fouadntlou  In  tbc-  tlieofy  and  iirACliuu  of  eheinleal 
RClutco  lU  their  Unie  nnd  abilitlo*  will  allow,  rath«r 
thui  forcUiS  tbem  ]ireni»tur«Iy  into  tile  {iroporaliou 
of  a  ii«w  tvriea  uf  boinologDiu  eofiii>uuud«,  ur  the  lu- 
votclgatloii  of  some  ii|iec;l.il  tvoctlon,  ur  of  luiuu  iio«- 
slbt«  new  cotnrlii^-ninlUir,  IhciuKb  audi  work  niigbl 
doubtldi  Itmil  to  imbtli-ation, — find  callml  nllRiillon 
10  tfa«  promliKiieo  of  Kiiitli4b  iiiduitriiil  clienilitry. 


THB  CORRBLATtOS  OF  GEOLOGICAL 
FORMA  r/t>.VS.» 

tai%  addrves  was  devoted  to  a  eonitd«rmtlon  of  a 
fcwreourk.-ibleczceptiont  totlierulettiiki'imllnrityof 
failitu  mid  llorM  in  fUR»illfuroii»  fonuatloii*  tliroiigb- 
OUt  tile  >ur(»ce  of  the  world  impllei  identity  of  ;;eii- 
loglcal  iig«i.  Sotuc  Interutiiig  contribntiona  have 
bam  Bude  to  tbli  igncmlon  by  ihn  scoIogicoJ  survey 
of  India,  wlwru  Mr.  Itlaufonr*  e«|wri^iiCo  ha»  been 
chiefly  derived,  .ind  by  tb«  {p.-olo^lit>  uf  Auslnlinand 
Sooib  Afiica;  and  h>'  lint  noticed  a  few  typical  !□• 
•tanoes.  Mfveral  at  tboin  Indian,  In  whkb  the  (yaicm 
of  detomiiiilu;:  the  age  of  various  formatUmn  by  th« 
fauna  or  flora  bas  l«d  to  eonlradleiory  nuult«,  ahA 
Uieii  showed  wliDiD  the  Milircc  of  ermr  up^iciin  to  lie. 
The  fatnuua  t'ikeriiii  beda  a[  Oreooc,  a  few  inlliM.  pmi 
ot  Athens,  eontaiu  a  vertebrate  fauna  ntnrly  alirnys 
ijuDted  lu  Diiooene;  but  they  overlie  strata  with  well- 
proveil  pllocane  marlns  Molbisco.  The  Slwalik  beila 
thai  flank  Uto  Iltmalnya  north  of  l>ellil  aro  »tlll 

^  Absence  of  SDBdilrtM  to  IbaiEeoloElesl  Hclion  efflkf  llplUiih 
■— nilailiiii  III  Uonuml.  A»ii.  ^.  KM,  hy  W.  T.  liuNraau. 
y.KJl,  Km.  T.  <i  J?..  IMLU  <•  .  |iri-al<lri]i  of  Hie  HCJoin. 


clasoed  a*  mioccne  by  inosi  Eiirope«n  writers,  but 
an  regarded  ai  pUocen*  by  tJie  Indian  survey,  on 
oridanco  found  by  tnidne  Ibem  wen  and  Kiutli  into 
Sind.  The  (ionidwdjiii  sysieiu  of  central  India,  a 
great  nquenoe  of  fresh-watL-r  befU  probably  of  flitvi- 
alile  origin,  over  -JU.OOO  feet  tliiek,  is  of  aniutuU 
inierctt  on  ncconni  of  the  ax  I  raonli  nary  conflict  of 
jialeontolaKieiil  evldeuce  it  preeeiiis  to  tiM  obwrrar. 
It»  eubdivisiuiu  nnt  iiunieroiiB.  and  vfiiy  In  alnMtt 
every  place  of  occurrence.  One  (tlie  Tilchir  bedi) 
ccmuliii  TOundcil  bowblon  clilefly  of  UKlamorphic 
rocks  nil  to  six  feet  aero**,  einbnddod  In  floe  illt: 
uthen  are  chnracierized  by  an  inlernilnicll"K  of  flona 
aud  faiuiai  Ihut  give  rise  to  a  tnasa  of  MotnullctliMia; 
bciU  witli  a  TriaaiJc  fauna  overlfing-otber*  with 
RItaelic  or  Juraaaic  floraa.  The  Auatrallan  roal* 
measure*  and  their  astoclate'.l  bed*  pr«»«nt  even  * 
more  remarkable  Instance  of  huinoiniial  pvi lorsity, 
■  Jurostic  tlont  being  of  tbe  name  age  at  a  corboa- 
Ifcrotis  marine  fnuiin.  Some  <if  these  beds  (Itawkea- 
bury]  again  contain  traiitt>ort«(l  bowldnn.  which 
uOGUruiice  more  in  the  lower  memben  (Ec-cabodt) 
of  tlie  Karoo  formation  ol  interior  Souili  Afric*.  The 
latter  presents  a  atrlklng  llkeneas  to  [be  Goudwiiu 
sj-stcm  ot  IndiA.  In  bolli  countries,  a  thick  fredi< 
water  furmation  occupies  a  lar^  .-irna  of  tbo  Interior 
of  the  cuiiiilr}',  wlillat  on  tlie  coast  some  inarliio 
Juraasic  and  cretaceous  rocks  are  found;  and  ai  Ui 
India,  an  In  Siinth  Africa,  thn  up|inrmait  Inland  mM- 
oiolc  frtah-water  beds  arr>  capjied  by  vcilcanlc. 

Other  exaTn|il(r«  of  diurepanck'ii  In  pal«onlolo|[l- 
cal  evidence  mi_4bi  be  given,  but  he  would  add  merely 
a,  mention  of  lli«  alni^lo  cam  knoii-n  to  lilm  lu  whlcll 
th«  di»i.'erdiiut  recotils  are  botli  marin*,  namely.  Bar- 
rniidu'e  'colonlea'  In  Dobemia;  but  here  the  dis- 
cordance li  iiiiich  loss  than  in  the  ca-ies  before  cited, 
and  nioreovur  B^rraiide's  conclusion  la  disputed  by 
other  obpffver*. 

In  luuHl  of  the  cuaeii  be  hod  named,  the  conBlel  ll 
beln-een  the  evidence  of  marine  aud  urreetrlal  or< 
ganlsms.  Jlaniresily  one  or  Hie  other  of  these  leads 
to  orroiicoiis  i-uncluaioiw:  and  In  making  diolca  be> 
iweeii  the  two,  luuii  geologlata  accspt  evidence  of  the 
marine  tosalli.  The  reason  la  nol  far  t"  Mek.  !m 
far  a*  h«  woa  awaie.  no  eoae  it  known  where  luch  an 
anomaly  aa  thai  di*|-tn.ivd  in  tlioGondwiiuu  of  India 
Iiaa  been  detected  aiiionint  marine  form.itUms  of 
which  tlie  leiinenee  was  un<|ueatiuned.  Further.  If 
we  compare  Ihe  distribution  of  marine  with  llial  uf 
terrestrial  and  (ntth-w.iter  animati  and  plants  at  tho 
present  day,  we  shall  Dud  a  veri'  striking  difference; 
and  It  Is  pouible  thai  Ihll  difference  may  afford  k 
clew  In  tlin  condliloni  that  prevailed  In  paal  time*. 

Wanderers  intu  what  Ihvy  fancy  unexplored  tracta 
in  paleontology  are  Uketj  to  And  Profofttor  Huslej'i 
footprints  on  the  path  tbey  are  following.  In  his 
Iiaper  on  tbo  Uyporodopodon,  be  aaj-*:  "  It  duea  not 
appear  to  me  that  thi're  I*  any  tiocoMory  relation 
between  llie  fauna  o(  a  given  land  and  that  of  the 
laaa  on  II*  sliores.  .  .  .  What  now  happen*  geo- 
gnplucally  to  provlncM  In  ipace,  la  good  eridonoc  aa 
to  what,  in  former  liiitea,  may  bar«  happened  to 
provinces  in  time:  and  an  eMCnIlally  identic*!  Utiil- 


n 


I 


HSPTBMtlElt  5,  ISH-I 


SCIENCE. 


209 


I 


I 


Isnnk  Rmy  faire  betrn  conuuiporw;  wlUi  •evenil 
MKcoMlvs  mwlBa  tiianM.  At  jiniMiit  our  knowl* 
tift  of  (b«  lerreMilAl  raiinn«  of  put  epochi  )•  *a 
iligbt  Ui«t  DO  practk»l  difficulty  itrisM  frum  usiiif. 
u  wodo,  wa-MckoiilDg  foe  tan<l  Umc.  Bat  1  tliiok 
It  (•  hlfhly  probable  that  won^r  or  Uirr  iha  InlikWt- 
tau  «(  tbe  Uixl  will  b«  toutid  lu  tiwo  a  fabtorr  of 
tli«irowu." 

Wben  UicM  won!*  vere  irTill«D.  more  Uian  twenty- 
foar  fmrn  aeo,  icareoly  on*  of  the  seologlcol  det«ltt 
to  wlik-h  Mr,  Ulitntoni  ciktioil  alteiiiion  vu  known. 
tie  n«v4l  tioi  |K>lni  wit  buw  woiKlvrdil  k  coounontaTy 
lucti  dctAll*  b.-ire  adurtli^il  to  Pra(«Mor  Uiisle<r'i 
TiowH.  Dill  then  i*,  he  believed,  an  aildltiounl  dIsUnc- 
UoD  betwMti  land  and  muino  (aDiiu>,  that  tvqi]lt«« 
notioe.  At  Ibu  |>r«ienl  ilay  the  Jillcreno*  liotw««n 
tbe  InnJ-rniums  □(  ilifteniiit  part*  of  the  world  is  lo 
TUtly  srcatur  than  that  bolwi«n  Iho  marine  (nunat, 
that  il  t")th  T«r«  fonnd  foMllUcl.  whIUl  cliero  wonld 
b«  bui  liiil«  ililHculty  In  rvcotciiiilTiK  dllFcranl  iiuHao 
d«po«lU  as  of  like  a^  from  tliair  oT|;:aiiif  mniiio*, 
tonMttial  and  freah-watvr  bedi  nuuld  iti  all  ptulia- 
billt;  b«  nhnvil  to  wldolT  (Hfl-Tlng  e|>ocli>. 

Ovr  prMent  hnowle'ts*  of  the  dlkiributlon  of  ter- 
IWIiIaI  kad  luariae  faunas  uid  Dotm  can  bo  oiilj 
brioif  trvflled.  Among  tuanjmal*  and  Kplllei,  the 
inwlii«  rormii  aiv  cennnilly  the  tnoK  wtdoly  dlflu»ed. 
Fitiirt  f;lv'i>  b«ti>.'r  illii»tnition :  «I|[hty  (anlllo*  are 
lypkally  marine,  and  t««iii]r-rLlii«  *r«  conflaed  to 
lre«h  w>>l«r:  of  tli«  Sr*l,  Hdy  are  unlvenally,  or 
almost  unlviTuxlty,  dltlrlbuted:  vhlk  of  tlie  iccund, 
only  one  iC'yprinidM)  is  fuiiiid  in  live  at  WalUce's 
Ttglon*.  anal  not  one  ii  met  irllb  in  all  six.  It  ia 
ItnpOKlbk  to  concrlvp  a  greater  contnut.  Thedii* 
tributlon  ot  land  and  een  Mollu«ca  toad)  lo  a  ttmilar 
Goocluiioa  ai  to  tlie  relatively  narrow  raujio  of  ibo 
land  fornii.  Throughout  the  marine  iiiveTltilimta,  but 
fewcetifric  types  are  ratrlcteil  to  particular  teas:  the 
majority  itrv  found  in  »utlabl«  Uabltau  over  a  laicr 
portion  ol  the  oceans.  Indeed,  the  marine  proilni^es 
that  have  breii  hltberlu  dlstfiigoished  are  foiuuleil 
mlbnr  on  •{loclfle  than  on  generic  dUtliiutiolu. 
Botany  odlen  a  *tlll  more  romarl^ablo  example:  co 
unEform  la  the  marine  vrseiatlon  of  the  worlil,  that 
no  Mpamt«  regions  an  l>u  established  In  the  »eeaii, 
wMh  Dnide  make*  fourieen  ou  the  land. 

Mr.  Blanford  altndod  to  the  evidence  »f  the  exlil- 
enccof  laiid-rff louf^ ill  |ui*l  tinir*.  froott  arcalto-ady 
•OeomulBied  of  dlflprenvea  betneen  the  fauna  of  dlt- 
laatconnlriea  in  leniory  times.  Tbeeocciii-,  mioeeiM, 
and  pdloMnc  VBrtcbrsta  of  North  America  differ  quite 
M  much  troiB  IhOM  i>t  Europe  an  An  tbe  genera  uf  the 
preMiit  day ;  and  thvre  wu  n>  much  distinction  be- 
IwcMi  the  maumalla  of  the  Hlriiuiayas  and  of  (ir«eci.' 
wlt«n  the  Slvallk  and  I'lkermi  faunas  were  living  as 
(here  it  now.  The  rcptllen  of  the  Ameriuoa  Joraiak 
deposita  pt««eitl  wide  dlHurancoa  from  Ihoae  of  Uie 
Bnrapean  beda  o(  thai  age.  But  there  Is  no  rtuon 
(or  npposlng  thai  the  limits  or  relations  o(  the  »>5- 
loglMl  and  botanical  regions  in  paai  Umea  were  the 
Mine  a*  tbey  now  aro.  It  Is  ijollo  certain,  indeed, 
that  the  lUaiributiou  of  land-areas  lios  luidergone 
oaormoaa  variations,  whether  the  great  oceanic  tract 


has  remaitied  Buebanged  f  n  its  general  outllnee  or  not ; 
and  the  mignUlon  of  tbe  terrestrial  fauDB  and  Sora 
maft  luT«  bem  depemlcnt  upon  the  presence  orali- 
•ence  of  land  communication  betveen  dlltereni  cou- 
Uaental  tracts:  in  oilier <rotxlt,  the  terrceirlal  regions 
of  past  epoch*,  although  jtisi  ai  ckarl;  nurked  as 
tlioM  of  llie  present  day,  wen;  very  differently  dls- 
trf  baled, 

TUfe  idea  thai  marine  and  tcrreatrial  tatinas  and 
lloru  were  similar  tlirougbout  the  world's  surface  la 
post  Ihoee,  Is  so  tni[raiited  In  ivilconto!of;1ral  science, 
that  it  will  rtiquire  many  year*  yet  before  tbe  fallacy 
ot  the  assumption  is  generally  ailmiiteil.  NocJrcum- 
(tatioe  h^s  contributed  more  widely  to  tlio  belief  llian 
tlic  mppoMd  nniveraal  dlltii»lon  of  Ibo  rkflioiilferotil 
Horn.  The  evidence  that  tbe  plants  which  pt>nailed 
in  lli«  coul-ineasurrs  uf  Eurujie  were  replaced  l>y  to- 
tally dltfervnt  forms  in  Australia,  despite  the  rloseet 
similarity  In  the  msrine  Inhabitants  ol  the  two  areas 
at  the  perlo<l,  will  probably  go  for  to  give  tlie  death- 
blow to  an  hypothealu  that  rests  npon  no  solid  grotind 
of  observation.  In  a  vast  number  of  iiiitanee*  It  liat 
been  asfUiocd  dial  similarity  between  fossil  lerres- 
trial  faunas  and  tloras  prove*  Identity  of  geological 
age :  and  by  orgalug  in  a  eiclons  circle,  the  oocnrrenc* 
of  similar  type*,  aasuncd  without  sutlieient  proof  to 
belonjc  to  the  «me  geolo^cal  period,  bos  been  alleged 
as  evidence  nf  the  oxlslenceofdmllar  forms  In  distant 
countries  at  the  same  lime. 

It  may  perhaps  hare  surprised  some.  Hint  Ur.  Btao- 
tard  scarcely  alluded  to  nny  American  formoUoiia, 
and  e«|>eciBlly  Hint  he  h«l  not  meuiloaed  ao  well- 
known  aiid  iiitvresline  a  ease  of  eonlllctlng  paleoa- 
tologlcAl  evidence  as  that  of  the  Loratnle  gnNip.  Hit 
reason  was  simply,  that  th«re  were  jirobably  many 
present  who  were  personally  acqualiitnl  with  tba 
geologj-of  the  American  crctaceons  ind  tertiary  beds, 
nnd  who  were  (or  better  able  to  Judge  iliaii  lie  of  tbe 
evidence  as  a  wholf-  To  all  who  are  studying  sticfa 
qiieetloni  In  America,  he  thought  it  would  be  more 
useftil  lo  give  the  detail*  of  similar  geological  poulea 
from  the  enstem  Iicmlsplietv,  thou  to  attempt  aa 
Impnrfret  annlyil*  of  dlfflcntt  problems  In  tlie  great 
western  eoiiilnent. 


THE  PHYSIOLOGY  OF  DBEPSEA  UFEJ 

Tnc  physiology  of  the  deep-sea  life  has,  until  lately, 
received  but  Utile  allenllon  from  pmfesscil  physiolo- 
gists. Ko  one  has  yet  w«  forth  tbe  ouiaeroul  dlfD- 
i-iililet  which  are  encountered,  when  tbe  attempt  b 
mode  lo  coinprebeod  the  moile  in  which  the  ordinary 
pliysiuiiigical  processes  of  Vertebrata  and  other  aal- 
mol*  are  carried  on  under  tlie  pei-nllar  physical  con- 
ditions which  exist  at  great  ilrinh'. 

A  knowledge  of  the  conditions  titnler  whlcli  gases 
occur  in  >  state  of  abaonitloa  in  the  ocean-watera 

■  Abilncl  of  SB  >adiM*  Ui  tiK  b<i>lociesl  settlse  of  the 
BrIUih  •wwlslion  si  WsfiLrMl,  Aof.  IS,  ItM,  by  a.  X. 
WausBT.  Ek|..  V.X;  F.R.e^  Unsitv  proAswr  or  buman  and 
tunfaintln  umiaDiy  In  ib«  t'aevrnMy  of  Otiari.  prMlilsui  or 
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Is  of  prlmarr  Itniwrunca  lo  ili4>  |iliy*lolaf:i&i.  It 
appuar*  (cvim  tlie  rrtulu  uf  Profi!Mur  Oilluinr's 
recarchM  Into  ilic!  cuininialtloii  ot  tlie  occaii-wntpr 
colWlnl  l>v  the  Cliallenccr,  tbai,  cnnttarj  in  ivlial 
WM  tM'furo  »iu[i«cM4,  tho  prwancc  or  Trw  carlioiiic 
acid  in  «f«-w*l(rr  i«  sii  csr^ptioii.  Uciici!,  wllb  n- 
nanl  to  Ur.  Murray's  IntereKingdiicovcry,  Uinl,  itfMr 

-tilii  ikpllis  atv  rcoeheil.  puropod  tlwlU  arc  dl>- 

ilvi'd,  niid  dlKuppenr  from  tbo  iie*-liolt(iiii,  and  at 
'eerUiii  Inrtlicr  ilGjitlii  Uloblgurlnn  xhellg  lufler  Lbe 
winip  fate,  l*t»fcj»cir  Diiltnnr  liolii*  ilini  tho  *otuilon 
ii  not  dill)  la  lli«  prarncc  of  fn'c  ncld,  bnl  to  tlie  *oU 
v«iii  iviioii  at  Ili«  »«A-u'ati>r  lu^lf.  Thiii^  tli<!  Aiitotini 
of  carlioiili;  acid  [lonnatly  prMcnt  (lirotigliout  tli« 
ocean  gun  not  be  inlinica]  to  life;  but  thorn  miint  \>e 
111  the  depLliR  of  tli«  oceaii  iiumcroDR  bodim  of 
richly  carbotiat«d  iral«r. 

Fronch  physiolo^jUta  bate  lately  comiucnccd  re- 
Hatvh»  on  lomo  of  the  problem*  of  drnii-MO  llfo. 
Esp^riitiPiit*  hnvn  heeii  miidn  by  Mr.  H^snard  villi  a 
Ti««-  of  deluriulniijg  the  cff«eia  of  M^li  preMUKS. 
cornuponding  nlth  those  of  the  deep  sea.  on  varioua 
OTvanlitniR.  Tcut,  afinr  being  ex poicil  lo  n  prniutv 
of  a  tlioiiHnnd  atino*iihcrf«,  eiiiial  to  a  dc|ilh  ot  alioiit 
kKiT'livr  litiiidn^  fjitlioms  of  tca-waler,  (or  an  lionr, 
VIM  mlxod  vltl]  a  nnlutloii  of  ttigar.  Anhourein|iiiod 
before  any  Miiii*  of  (I'ltncntallon  appcnrril:  and  ntnlx- 
tun  of  jt*ti  and  •ugAr  oolntloii  did  not  feniidiii  at 
all  wlillit  under  a  |<ra«»urc  of  *ix  liiindrpd  atmos- 
plitiri.'*.  equal  to  a  dqitli  ot  about  Ihirly-uiiie  Iiud- 
divd  taih<~im>.  Aigne,  areda  of  pbaucro!,-ainic  plunt«, 
tnfutoria.  and  «ii'ii  Mollutcn  and  laochc*.  wrre  found 
to  lie  ibrown  into  a  coiidliiou  of  aleop,  w  latoiic;,  by 
npowirf  to  ulinltiir  pirtsiurni,  nvcoverliig  fnim  Uii* 
condiiioii  after  a  abnttcr  or  loiigor  period  of  retuni 
lo  nonoat  eoiidltloni.  A  ll*b  wllhutii  a  RWlmmlnic- 
blftddex.  or  one  wiih  the  bladder  eniptleil  of  air.  may 
be  tiibDiltiod  to  a  prcJsiireof  a  hundred  aliiiosphan.->, 
eijiiivaleiit  to  a  depth  nf  %\x  bandrcHl  and  flfty 
fnlhcinu.  irllboiit  liijurloii*  <<IT«i.'t.  At  ivo  iiiiiidred 
atinotpbeTc^  equltaieiit  lo  it  depth  of  tlili'leen  hiin- 
ditil  fatbomi,  h  beci'inc*  torpid,  but  aoou  revivea 
u'hcu  Ilie  prvMure  lo  n-moveil.  At.  three  hundred 
nlmoriphfrti-f.  i.->|iiivaleiu  lo  n  d«pli<  of  ab<iiil.  two 
tltou*nnd  falbomi.  the  fldi  d>M.  Tlieao  eipvi'imfliitfi 
at*  of  llif'  hlgiiml  Iniereat-  The  prutianre  unviv  uae 
of  wna  iiblfliiK'd  by  nieani  of  imUtr,  In  llie  absence  ot 
air  oLber  than  that  alxurbai  nt  the  normal  nlnioit- 
phnre  prewure;  and  thn*  the  phyalcal  coiidiilona 
prodiieed  were  [.'ioicly  «1m!lar  to  tlidiio  aciiially  ex- 
iiterit  In  the  deep  sca.  Tbey  are  the  6nl  of  tli«ir 
kind. 

I*rofes»or  I'aiii  Uort'i  somewhat  almllar  ox]iar1- 
monta  relateil  to  a  dllloiTnt  ■|u«ttIon  aItc)](«Ut«r ; 
namely,  the  effect,  on  aiiiiatic  or^niams,  of  vatef 
•ubjectnl  to  the  preMure  of  comprotaed  air.  He 
tonnd  that  yoiinti  «cli  were  rapidly  killed  when  luli- 
Jected  to  a  preaaure  of  only  ntiren  almoiipher««,  and 
could  not  iiirriTe  one  of  ei'eii  levcn  alinofpheNS  for 
any  contidTuhie  lime.  He  pointed  out  the  eueniial 
ilUIcreiice  botWMii  the  condJtlona  produced  In  lucb 
cxpertmenU  and  thote  existing  In  the  daop  aaa,  wliero 
the  charge  of  oxT^eu  cotiialuvd  by  ilie  water  bu  twan 


taken  iiji  at  tlie  lurtaca  uiuler  a  prtMura  of  ana  U- 
tnospliere  only. 

A  ijiiestlon  of  tlie  utmoat  niomont,  aad  one  tlial 
lia*  reei'ivcd  a  Kond  deal  of  allAnllon,  I*  tliat  aa  lo 
tlieaourceuf  fiiod  of  ibedecp-anaiiiniaiih  Certainly 
a  liufe  proportion  of  tbia  food  Is  derived  from  il»e 
life  on  the  ocean -m  if  are.  Tbo  d^Ma  ot  pelagic  iuii> 
roal*  ainfca  slowly  downwanln,  fonning  on  lt>  paiiaff* 
a  sparsely  »«liet«<l  supply  of  food  for  any  animaia 
poMtbiy  living  at  Intenneiliaiu  deptlii,  but  becoming 
eoneenirated,  a*ll  were,  oil  ibotHitioni.  A  large  pari 
of  tli«  food^upply  If  alao  ilerived  from  III*  dittria  of 
thn  eoaata,  either  dtractly  from  the  littoral  iron*,  or  by 
rltert  nod  the  action  of  ilie  ttdet  trvnu  terrettHal  llfo. 
D«ep.sea  life  uppcan  lo  dImliiUh  in  abundaix^i;  aa 
voaiU  are  receded  from.  Uitf<irliiiial4ily,  our  kiiowl> 
edge  of  pi^la^ic  tegoiable  life  Is  very  impeifcct,  and  II 
is  to  b(;Iii>jied  thai  butnniBls  ma;  be  led  tolalii'iijiEhc 
(ubjecl.  It  will  then  be  immlbln  to  fonn  B  liearcf 
estimate  ot  tliorxli'iit  to  niikb  ptani*  are  cajmblr  of 
forming  a  auHicIoiii  iiltSniiite  ftiod-miiircc  tor  ilie 
(Creaier  part  of  the  pelai-ic  fauna,  ami.  ibrough  it,  of 
deep-sea  life.  Tlic  iguestlon  U  ot  importance;  be- 
cause, if  the  deep  lea  derived  Ita  main  supply  tram 
Iho  onaau  ami  iaiid-snrfaces  in  tiie  i-arlt  history  ot 
Ibe  liabiiallun  cf  (lie  t:lobe  by  animals,  ihciv  can 
have  existed  scaicely  any  dce])'*ca  fauna  uniil  the 
littoral  and  terrcslrUI  faunas  and  lloraa  iuul  liecomu 
well  cilabUhhed,  II  SoemsMrtiiin  Ibnl  the  foiHl.  as  It 
roncb«s  tlie  il«ep  sea,  la  niotlly  !u  Ibe  form  of  dead 
matter:  and  It  may  be  thnl  tlie  long  hut  slender 
linGkwan].dlrecieil  teeth  of  many  deep  wa  lUIi.  r»- 
(■piDMIiig  those  of  snakes,  are  used  raiber  lu  aide 
for  swalloivliii:  nhole  other  flsliea  which  have  fallen 
from  abuTc,  ik-uil,  nod  thus  making  the  beat  of  an 
Dccaslunal' opportunity  of  a  meal,  than  for  catching; 
and  killlrij;  living  prey. 

Many  interMting  resalla  may  be  expoctcil  uben  tfae 
bIstolO),-y  of  animals  from  si'eal  doptlia  comca  lo  be 
worked  out,  and  eijH-elally  that,  of  Uie  special  seiue- 
orRans.  ,tt  prvi-eni  very  titilc  has  been  aiieinpiml  In 
till* dirMlion ;  principally,  no  doubt,  because  dce[HH!B 
■liecliucns  are  loo  precious  to  lie  used  for  the  pur- 
pose. With  regard  to  Iho  nll-lniportaat  ijuestlon  of 
the  nature  ottliclljihl  undoubtedly  pnueni  In  ihcd««p 
aea.  It  1«  bunlly  puulblo  lo  accept  Profesaor  Verrill's 
recent  slarlllu):  sugfjeallon  fSrIrnct.  Iv.  8),  tliat  nui- 
llglil  punctralea  to  the  greaifni  dejitbs  wllh  perhaps 
an  Intensity  at  from  two  lhnusar>d  to  three  ihoti- 
sand  tailKiiiiA,  cinal  to  tliat  of  some  of  our  pariiaiiy 
mouiilijfhl  iiiKhl*.  Such  a  conjecture  Is  entirely  a) 
rarlaiiee  with  ibe  results  of  all  expcriniciita  on  the 
penelratioii  of  sea-water  by  sunlight,  aa  yet.  made  by 
physlclsi*,—  results  which  have  pruveiited  other  nUu- 
rallsla  from  adopting  this  sotnilon  ot  the  problem. 

The  progr«M  of  rcaearcb  confirms  the  conditsloua, 
early  formed,  that  It  Is  linpoHlble  to  determine  anf 
successive  xones  of  depth  lo  the  deep-sea  r^ona, 
cbaraclerixed  by  the  presence  of  special  groups  of 
animals.  Some  groups  of  animals  appear  to  be  char- 
acteristic ot  water  of  enn■ldar«bl<^  depth;  bat  rep- 
resentative* ot  iJiem  ■inin^le  up  Into  much  ehallowar 
regloni.    Tliere  are  numerous  genera,  ud  eren  spe- 
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cles,  whieli  rang«  ev«ii  from  the  ibor^resion  to  cr«*l 
deplb*.  Tli««p  fafu  >df1  KTloiulf  to  ibv  dlfficullie* 
oncoantrrnl  In  Ihn  ktlompt  to  ilclcrtninc  approxl- 
Tnaflr  Ui«  ilvptlit  lU  which  KtfnloK'C*'  ■bipotli*  hitva 
been  fouoU.  Ur.  Theodon!  Fu^Iin  has  atb-mptttl  to 
iteieraiinv  wliat  geologicii]  itrata  iIiouM  be  cofiBidCNd 
■»  tif  d*«p4cii  formtttlon ;  btii,  u  )ir  iIpDiim  tbo  deep- 
M-a  buDA  Its  coiniiienclnic  nt  s  hiiiidrinl  (allinnis,  uit 
ext«fliJlng  downvania  to  all  il«ptha,  hit  rMiilt*  tiavt; 
liulc  value  0*  Indlcntfug  tlic  d«pthi  'if  nticlmii  acu,  or 
tlM  vxunt  of  upboaTal  oi  ilcprvulon  of  their  bot- 
toiDk  Ur.  Jobn  Uarraj  lia«  aliown  iliat  Uir  dppih* 
at  vblcli  8iod«ni  dcep-MA  dejxMila  hAT«  Ixfn  foniied 
con  be  approxiiuatFlf  aicfrtniiiul  by  lh«  einiiiitiatloii 
of  Ibeir  iQlcTfi*«oplcRl  coiDpoililon,  autl  tLv  coii'liti»n 
of  prtaerrallon  of  tlio>h«lti  and  fplculM. 

Tbo  mn«t  ImportAtit  quc*l>oii  with  regard  M  llfo  In 
the  ocean,  la  preWDl  iiiiufIIcSi.-n[ly  anHwercd,  E»  tbnt 
a<  to  tli«  condilioni  wiib  (vt;3ril  to  life  of  lli«  iaitt- 
idciIImIc  walcra  bnttcn-n  tin-  nurfaca  and  the  bottom. 
Tbo  irrcatpoi  iiiiceriAliiiy  ami  >tifl'>'i'oi)ci>  of  opinion 
eslii  a«  to  ulMiber  thv  Int^ruitdiutv  water*  ttt 
liihaUtHl  at  all  by  anUnals,  and.  If  their  an  tiiUab* 
Itod,  to  wliat  exlrnl;  and  thoiio  Intermediate  waters 
eoM(ltiU«  by  far  tlie  greater  pari  of  tli«  oce*ii. 
Great  care  Hbuald  be  exercised  in  drawlnu  eonclu- 
a-xtma  from  Ibe  deptb*  uctibvd  to  animal*  in  lonie  of 
thi;  mcmolni  In  the  offlclal  work  mi  (be  Challeri|[er 
■xp*d{tlau.  In  many  InitAncne  It  l»  Qultn  pnullilp 
ibni  a  particular  specimen  may  have  eutei'ud  the 
net  at  nu j  deplb. 

Willi  ratard  to  Uie  coaatltDtlon  of  tlu  dpep*M 
fauna,  one  of  Its  most  remarkable  fealuree  I*  the  gen- 
eral nli9en««  froui  It  of  pnlooioic  forma,  excvjitins  wi 
far  a*  rcpr«>-statlTRi  of  the  Miilluaea  and  Brac1iia|M>- 
da  ant  conci'rnral ;  and  It  1*  rr'niarknlilr,  Ibat,  amongst 
ibedeep-ora.MolliiMit,  no  r«pr>-'oniailvi.-cot  ibn  Kan- 
Utlda«  and  AmniuniUdae,  m>  exci-siivi-Iy  abundant  lu 
ancient  poHod*,  oocur.  and  ibni  I.lnguU.  ibe  uioit 
aiflanc  bracblopod,  ihould  occur  In  shiillonr  ntcr 
only.  It  mii:bl  wiil!  liavo  bMii  rxpoclcd,  that,  hod 
the  dceji  iL-a  been  (nlly  colmiMil  in  tlie  paleotoic 
parted,  a  conilderablo  icrin  of  reprF9«ni>iive  forms 
of  that  njcr  nilglit  have  lurvlvoil  thcrr,  la  the  alwenco 
of  motl  of  lite  Hcliie  pbyilovl  a;t<'nM  of  modlHi^Ailon 
which  dianict«rize  Ibu  conal-n-t;>on«. 

With  rcgnril  lo  Ibe  DTii;ln  of  the  dei^p-«i!a  fauna, 
ifatre  ran  b"  Hill*  ilonbl  that  li  hni  been  derived 
almoit  <<iitlri>ly  frimi  ilic  lltlora)  fauna,  wbleb  bJki 
muflt  have  pn-ci-ded.  ami  poulbly  jiiten  ii»o  lo,  tba 
vntlre  ti-rtcilrial  tauua;  yet  it  is  not  iinjirubiibk'  tlial 
v«  ilMiuhl  look  lo  tlie  pclngic  conditions  of  exisleoce 
aa  tboM  ii»>l«T  wblcit  moti  nf  ibc  oarlloC  type*  ol 
animal  lite  were  developed.  .Ve*rly  all  the  prc«ont 
labaUtMits  of  the  littoral  zone  revert  to  the  pelagic 
In>e.«vlmmlng  fonn  of  existence  In  tbulr  enrly  derel- 
opcnvntAl  riagre.  And  Ihuc  pelagic  larval  forms  aro 
la  iBany  ntes  «o  clo4iily  alike  In  (luenilal  ciractnre, 
though  fprtn^fng  (roiu  imrenis  widely  dillerentlated 
Cnwi  one  uiotfcer  in  ihe  iutnit  form,  tliat  It  Is  Impoi- 
slble  to  reganl  tbem  aa  olbcrwiM  than  anceftiml. 
Tlie  various  rariy  pelaslc  fr««-«w1mmlng  fornu,  rep- 
re*ented  now  moilly  only  l>y  larne,  gmdually  adapted 


tbemselve*  to  cuoil'llfc,  and  underwent  vnrloii*  niodl> 
6entlona  lo  enable  tbein  lo  wiihtiand  ilie  iH-ailni;  oi 
the  lutf  on  the  «bore«,  and  ibe  actual  modifying  iil- 
b-rstlun*  of  the  tM««,  wblcli,  lezetber  with  oth^r  cii^ 
etimuaiMM*  of  «Mut-llfe,  acted  a«  ttroiig  impulses  to 
tbeir  further  dsvelopin^ni  and  difTereotlaUon.  Some 
developed  banl  sbdU  and  skeli^lona  oi  piMectloiia; 
otlier*  teciiivd  Ibnlr  potltloii  by  borlnR  In  ibu  rock* 
or  mud;  otitera  aieiuued  on  •Itoched  condition,  and 
tfau*  realated  (be  wa«h  of  the  wave*. 

It  U  bocnuM  the  onceslnii  of  n<«rlr  all  anlniala 
bav*  pBMed  tbroufb  a  llttoml  |ilia»i>  of  eiUtence, 
preceded  ntoeily  by  a  pelagic  p1i»t«.  ibni  ilie  invi>*il- 
fnitlons  nuw  bcini;  carrieil  on,  on  the  eoMI«  in  nurlne 
Ubor^lorits,  iliruv  flood*  of  light  on  all  Ibe  (tiiida* 
m<*iilal  proMcins  of  xmVlogy,  Prom  tlic  llluirAl  fauiu 
a  );TiiduAl  nil)crtiilo«i  mtisl  hAT«  lakcn  plare  into  ibe 
de«p>ea;  bul  probably  ibis  did  not  occur  llll  Ibe  llt- 
lonU  fauna  ir\*  very  fully  alabllabcil.  and  cnnilder- 
ablo  proMura  waa  branicht  to  be&r  on  It  by  Ibe 
■Iniglle  for  «tl*leiKe.  Lite,  loo^  muai  have  become 
nbandant  in  the  littoral  xone  before  there  could  luv* 
been  a  tafBdenl  food-eupply  in  the  deeper  renloiM 
adjoliiiog  It.  Not  until  Ilia  dcTvlojimeiit  of  leireo- 
tfial  vegetation  and  odIiiihI  life  can  the  supply  baw 
reached  ila  pmeni  abundaiKie.  Sncfa  n  oandltlan 
wa*.  however,  certAluly  tvacbeil  In  tbe  carbon  If erona 
period.  FYom  tbo  goncral  abt«nc«  of  reproMiitAiives 
of  luleoKilc  forma  (ram  tbo  deep  "en.  it  is  Juit  jhm- 
slbk,  that.  itdeepOCMUeeaUted  iu  iiali-oioic  period*, 
tll«y  ina]-  not  have  been  colonucd  at  all,  aul  that 
active  inijEratlon  Into  deep  waiort  commenced  in  tbe 
secondary  period.  Very  iroMibly  tbe  discbmip^t  of 
carbonic  *cld  from  tbe  Interior  of  tlie  coiih,  whkh 
Trofeaior  IMttmar  bdlovc*  may  liave  boen  funcient 
to  aooount  for  lh«  tuI  oxlsting  ileposlia  of  coal  and 
limeMone,  may  have  bfen  itmcli  more  abuiHloni  over 
ibe  doepAM  bed*  In  tlic  polcoxole  period,  Ibtn  at 
pment,  and  liavc  rendered  tbe  deep  wniera  more  or 
l<M  uninbabl  table. 


JtECE.yr  GEOGRAPHICAL  DISCOVERY* 

Aptrr  *oni«  Inlrodnclory  rpuiHrki  refernii);  to  bis 
prerlout  vitit  to  Canaila,  Gen.  Lefroy  alluiled  to  tbe 
relations  of  geuin^phy  lo  geology  as  Iniunecd  In  tbo 
ehuige*  in  the  enrtb'*  surface  wltblii  lilnlnrlcti)  tiinea 
by  tito  ojicratlon  of  Ecologlcnl  c*u»c».  A  recent 
ticrniaii  writer.  Dr.  Elahn,  b»«  enuinemted  niuety- 
slx  ■■oroorlest  esieB*lve  imcit  kuovn  lo  be  rlMnji 
or  ilalElng.  Vot  exnmple:  llr.  IL  A.  Poncock  ba* 
accninulBlcd  erldciKv  thai  ilie  I*land  of  Jenej  tiai) 
noeltHeiice  In  Plninmy'*  time,  and  Mr.  A.  ttownrlfa 
lias  eollei'teil  ilmilnr  jimuf-i  wllb  rv^urd  lo  tbe  arctic 
rcglonsi  and  every  frcili  diieovery.  notably  thutc  of 
tlie  gallant  and  ill-fated  Dclxmg  and  of  Nordctukiohl, 
odds  to  Ibo  nnuiber,  ProtcMor  Hull  bu  reaped 
the  exclusion  Uiai  tbe  load  between  Soex  and  tbe 

•  AMhh  id  Ibe  irm«nplil(al  •cctlon  of  llw  BilUtb  iMOctai- 
nan  M  Uoniml,  Auf.  ft.  »M.  bj  Ocn.  Mt  i.  II.  LaraoT, 
It.A.,  CB.,  K.C>l.a.,  T.9.*^  Vej...  r\r*.tn*i»tu\  *t  Ito 
ll«]ral  fBidirTapbLeal  ■odMj',  |>rtali|«i1  of  Itw  tcvUcoi. 
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llliiDr  LftlcM  ha*  rbon  *lnce  the  exDdii*:  nnil  from 
Ui«  IdiIIui  turve;  it  l>  'almoot  crrulii '  tbnt  tlic 
ni*Bii  Ma-1eT«l  at  MkJrn*  i»  a  T'lot  lowwr  ihATi  II  wa» 
»\\fyjc»ntiso.  From  tlii^  Clihicse&iiiislsit  lsli>ikrn«d 
itiai  tht  ia-«allc(]  Hot  Liikc  (Myk-knii  of  TiirkriiMTi 
WM  formtd  nbniit  >  tiiiiiJi'iHl  and  ilxly  yran  ago; 
and  tbervMeTiis  iioboi")  ti-uontortjoet.  tlir  JatM>i<«« 
legcnil  tlint  FiuSjriuua  IUl-|[  naa  thrown  up  lii  llii>  third 
ccnmry  bi!forv  our  er*. 

Ki'Ilioii  louclii^i]  llghtlTOD  the  pr«gn-»  nisdr  In 
out  kiiowlvdei'  o(  ilip  K^oKiai'liJ  of  Ihi'  I>"mliiioii  of 
CBiiada,  wliti'Ii  comgiriaes  within  1u  liiuil*  tbi-  iMie 
of  vertical  inui^nutiL'  uttrnclioii,  ctiuimouly  uklli^il  (lie 
niagncUL'  pole,  aiid  liin  focus  ot  grvaleit  magnetic 
force.  a3«o  ottea  but  Incorivctly  called  a  polo.  The 
flnt  of  Uicw),  dUnivcrvil  I15  Kom  Id  ItVUi,  was  re- 
rlsltcil  ill  May.  1!H~.  I)}*  ••IDctr*  ot  llic  Fniiikliu  I'x- 
pcdltion,  whose  obwrvaliotis  linvr  iiertshed.  and  wiu 
•Kalii  roachul,  or  vrH'  Dvarly,  liy  Mi-Cllnloc):  fu 
ISW.  and  by  Scliwaikn  in  imv.  S^'idior  ot  thoac 
cxplorvti.  howuv^r,  vra»  LwiiiipiMd  t>.<r  obsu nation. 
The  utmost  iiilcresi  aitnclics  to  tli«  iiutation  whcthur 
lli«  uiagnotlc  polo  baa  sliiftot  Ita  poaltlori  In  fifty 
jrwri;  and,  AlUtougb  far  from  rating  th«  dltlkiilty 
ilghtlf,  Ii  i*  probably  approAciiablv  utvrland.  without 
the  gr«at  cott  of  aii  arctic  cipi^iiioii,  TIil>  sucuiid, 
which  1>  in  the  nelgliborhaod  ot  Cut  t.iiki-,  has  never 
bc«ll  viRllcil,  nllliough  Dr.  R.  llcll  wiia  w[llilii  two 
biipdrMl  in1k-R  of  It.  Tlic««<  two  object*,  and  the 
rxploralioii  of  an  aluioat  uukiiowii  tract  of  aunte 
seventy  tlioii>aiitl>i)uareniil«a,  lying  oat  of  Atliubaica 
Rii-er,  well!  ilwtnrcil  woriby  ot  tho  Kl«ntllic  nnih[- 
tlon  aticl  energy  of  tlic  ilouiiuloii.  3t  alluded  alao 
Ui  Ilia  Ftteni  and  Imputtance  of  Lake  MliutiucinI, 
wLii'li  Iiaa  RH'siilly  t>ccn  dlicovercd  In  no  vciy  muoto 
purl  of  the  ilominion.  —  a  lnk«  rlvnUtii^  Like  Ontario, 
It  not  Lnkc  Sii|wrlor.  lu  ma^nltiidis 

Ho  then  mctitionol  ilie  rtrjKirt  of  Li«iit.  R.  P.  Ro4g> 
er«,  V-  $.  X.,  on  the  state  of  ihc  canal-work*  at 
Paiisuia  »o  lau-ly  ai  Jnii.  2ri  la>I,  and  rvtul  tiM'  olKrlnl 
rcttiTiis  of  tli>-  aniuttot  of  «xcavMi(m  duHns  th« 
months  i>f  Uctober.  ISSS-Hanrli,  I8S4,  by  nbicli  il 
niipearcd  tliiil  the  quantity  evcavateil  per  month  had 
Ijivally  incn'iueii  ilurm;;  that  time,  and  slinw*  thai 
ilic  limit  li*h  n'li  bci«ii  reached.  Ttio  in-o  grMt  |>n.ib- 
ieros  which  awHit  «oliilloii  am,  how  to  deal  with  the 
lUvcr  Cfaiigrcs.  atjd  liow  to  manage  a  cutting  nearly 
four  hiindrcil  fi^ot  deep.  The  CliAgres,  which  li  *iil>- 
,  ject  In  great  Buctiiallon*  ot  Tntuino,  it  U  {iroiraticil  to 
arrMt  by  an  ■'normonn  dlka^,  l.DTiU  ysrdi  lone  ai 
the  battoni.  3.110  yards  at  IhH  top,  110  yards  thick 
nl  thr  tiaie.  umi  U7  feet  in  the  greatest  tielght  ; 
the  ovnrllow  of  the  rcucrvolr  »o  con»inict«l  to  be  led 
away  by  two  urtillclal  clianiiela,  partly  ntllltinkt  <b« 
old  bFil.  The  cnttin;,  nearly  flr^  hundrvd  feet  widr 
at  tlie  lop,  il  is  proposed  tu  attack  by  gang*  working 
on  twalvo  ilifferont  IctcI*  at  the  tamo  tim«,  ano  each 
■idc  of  tbe  aninmlt,  dividing  the  width  nt  eiieh  lei  ul 
Into  five  pantllol  ■ectlom.  Thus  thvre  will  be  n 
bnndtvd  and  tw*niy  gtagt  at  work  together,  and  It  1* 
confldCDlly  hoped  th»l  the  whole  will  be  realty  fln- 
itbed  la  1888. 

He  next  tamed  to  another  iiuarter,  and  referred  to 


the  mlMJon  Intnuted  to  Mr.  JtmepU  ThoniMii  lut ' 
ytar.  In  F„i*t  Africa,  hy  Ihn  Royal  gengr«|>lileal 
society.  After  an  unsncceufiil  itorl  froiu  ZaiKllmr  In 
March  of  last  year.  —  In  which,  however,  be  reacl)«(I 
Killiua-njimi,  and  oscrndeit  il  about  nine  tli.iiuond 
feel,  —  be  returned  to  tJi«  coati  from  Tavcta,  and  start- 
ed again  In  July,  this  Umi-  frt-ni  JJuniliiua.  We  are 
not  yet  fully  acquainted  willi  bis  rout^;  hut  w^  know 
tliat  he  ogsin  renclied  Ihe  great  motmlain  reputed  to 
have  an  eleratloii  of  moie  than  twenty  thousand  tret: 
that  thence  he  r^orheil  ilii-  ea"!  side  of  Lnhe  Nyanis: 
thai  he  Is  tlm  lint  who  bus  stood  on  the  iliorea  ot 
L^ke  U'Barlngi>;  ilmi  thence,  always  among  naif vea 
who  hail  never  before  ge<-ii  a  white  man.  he  n-oelied 
Mount  Ketila,  reputed  to  be  eighteen  Ihousaiid  fettl 
high,  nnd  found  1il«  usy  bxck  in  iha  eoiut  wiUimil 
any  conllict  ur  Iom  uf  life  by  viuteiic«;  and  tlui  after 
a  journey  of  about  five  hundred  lollcs.  nearly  the 
wbolc  iif  It  ihrou^  a  conntr7  prevloutly  unknown 
to  )[«0|:rap1i>'.  Before  Mr.  Thomson'*  return  u>  Zaii- 
libar.  Mr.  II.  U.  Jnhnstou,  under  dlrecltou  of  a  com- 
mittee of  Ihii  nsnocialion.  whole  plans  ore  dei*uted 
primarily  In  Ihe  Investigation  of  the  fauna  and  tton 
of  Kllima-njni'o.  had  It^fi  /anxibnr  in  itood  beolth. 
iind  «ilh  evi^ry  hopeot  ultimate  succeM. 

The  pruiiident  [lien  alluded  to  llie  unfortiuuits 
French  expe<iition  of  Cul.  Klalten,  who,  togetlier 
Willi  sevirriil  oilier  offlcera  nnd  men,  was  klli«d  by 
Ihe  Yvuaregs  In  Kebraary,  \^l.  The  French  trav- 
eller«  have  oiiiplioriicd  tlie  pivbalilv  consequence*  ol 
Ibe  rapid  progress  of  the  religion  of  Uohamraed  aiuoog 
the  African  rarcs  of  the  uorthem  equntorlol  xone. 
wtiicb  in  liinf  may  reach  iLe  populous  basin  of  tlie 
Kongo,  one]  muy  lEri-jlly  nfleet  the  white  seltlnmcnt* 
and  missionary  enterprises  In  Central  Africa  here- 
after. 

The  Upper  Kon)p3,  from  Stanley  Foils  U>  Stanlej 
Paul,  is  now  pretty  well  known:  bnt  as  to  It*  tribu- 
taries, much  remains  In  be  ienmod.  Mr.  8lAniey  liM 
ditcovorcd  two  new  liiken.  'rix'  labiin  of  that  eit- 
et^etlc  tmvcUcr,  Mr.  de  liratta,  have  to  a  greitl  ex- 
t«nt  cleared  up  the  geogriipby  of  the  region  Ineludeil 
botwtsen  the  Kongo  and  the  Ogowi'.  from  Ibe  oqiiatoc 
southwards;  and  there  arc  now  said  to  be  tweotylwo 
tnidlng'StatiuiK  In  this  iiari  ot  the  country.  We  are 
not  iufonned  wlial  coniiuerce  eiisla.  nigbor  up,  but 
still  to  the  norili.  Mr.  Stunley  has  ascended  the  Aru- 
wlinl  about  a  hundred  mites,  without  having  solved  ■ 
<|Ufsi[oii  uf  no  little  IntertMi;  iinuiely.  whether  it  is 
ideiiticnl  with  tbc  Welk',  anil  takes  its  rise  hi  the  same 
wulershed  which  fpcds  the  \Thite  Kile,  or  wbalher 
we  luive  not,  beyond  Its  iourci.'!i,  n  dralatfe  sytten. 
••  yet  uniniceil,  but  which  may  rotmect  togelber  a 
number  of  rivert  whoM  relailiins  10  one  another,  aad 
whose  Ibial  outlet,  are  alike  unknown.  Luptoo  Bey 
reported,  nearly  two  years  ago.  that  a  very  large  lake 
had  been  visited  br  one  of  his  native  lubordi nates 
westot  the  Amivlml:  and  it  Is,  In  his  opinion,  prob*- 
ble  that  lUe  \VvH(  flows  Into  It.  The  toutbom  basin 
of  the  Kongo  bus  bevu  croued  from  Konndo  to  Nyan- 
give  by  Ibe  late  Dr.  Pogge  and  Lieut.  WlMmau.  the 
loiter  «f  wliom  oontlnued  hie  Jouniey  by  Tabon  t« 
Zaniibar.    lie  bring*  coD&rmatlou  ot  Uie  ottmi  n- 
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porl«d  «ilM«nc«  of  a  ilwartl«fa  nee  on  the  upptt 
wtMn  of  iU«  Sanknru. 

PrecKdlng  touthwud  to  tbe  regloa  of  PortugiM*e 
•zploKtJon,  Mvwr*.  Britto,  Capollo.  and  Iron*,  wlio 
rocbwl  lh«  Uppor  Quarxo  in  19TS,  i«iurii«d  liut 
Jaiitinry  to  Loancln,  with  llie  iulumloii,  il  U  nld.  of 
d«ic«ii<liiig  one  uf  iiigrnil  iribuufici.  They  are  now 
on  ihK  Kiiincn*.  I>r.  I'oggn  cumpant*  lbs  clltnuc  of 
Uiitiiimbii  on  llia  8ib  pamll^t.  hi  lli«  mnnth  of  D«- 
«oiBb»r,  to  llul  of  IJorlii  Gtrmuny ;  knd  the  tact  illu*- 
trUM,  what  we  learn  from  no  many  otli«r  iiiuncis, 
that  mucli  of  tbo  Inurioroi  AtrknlNilonBi,lif  rouoo 
ol  [U  olvratloo  above  ib«  ma,  io  a  far  bdok  icmjienie 
Mne,  and  i*  belter  iiiiteit  lo  tli«  Eurojienn  cooiiliu- 
tioti,  tlian  iti  gcfl^aphknl  pciiitioii  promLivi.  Tbc 
letribk  pravilcnce  of  (oTcr,  wlilch  lui*  cofti  to  nunf 
Htm,  will  probably  be  mitlKaletl  in  lime,  aitt)  lij  lii»- 
pratcd  accMniDodatton.  Tli'?  Iiilli  are  caiupMratireljr 
free  from  it.  Tli«  pragreii  alreiulT  mulF  iii  tbe  wlilte 
OOcupaUonof  Conical  Africa  wn«  well  Bhoini  by  a  tabl« 
of  ncMal  Mnir«a  of  trade,  or  mlasli>nary  iniiiiulloin 
(a  b«i(lr«4  and  twenty  In  numberl,  now  eatablUhed 
tliere.' 

He  tben  took  np  ibo  Rttwiaii  project  for  <t!TertinK 
UiAVxiiJ.ur  Amu  Darya,  from  Ihe  S»a  of  Aral  ta  the 
Caaplan ;  tbe  level  of  wliich,  aMordlng  to  Mr.  Georsn 
Kennan,  a  rcc-nt  American  IniTeller,  It  fteadlty  but 
■lowly  falling,  iioiwithnlamlliiitiheenonnoiitqaaiility 
of  water  iMured  fn  by  ilie  Volgn.  tbi-  Ura).  and  olber 
river*.  In  fact,  Cnl.  Vlnultof  »ays,  IbM  (he  Paiplan 
l»  drylns  up  fiwl.  miil  tlial  llie  fr^nh-wnfr  neiiU. 
wlikb  form  »u  curiima  a  feature  of  its  fauns,  are  fait 
tllni1nE>hin(;  in  numlicr.  At  flnt  vlav,  there  would 
not  appvar  giral  itlfllrnlty  in  reitortiig  water  com- 
■nunii^allnn,  i)i«  |iiiin(  tthun  Ilie  rivur  wuilIiI  be  ill- 
TcrlPil  beinj;  about  two  huticlpcil  aiid  slxleen  feot 
almiv  tbe  Caipiao:  but  acciirali:  levelling  has  shown 
coutlilerable  drprmtlona  In  the  intervening  tract. 
Certainly  the  Uxnit,  or  a  braiicli  iif  it,  unce  flowed 
lut«  the  Caapian  Sea.  Prof.  It.  Lenu.  of  the  Ituulaii 
Aeail^mii^  inipiriaiedeaicleiicesRnm*  iipbl'liiTenU- 
gallon  of  ancient  aulboritlei  l>y  aAirininii  lliat  ibere 
b  no  tailaractory  evidence  of  It*  ever  having  done 
•a  liefore  the  year  IS80.  Paatngei  wbicli  have  boen 
•lU'jted  from  Aiub  wrIWr*  of  tJie  ninth  cenlury,  only 
prove,  In  hi*  opinion,  that  they  did  not  dlscrlniluBie 
iwlween  lh«  Caiptiin  .Sea  and  llie  Sea  of  Aral.  There 
It  avldcnce  Ibnt  in  tliellurtEcnlli  and f onrtecnth  cen- 
lurle*  the  river  bifurcatwl,  and  oDA  bratwb  found  lu 
Way  to  Ilia  ('aipian,  but  probably  ceasnl  (t)  ilo  *o  in 
the  •lxi«eiilh  CHiiinry.  This  agree*  with  Tiirkonuu 
tnidiiiiiiM.  We  may  tafely  eoncluile  that  Ibe  thing 
will  not  be  ilono;  norta  it  at  all  probable  thai  ltii>*Jan 
Oiiance*  will  permit  llio  alicrnniiie  propotal  of  ciii- 
tlni;  a  purely  artiDeial  canal  by  the  Miorteit  line,  at  aa 
estimatvi]  expense  of  from  Qftcen  to  tifenly  mlllign 
roubles. 

Ou9  of  tb<  flneai  foat«  of  mountaJnooring  on  record 
was  perfomied  last  year  by  Mr.  W.  W.  Graham,  who 
rewThed  an  elevation  of  twcniy-lhree  thounaod  five 
hundred  feet  In  the  IIImalaya»a)K>ui  luoniy-nlne  ban- 

■  A  MK  ef  iLrH  11  i{>i<M>  ID  (D  appf-ndli  t"  Ibe  hlilrtUi  wUli 
llisir  posnphlnl  p«l[lon>  MllaMd  wttb  iiri'X  mr*- 


dred  feet  above  the  ■ummlt  of  Clilmbofaio,  wbOM 
feKeni  by  Ur.  IVbymper,  in  l»»).  marked  aa  «rMll 
In  time  eiplolta.  iir.  GraUam  wai  aoconpuM 
by  an  offcor  of  tlia  Swlu  army,  an  «xperlenced 
inountaltieer,  aixi  by  a  profeHlonal  SvIm  gnldet 
Tbey  asModed  Kabrn,  a  notUllAbl  viiilbie  from  Uar- 
>«wlin£.  lyina  lo  the  weM  o(  Eaachiojiinga,  wliiwe 
•ninniii  »tlll  dcflo  tbe  (iirnfltli  of  maa. 

Tli«  primary  iriangulallon  of  India,  coaimanced  In 
t1>«  year  ISiKi,  la  practically  coaphto.  Uudi  aocond- 
ary  iriangulation  miuiiu  lo  be  exeoHted,  but  chiefly 
ouUida  the  Ilinlta  of  IdiIIb  proper.  Tlie  Plagali 
rlewa,  by  wbieh  wine  ot  ibo  loftieM  mountain*  In 
tlie  wurld  have  been  Bi«d  in  i>»«ltl(>n,  fr>ntetiniM 
from  points  in  Ibe  near<4t  Illniiliyas,  a  hundred 
and  twenty  tnllct  distant,  only  serve  lo  arouae  a 
wBrwier  dcaire  tor  unmtralncd  accesi.  The  belief, 
long  eniertalned.  tliat  a  aummit  lottler  than  Monnt 
Evemt  exUts  In  Tblbet,  1>  by  no  mean*  exiinci :  but 
It  b  poMlbie  that  tb«  snowy  peak  Intended  may  prove 
«*«ninally  vi  be  tlie  Mount  Evereai  llaaif  of  the 
orlK^nnl  auri«y. 

Tbe  Upper  Oxui  has  now  been  traced  front  It* 
*ouree*  Id  the  Paiijub.  rliietly  by  iiallvn  explotvrv; 
and  lo  then  we  may  be  anid  to  be  IndobWd  for  all 
we  know  ot  Nepaul,  from  which  Europeana  arc  as 
jealoualy  excluded  as  they  aiv  from  tlie  wildcat 
centnl  Aalan  hanate,  allbough  Xepaul  i*  not  «o  far 
from  Calcnti*  aa  Klnjction  I*  from  Quebec 

Tbe  AuBlraJlan  continent  has  bc«B  crowtd  flfalH 
fnxu  east  to  w«it  by  Mr.  SIill>.  who  sUrled  with  Ibtrty 
Camels  ailcndecl  by  Ave  Afitliiin  driivrv.  Six  nf  ibem 
died  Irom  tbe  eflecia,  na  waa  supposed,  ot  eating 
poitanona  herbage.  Mr.  llllla  did  not  deviate  niucli 
from  the  Iracka  of  llt«  lalo  Mr.  W,  C.  Gone  and  of 
Mr.  J.  Forreat:  Ilia  Journey  baf  therefore  added  lltiJa 
to  prei'ioii*  geographical  knowledge:  bul  It  baa  helped 
to  make  tbe  route  belter  known,  and  afforded  freab 
CTldenoe  tliat  tbe  value  ot  the  camel  In  those  urrlbte 
Aualralian  a«haraiI<iinnodcgre«le<alhanlt  ia  where 
be  has  long  been  known  as  tbe  ■  ship  of  the  deaen.' 
Another  Iravdler,  iU.  C.  WtniiAckn.  starting  from  tbe 
Cowahealation  on  the  Warbimoii  Kiier.  In  Bf°  south, 
hai  traversed  atioui  four  hundred  milea  of  newooiin- 
Irj  in  a  iiortliorly  direcllon,  and  made  a  ikeieb-map 
oT  forty  thousand  ■(|uan>nil!os.  up  loGoydere  Plltara, 
— a  rrmarkabl*  natural  feature  in  tlieTai'lMoii  Itaiige. 
He,  too,  owed  hla  aticcesa  to  Uie  euployioenl  of 
camels.  The  intematloual  clrcumpular  eipedlilona 
have  added,  perhapa,  to  local  knowledge,  espwlatly 
as  refards  the  climate  and  meant  of  anpporting  lite 
at  various  siMloni,  but  oot  mu^.  *o  far  a«  reported, 
to  geognpby  geuerslly.  To  this  remark,  haweT«r, 
a  brilliant  exception  musi  tie  made.  The  diailnctlan 
of  tbo  onan^t  approach  ui  ihe  north  pole,  yet  made 
by  man,  baa  been  wun  by  thi:'  late  LleuL  Lockwood 
aud  Scr^L  Brainenl,  of  Lieut,  Gr#>ply't  expedillon. 
They  renclicd  on  May  13,  IfiXS,  an  Island  ddI  l>cfore 
known,  in  lailtndp  >vf  -M  north,  longiude  44°  ,*r  nest, 
now  named  after  lis  discoverer.  Thi«  ia  four  or  Ave 
tnlke  beyond  Capt.  Markbaiii*s  fartliest  point  (83°  90^ 
nortfaj,  and  ll  appears  to  be  by  no  means  tbe  only 
geograpliical  achtevement  which  la  aotue  measure 
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Tvirnrdi  t.li«  jiHlnful  *utTcrin^'«  nnil  Imws  «t  ibe  p*,ns, 
Lieui.  P.  U.  Kay,  U.S.A..  Iiu  also  rMtllin)  iiiHaf 
doull*  ot  Ui«  map  About  Voiat  Bardu-,  diuI  dli- 
covered  n  range  of  b11J>,  irhlcli  be  lini  nnni«<i]  clio 
Mi'sde  MonmuluF,  niiiiiliiK  eitat  train  Ctpt  LlalHirue, 
frcin  wiili'li  itl  ICHNl  twu  .ilrvituif,  iiniuarkeil,  Haw 
into  lli*>  rularSi-n.  Wc  inny  i-i[iop|.  •imltnr  tcrvloo 
from  Ilie  lUlkii  iiHiilcj)  n[  PamkoilIh,  aii'l  frain  iho 
Germuis  In  Soiillt  Georgia,  tiinci'  tlm  vuyaj^o  of  Ibo 
Cliiilt«ti|[«r,  no  nariiie  rvMnn^lie*  Iiavc  liccn  mure 
rriilifiil  of  n-sulis  tliuii  ibose  of  tlin  TBll»man  kihI 
(h«  l>acl*.  The  Rm  via  ctii|ilti;«id  ia«t  ytur  by  (lie 
Pninch  govoniinvnl,  to  cxuniluu  the  AtlniiLSu  cuusU 
(roni  Rocbetort  to  Seiit^nl,  and  lo  invoiiKitti!  tbo 
h;drog»pby  sod  nUuntl  bitior?  ot  tlic  Citjw  V«itlf, 
Canary,  »od  Aiorsa  arclilpflagow.  Tbe  i>tli«r  »hip. 
wllb  ber compnnloti  llio  Iriu-niuliounl.  was  a  privaiu 
ttJvoiilur*^  wUh  tlie  cuiiiiiieiTial  purpose  of  Bicerlnln- 
Ing  Ibe  bMl  Una  for  n  subiiinriiie  Ivlvgntjib  frntii 
Spain  to  Lbe  Canmlfii.  Tlitoo  \ah  iwo  made  •ome 
fire  hundrvd  anil  tifly  Ri>iitiditi!;B.  and  dlicovaivd 
tbnwdionU,  on*  of  tli»ii  witli  lets  Iban  fifty  fiitltoniii 
of  ualor  ovur  It,  belwfcn  llie  coiillin-nt  of  Africn  und 
Uie  i«laiids-  If  wc  dravf  a  drrli.'  paMliij;  (lircmgli 
Cape  Mofiador,  Teti«rlfti'.  ami  Fiuitbnl.  iU  centre 
will  mark  very  u«4irly  ibis  itibniarini.'  elevation:  tb« 
otlivr  t  wo  lie  tu  Ibe  north  of  U.  'tlm  Talisman  found 
In  inid-oi'PiQ  but  nixii^-n  biimltvd  and  forty  fathom*, 
Mflong  (oundiiiin  previoiuly  aet  down  ns  OT«r  two 
IbouMiirl  falliouiii. 

Geii.  Lffroy  th.m  upokc  of  iho  {tsicnsloii  of  raiU 
wiiyi  in  .Moxico,  South  Amerka.  Africa,  and  .\«i«, 
and  of  tlie  agreement  lo  tvlcr  local  llino  on  this  ron- 
tlnenl  to  *  tueeenlon  of  flnt  nicrl'lUns.  imc  hour 
apart.  The  dhI  itep  will  iiol  be  long  ilelajed:  Llint 
i»,  llio  axrf'Siii*!!!  of  llie  civillKd  world  to  mo  one 
flnt  meridian:  Parln,  Fnrrol,  WnAhEiiEion,  ICIo  de 
Jkholro.  gmcefully,  as  wo  ventiira  to  liope,  giviiif 
tliat  pracodencj  lo  Utwnwicli.  which  Is  deniADdcd 
by  ttie  lect  that  an  ovurw  be  lining  pmporiion  of  (he 
•lUtinjt  nautical  olurls  of  all  nallono,  anil  of  mapt 
anil  aliases  in  most  of  ili.>m,  already  refer  tlwlr 
iODgiludvs  to  Utat  miTldiao.  N'ooiberchaiiKe  would 
be  10  ewy,  or  so  iltile  felt. 


TaB  QENERAL    STATISTICS  OF  THE 
BRITISH   EMPIItE.^ 

Vk  will  STOUp  our  ilaiistlca  under  the-  following 
li«u)ln(!s:  1°.  The  aivn conRltting of  wi<lnly  nalcndcd 
regiuni;  -JP.  Thn  lohabltaiiu  of  those  iiiiuiy  laii<1a; 
3°.  The  work*  of  njitn  as  Ihey  an^  dliplajed  In  Ihl* 
Ta«t  tb«atru  of  nctiun. 

Klr»t,  iliuii,  the  ar»a  of  tbe  Brtllsh  ECmpIre  may  Iw 
st'l  down  at  more  than  eight  and  a  half  milliuns  of 
s<i u are  tn lies.  Out  of  thit  lolnl.ihere  are  only  a  hun- 
dred and  twenty  Ihouund  iquiun  mlli'i  in  Iho  Unlbid 
Kiiif-duin.    Tbero  an  a  million  unO  a  half  of  «<|nar« 

>  Aloimat  of  »n  »d.ii««i  lu  ihr  vfuiioiu^o  vdcEm  vud  iiaii^ 
U«  tHtlOB  of  Iha  BrlUab  aumlulgn  SI  Unnlinl,  Au|.  Ik.  1H4. 
br  t'lf  KituapTaanj.  B«1,.  O.L-.d.I,,  CJ.E..  W.C.L.,  LL.D., 
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mllwln  India;  aail  tlMntiaaindor.oreeTvnnilllluns, 
belong  to  the  colonle*  and  lo  tbo  MMl«red  powoa* 
liona. 

Bat  tliere  MTd  oibcr  r^on*  which  haru  falirn,  or 
are  falllny,  midor  lia  polttkal  control  more  or  toi*. 
■Itch  ae  G^Tpi-  indudlng  a  jmrt  of  the  Hgyptlaii  Sa- 
dan,  tixaif  distrkts  In  soulbcrn  Anihla.  a  part  o( 
Bomoo,  Zululonil.  tlio  Traiuvoal,  AfghonUtan,  and 
Belueblstao.  Thu«  ilio  toteJ  orvo,  directly  or  in- 
directly,  under  the  aiitliorlty  of  the  Hrltl'^h  miplr*, 
may  be  taken  at  nearly  ten  millions  of  s'juare  nillea, 
or  alKtut  one-Rftb  of  the  fifty  millions  of  iquare  mUea 
ooinposlne  the  hablialilr  globe. 

As  inl^lil  b«  exiK'oted  i[i  an  empire  whereot  the 
real  busli  of  power  is  maritime,  the  c>>aBt-line  la  of 
an  eslrnordlnary  length,  to  be  tneasnred  by  aboot 
a8i&W  tnllAH,  with  foity.clgtic  lar^a  barbon.  For  the 
whole  ot  tills  len-jtli,  marine  aurveya  bav«  been  i)rc- 
pnrcd.  But  ^TctitncM  doe*  not  depend  on  area  alone, 
and  there  is  a  viut  range  in  the  eeale  of  value  for 
lanil*.  Outnf  the  ten  millions  of  iqiuirc  mile*,  hardly 
one-lifth  la  enltivHied  or  occuplvd.  In  the  wld^ut  <■«) 
of  thi:  i^rru  'occupation.'  In  India,  which  la  popu- 
larly, though  nut  i|nlte  curreelly,  suppuseil  to  be 
tbiekly  popuiaied,  the  cultivable  waste  ii  not  let* 
tliaii  a  qaajtor  of  a  million  ot  oiuam  mllcu. 

In  llic  aei-ond  place.  r<t>pectiiiit  ili'  InhaliiliuilS, 
tbe  total  population  amounts  lu  3UJ.iJOO.llO0  of  Killift 
In  those  rcgloTu  wtiicli  are  included  illmvlly  in  Ibe 
empire.  This  maig  of  hum:knlty  i*  eompnied  of 
many  divrr-v  nalioual!tie«,  a  cnnllnal  dlntJiicllcin  b*- 
twern  which  ia  that  ot  religion,  (.hrlttlaiilty,  tbe 
itilljlloii  of  Ibe  dominant  nice,  Is  proteisrd  by  ««•• 
seventh  of  the  w)i<>lc.  Tbp  n>Iigion  which  Includea 
the  largest  nuuiber  la  Uiniluism,  Tlier«  are  188,- 
OOO.INNI  of  Illndiu;  and  it  niny,  indead,  be  said  tbat 
the  wliolc  Hindu  race  >■  subject  to  Ihc  British  erovii. 
The  Uin>lu9,  then,  fonn  more  than  a  lialf  of  lite  tOUl 
popubillon  In  the  empire.  The  number  of  Biiddhlsls 
Is  not  considerable,  ainounilng  u<  about  T.Diio.OUO. 
Tlie  Impi^rlal  area  l>,  on  ibe  whole,  but  spaneijr 
populated,  with  on  average  ot  only  Ihl rty-threa  p(if- 
*ons  lu  the  si|Unre  mile,  noiwilhutandinK  tli*  inlKbty 
nggregAle  of  the  people,  as  the  pupulallon  is  moat 
uuo'inally  dUtrlhuled. 

The  third  >tad  laM  Aeitilinff  r^dilM  lo  the.  icorku  i/ 
man,  his  rlcht*  unil  poioer,  hit  inilwitrial  and  cont- 
mercinl  oprratSfrae. 

One,  amtinit  the  primary  testa  ot  national  resouroo^ 
is  tliv  public  rrreime.  The  total  of  yearly  tvreltue 
and  Tccclpta.  g'lvemmenial  and  locaj,  amounting  to 
i:2M.00a,O0O  sterling,  la  unequalled,  but  fnlls  at  the 
mMlenit«  mlo  of  one  and  a  quarter  pounds  stcrllns 
per  bead  of  the  t-'tsLl  of  British  subject*.  There  la  a 
largo  ri-BenUP  rretiteii  Ihroaghout  the  empire  /or  loeat 
ptirjuo«r<i-  This  Income  (Including  various  rec^elpts, 
but  excludlnjE  loanti)  amount*  to  (lanlly  lom  than 
£fll,00O,OCP0  Mi^rllng  yearly;  and  the  (italer  part  la 
levied  by  direct  taxation. 

Another  (ert  ot  power  relates  to  tlie  provislou  for 
esiemal  defence  and  Inionial  proioctlon.  How  tbe 
men  (rained  lo  anna  In  the  Urilliib  ■'ttiplre  may  be 
suu-d  at  b'^CiiOti,  Including  tbe  regular  British  forocft 
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M  botu*  and  abrokd,  Ili«  railllia,  Mid  volunU«ra  la 
|]|«  UnU«rf  Kingdoni.  and  In  Ihe  colonks,  llie  Brilliti 
Dativfl  toKet  la  IndU.  and  ottirr  countrlu.  ThU 
iocluit«o  lO.OOO  Ksypllaii  tronp»  uikUt  a  BritUh  B«n- 
pnl,  but  vt^liiilM  ths  fi-rcra  ot  llie  native  ftUl«(  of 
Indla.anilot  ili«olbcrcuutitrie*  politieaJl;  cunnected 
wlib  Uie  empire.  It,  linirRTnr,  Ibn  tont*  o<  Ibo  n>- 
ilvp  >i4ir*  irf  Iti-Iia  went  to  li«  acldwl  jai'l  llicy  n^ 
ffoiitrally  avafl.ibl«  for  iiniicrlal  pUTfiow*),  iIiimi  IIm 
toial  of  sao.orio  imuld  be  niaod  to  neuly  l.uOO.OOa 
Tho*  Uie  men  luider  arnn,  or  cflcFttTnly  Iralnod  to 
■rma,  ar*  In  number  niorii  ttiiui  760,000,  ami,  iiiiilcr 
Ihe  latt-niuned  eompuUtioii,  would  amount  ID  DVartj 
l,OOO.U0Ui  The  dereiiiive  annun«iitR  of  Ibi'  empire. 
by  Ma  and  land,  coat  £41,i)UU,0(M  «t*rlliig  annuallT, 
or  twenty  par  cant  ot  llie  total  of  niT«iiii«  aiul  r«- 
eejpta.  Tho  police  fortlie  empire  nambcn  500,000. 
Thiu  w«  have,  (or  Iha  whole  empire,  an  itremge  of 
one  policeman  to  crery  S~I  of  tlia  people,  and  lo 
erery  (Isieen  tqunr*  uilteit. 

It  it  n«Tsr  lo  be  (ori;otteii,  that  one  o(  Ilie  main 
reaaona  why  the  BrJlJth  empfr«  la  able  to  keep  its 
Iand>torces  ai  acompamtlrvljlowacale  Is  Itspnspon- 
derwice  at  lea.  The  prodomlnanco  wbidi  we  hnjte 
10  And  In  iho  Brlli<)Ii  navf  u'lll  hardly  b«  ibuu-a  by 
tlie  Houmurailori  o(  ship*.  With  till*  auIIod,  1iow> 
erer,  it  mny  be  naloil  llinc  lliern  nro  34<1  BrllUh 
vwr-TcairU  al|i:iat.  or  In  ei>niinli)*iuii:  of  wblch  Ti  are 
Ullln^-»Iiip9,  Aud  174  bavu  iieariL- power.  There 
are  now  (W  Iron-clmlii.  ellher  complete  or  nenrly  com. 
plete.  The  number  of  ottlceni  and  nicii  amiHiiiia  lo 
A7,O00.  Tli«  number  of  lruii-cliul>  ready  for  nctloD 
at  th*  ^orteat  notice  la  now  44,  of  which  iA  arc  at 
■ea. 

The  marcaDtlle  marine  has  nearly  half  of  ilie  *teum 
WliB»g«%  of  the  carrying  power  of  the  port  of  tfntrlM, 
and  of  the  freight  eanilngit  of  nil  the  nailotii  Eoj-eib- 
cr,  Bitd  inti-tlilrdit  of  the  (hip-bultdlng.  The  cnlal 
trade  of  the  Btiilah  empire  ciinnot  tie  eaaily  exhlb- 
ilml  auiitlkally.  Iliiwever.  if  the  alliguot  pans  of 
the  tnde  of  the  principal  naiium  be  eompiiinl.  ilieii 
Si  per  cout,  or  one-tlUnl  of  the  world'*  ornnierce, 
pertain*  lu  th«  BritUh  empire. 

Tli«  manufaelurea  of  the  United  kingdom  ar« 
Tallied  at  £«18,000,000  iterting  annually.  In  iceueral 
(emia.  It  (nay  be  ulaieit,  ihnl  BrItliJi  tnanufaeturcs 
form  onw-IhErd  of  tlicne  fur  all  Europe  put  to^llwr. 
Tlie  great  cumpetiiorU  ot  coune  ihc  United  Siatee, 
wli«rc  Ihe  value  appears  to  excceil  that  of  the  United 
Klnsdnm.  The  American  man ii fact urr*  am  Indead 
waiKlwtuI,  not  only  In  tbeir  iirmcnt  maftiiliuile.  bul 
In  the  npldity  of  their  progreta,  and  lu  the  proapect 
of  thetr  eslonilnn. 

ll  follnwi  from  Iheii?  facta,  llint  Ilin  wcnllh  of  ibn 
UnlUul  Kliijcduiii  In  land.  mtll''.  rallwiiya  and  jmbllc 
work*,  hnii>ea  ami  (utiiiliirv,  lu-rcbniitliM.  bullion, 
ahipplng,  aud-urulries.  valued  at  £3.7^0.000,000 ater- 
ling,  exe«e>t>  thai  uf  any  Ruropeian  *lat«,  and  li  Just 
doublo  that  of  Kiia>la.  Bui  It  la  exceeded  by  the  cor- 
(M|iondlii(!  H^rc  fur  the  UnKod  Staica,  immfly, 
M,4M,nno,OOOater]lug.  The  £8,TS0,000.l)u(i  of  Urit> 
tab  vmIUi  repreaent  a  aum  aeren  ttmea  the  annual 
iDOoni*,  namely.  £1.347.0(10,000,  which  teanu  i«  be  a 


tairoalcnlattoti.  AccordiQR  lotlila,  tli«  Briilah  p«M>ple 
eani  14  per  cent  on  their  capital,  which  rule  ia  aliout 
Umi  aame  a>  that  of  tbo  Unlteil  States.  It  cxeccda 
lh«  eorreapoDdlag  ratio  on  the  cooUneni  of  Kanipeu 
But  It  la  cuoaldcrably  nirpaaaed  by  the  rttloa  In  Can- 
ada and  Australia,  —  18  aiid  23  per  criil  ivspectltely. 

The  cODHnicllon  of  public  works  U  a  trat  of  na* 
llmial  progreas.  TboM  wurka  wlilch  may  hare  be 
selected  for  meatioa  are  railway*,  electric  telagrapha, 
and  canal).  It  I*  cakuiaied  Uiat  46  per  ceni  of  the 
railway  iralBc  ot  the  world  Is  done  by  ihe  railway*  of 
the  Briliah  Empire:  the  diatancv*  run,  liowever,  are 
l«sa  ilian  on  Ibe  continent  of  Europe  or  In  tho  United 
Staiea.  The  electric  tcltfraph  doea  alx  timea  a»  mach 
In  th«  old  country  aa  In  tlie  now. 

lite  total  public  debt,  governmental  and  manlcl- 
pal.  for  the  British  Bmpire,  reachee  n  total  ot  £1,813,- 
u(iU.OU0  alerltnc. 

Ho  concluded  ihia  atntliileal  iiimmary  by  adverting 
to agroupofsubjecta  Into  whtdi  moral  conaldetatlcoa 
lai),'ely  enter;  uamely.  thrift  and  education. 

The  decTcAsc  of  crime  and  pauperiam  ia  milafactotT 
In  the  ItnlUd  Kingdom;  vhUa  paupcrlam  luirdly  ex- 
itu  Id  the  other  dominions  of  tbo  empire,  and  die 
eltuitable  tuuda  raised  In  the  L'nlieil  Kin(dtnn  an 
enormons.  The  number  of  pnticnia  in  the  hoepliale, 
tlioujh  larK*,  la  iini  remarkable  relatively  to  the  alia 
of  the  empire. 

Reapecting  ediicallon.  then:  are  ri,SSO,OOD  puplla  at 
arhoi>l«  In  iIm)  United  lUtii^oiu.  W(),000  In  Canada, 
611,0U»  hi  Aualralla.  and  ^.^HW.OOO  lu  India,  making 
up  a  total  of  8,e-Jl,00()  pupUa  la  the  Brltlali  Rtnplrr. 
llia  (Mt  la,  Uiat  In  India,  altliouf-h  educiitloii  ha* 
made  a  remarkable  procr««*  wlthm  the  la^i  (,-onem> 
tiou.  yet  the  te«-way  to  be  made  up  waa  ooormous, 
owing  to  the  neglect  of  many  centurlee;  and  manj 
cblldntn  of  a  •ehool'-going  age  atlll  rvuialn  out  of 
Hhool.  But  llie  compnriaon  att^na  atiedal  Intereet 
when  made  with  ihe  Uultod  States,  where  a  truljr 
noble  progrei*  ia  eihlbiled.  and  wlt«rc  Iho  number  of 
pupils  reoehe*  to  10,000,000,  the  eniiiial  expondlturo 
being  £17.000.000  slorilng.  Thus  the  extraordinary 
fad  remains,  that  in  rMpect  of  rducailonal  alailallca 
the  Uniled  Statre  are  niimericaUy  In  advaocn  of  even 
the  Britlsli  Empire. 

The  rellgloaa  mlaalona  to  nan-CbrisiIan  nailoiiall- 
ties  coB«UtuI«  a  bright  feature  in  the  Britiah  Empire. 
The  aUtlilics  of  Uie  Itoman  Catholic  niisilnna  aro 
not  fully  known,  but  their  operatlMi*  are  very  eon- 
«lderal>Ie.  The  Income  of  lh«  vuione  Pn>lttitant 
niinlonnry  aocloiir*  la  hardly  Icaa  than  £750,000  ster- 
ling annually,  and  the  nnmber  of  Bvropean  ordained 
mtalonnrtcs  nminUUued  by  Ibein  le  abooit  MIX 


O.V    TUB    nELATinx    OF  MECHANICAL 
SCIENCE   TO  OTUBH  SCIEXCBS.' 

TiiRiiK  lue  those  who  object  that  aecllon  U  deaU 
too  little  with  pure  science,  loo  much  with  Ita  applies^ 

■  AtnliMI  ot  an  Wdrn*  u  Ow  mvbulcal  aeloiiH  HeMan  of 
lli>  nriUih  umclnUail  ■■  Uontraal.  Aoe.  SS,  !»•*.  by  Wr  F.  4, 
BnaKvau.  r.KM..  V,r.tn<t.aK..  piwIdiM  or  iheHMlon. 
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Uoiis.  It  mnjr  be,  ■*  Ui«  inemlien  ot  ■MIIod  G  might 
relort,  tiiU  li  U  paatlbic  ii>  kitpnil  ■»  luucb  bi  pure 
•ckDcc  u  la  get  liiin  tho  iiiicliecltoil  nkIud  i>(  mIdh- 
tlflc  ipwuUtlon.  uid  thai,  had  Ui«  in«iuben  of  leciioit 
O  bMii  d«barT«d  from  ibe  application  of  •cl«iic«,  the 
■pecuJatlon  o(  Dr.  Lanlner  might  to  the  pretcnt  da; 
hsTe  bMii  ucepttMl  u  (act, 

TIm  (pMtnr  llioujthi.  ail  in«n,  ev«ti  tiioutcli  liiejr 
1m  (oIIowhi  ot  icience  in  ilt  piin.>«t  aiiil  muil  ab- 
•tnci  form,  tniut  coDcitr  in  Ibi-  propriety  of  spction 
G  di-fllliig  wllb  cHBinearlng  aubjocts  giMiiirnlly,  ai 
wviJ  M  villi  abdract  mmbaiilcikl  ncimitre.  Thl«  lui- 
ini[l«il  be  wuuhl  a«k  —  L'vrtaiTi  wbat  Ihe  aiitwr  must 
be — wlietlicr  Uioro  l>  any  bojy  ot  men  who  more  up- 
preciaio  and  rnak*  gtvntor  uao  ot  tlic  appKcatloni  of 
pun  MiMiiw  tbaii  do  tlM  mcmben  of  till*  nocUon. 
&iir«lir  evi-ry  one  luuii  i,gns%  Lliat  the  englnccra  are 
tliuic  ivixi  make  iliu  t^eateil  pracUcAi  uie,  not  onljr 
of  ihn  icloni'q  of  iiivniunic*,  buc  of  iha  rMearcbw 
and 'll*i;ovtirIi-(  oF  liie  riit^nlwr*  iif  tb«  otiinrMellona 
cif  (hi»n>4i>L-iat[»ii. 

U  would  be  ihu  ]>urpoM  ot  his  addreai  to  eitabliih 
tins  prnpoiltinn,  tliat  not  only  is  »ellon  G  tiie  sec- 
tion of  nii'Ciiatili'nl  sciiTice,  but  |[  i>  nniphaUcnlly  the 
eectloii,  of  nil  utbem,  thni  iipiilie*  III  Migiiieering,  to 
Ibe  uses  uf  man,  liie  tcienon  apiwrlaiiiing  M  the  Oth- 
er Mi^ilona  of  (he  nsiodaljuii.  —  an  appliPAiiuii  most 
tfnpoi'laiii  III  till  jinigrufiS  of  llie  wcirlil,  and  nii  iip- 
pilcatioii  iiol  to  bu  lighlljr  rcgardod  evoti  by  tbe  niricl- 
est  volarlva  of  pure  scleuoe;  lor  it  would  Iil'  in  vain 
to  hcifm  ibat  jmre  scii-'iiee  woulil  continue  U'  be  pur- 
sued. It  from  time  to  time  Its  discoveries  w«r«  not 
bronglit  intii  practical  nse.  Thi^  coiinccll'-'ii  belwemi 
tbii  soctlcm  and  tlial  ot  inatbcmatlcal  ami  pliyiical 
Micnci]i(A|  I*  nio«[  iiitlinnto.  Wltliout  a  ktiowl*?dgr 
of  tbennai  lani.  ihe  eiif^iievr  «i>fing«<l  In  the  ci>ii- 
Mriiction  of  heat'inolon  will  (tail  liluiselt  j^ruplni;  in 
the  dark.  Tla  anlldpated,  from  tlie  appUcaiiun  nt 
thermal  acleiicu  to  pr&cllcal  onicineerliit:.  Ifaai  jcnuii 
rMuIti  ar^  before  u«  in  (boae  Iieal-iiiutora,  Midi  as 
the  gaa-engine,  wbero  Ihe  heat  is  developed  in  the 
engine  lUalf.  Pauliig  from  licnt-inntom.  atid  con- 
tddnrtiiE  i))<at  m  applied  (•imvullnrjiy:  from  tho  time 
of  the  b'li  lilast  to  tbi;  regeuerailre  fimiace,  II  Is  due 
to  the  application  of  science  by  the  eiiBlnaer  that  the 
ecuiomy  of  tli«  hot  hia<t  was  originated,  and  that  It 
Lm  lieon  ileTsloped  by  tii«  labor*  of  Lnwthinn,  llcll, 
Covper,  and  Cucbmne^  Eiitully  ilne  to  liilit  HpplicA- 
Umi  are  the  resnlla  obtained  In  the  rCg'cuerative  fur- 
nace, ill  tho  diisi-tumiiec  of  Crampton,  and  In  the 

nployni>>nt  of  ll'ialil  fuel,  and  also  In  ojioralloiii 
3ii«cleil  with  the  rarer  metals,  Ibe  otyiten'fiiniacc 
nd  the  atmospheric  gas-furnace,  and.  In  lis  incipiem 
•lagc,  ilin  elf^ctrlcal  funiaoeu  To  a  (IgbL  knoirlcdgi- 
of  the  laws  of  b*«t.  and  to  their  ftppllcnitoii  by  the 
enitlneer.  mutii  lie  attributed  the  mi<.-ci>u  that  hai 
attended  the  alr-refrlgeratlii^  inacbiiies.  by  the  aid 
of  which  (reah  meat  If  at  tlie  end  ot  a  long  voyage 
delivered  in  a  perfoci  condition;  and  to  ibis  applica- 
Iloo  we  owe  tlie  economic  cl  1st  Illation  of  aea-waier 
by  repealed  ebullition*  and  eoriileuBalioiit  at  tuocea*- 
Ively  decfeaalng  temporaturet. 

Coming  to  tlie  inathaniaiical  aide  of  Beciion  A, 


whether  we  consider  the  navnl  archliect  preparing 
hit  design  of  a  veesel  t.i  cleave  the  waves  with  Ibe 
least  rckliLsncR  at  lli«  blghi^i  speed,  or  whel her  we 
consider  the  uii|iaratloled  serle*  ot  <ui|wflntonla  of 
that  mott  able  naiociate  of  naval  archlMiIa,  the  late 
William  Proudccarriedoutas  they  were  by  neauiot 
models  wliich  were  admirable  in  Ihelr  material,  their 
inod«of  luanufMclnre  with  ab«olul«  accuracy  lo  the 
dealred  abape.  and  their  mode  of  traction  Mid  ot 
record,  we  mutt  see  that  both  archileCt  and  «xpert- 
menler  tbrinlil  In-  able  to  apply  malhemalka)  scieDM 
to  liielr  work,  and  that  It  is  in  the  higbost  degree  de* 
sirable  that  they  ahould  poweu,  as  Froude  did,  tboae 
most  eieelleni  i;il»,  science  and  procllcai  kni>wiedgO. 

Passing  from  secliuii  A  lo  section  11  (chcinleal 
»cletice|,  the  preparalion  trim  the  ore  of  the  vari- 
oiia  iiietala  is.  In  truth,  a  branch  of  engineering;  Imt 
to  enable  this  to  be  accompllsbed  with  ceriaiuiy 
Olid  economy,  it  Is  cisentiai  ilial  Ibe  engiiieer  aud 
the  rbemlsl  should  either  tio  combined  lu  one  end 
the  same  person,  or  bo  hand  In  Land. 

Keverting  to  the  water-engineer,  ihe  chctnltt  and 
the  microscnpiti  have  their  science<  applied  to  aacer- 
taln  liin  pnrliy  ot  ilie  Intended  lourcc;  and,  as  In  the 
cue  of  Clarlie's  tieautltul  iirocesa,  by  tlie  application 
uf  cbemlilry.  waler.  owing  ilahardneaa  to  that  cim- 
mon  eauie.  caibnnati:!  of  lime,  is  rrndered  as  soft  m 
tlip  water  finm  tlie  mountain  lake. 

With  re^td  to  the  subject*  treated  by  f«cilon  C 
(geulogyl,  the  speaker  Inttanceil  the  Ciiannel  tunnel 
OS  a  case  In  which,  witboiil  Ibe  aid  of  geology,  the 
en^neer  would  not  be  able  to  ^Ive  an  opinion  on 
the  feiMlliillly  of  the  enterprise.  The  engineer*  mIiI 
ihere  li  n  inKierlal,  the  compact  non-water  bearing 
gray  cballi,  wliich  we  have  al  a  ennvenlenl  de|ilh 
on  tlie  Kniili-ih  side,  and  Is  of  all  inaierlals  the  inoet 
suitable.  If  thai  exist  Lite  whole  way  acrou,tticcen 
Is  ccrlBin.  Tlicn  cnmo  geoioglcni  science,  and  that 
told  Ihe  pngliiei-r  tbHii  In  Prance  the  same  material 
nxlMled;  Ibat  il  exisled  En  tlie  name  position  in  riia- 
(iuti  lo  oilier  ■irailficutluns  as  It  exinteii  In  EnjtI'SBil; 
that  the  line  of  outcrop  of  the  gauU  lying  below  tl 
hiul  hoeii  eliecked  acrosa;  and  tlial,  taken  logelher, 
these  indlcatioiit  enabled  a  cotifldent  opinion  to  be 
expreated  tliat  11  waa  all  but  certain  thli  gray  chalk 
strati  lie  a  lion  di<i  prevail  from  aide  to  tide. 

To  c»me  to  fccilon  1>  (biology),  the  lioianical  aide 
of  It  Is  interesting  to  tlie  engineer  nn  Insiruciing  hini 
in  Ihe  locality  and  qualily  of  the  various  wo'idn  that 
he iieeiisi'inally  uses  In  his  work.  WItbregard  to  that 
most  Imporianl  part  of  the  work  of  I>,  wblch  relates 
to  *  gMms '  and  ibeir  iutliience  upon  health,  the  cn- 
fflnuer  deals  wilh  il  ihna  far:  he  bean  in  mind  IhU 
Ihe  water-supply  mini  be  pure,  and  that  the  building 
mnsi  bo  venlllated,  and  ilialeicretamilstba  removed 
without  causing  con  tain  i  nation. 

In  conclusion,  reference  wiit  made  to  the  relation* 
of  the  engineer  to  the  geographical  explorer  and  the 
sludeni  of  economic  srlonco.  The  groat  works,  ili« 
resBlta  of  engineering  skill,  enable  the  geographer 
to  tMch  his  fleld  of  BXploratioo  the  more  readily, 
and  are  called  Into  exlnence  by  the  dictate*  ot  ih* 
economist. 
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sous    AMERICAN    ASPECTS    OF 
ASTHROPOIOGY.^ 

TueMrm  'pKbiuoTlc'  stretclwa  bark  from  iltnw 
Jiat  outaMe  the  nwge  M  wriiten  liintorr  iuio  tli«  t*- 
tDotnt  *s*«  whrra  buinan  rcKcs  Jualify  Ihe  optiiioo 
Ibal  ii>*>i  fxlmnl.  Fnr  back  In  ili«iin  prvlilttoric  pe- 
riod(.tbe  iitoblMuof  i)aat#raary  mkn  lurnion  l\vt  pra*- 
enca  of  hit  rude  tlune  iiiipl«tii«ni*  in  the  (trit^|;Tav«IB 
andlDniva,  Miodnlcrlutithtlitr  rvmikiniof  wlint  inif 
be  mllfil  Ilif  mikimnntli  faunn.  Xol  ui  rccapllulntir 
ilelnilB.  Ihe  t>oiiit  ii>  t)«  innltilMl  en  I*,  liow  ilif  pSocI  of 
a  quarter  of  a  cMitiirjr'a  n<MarEh  nnd  crItlviMii  bM 
bMn  lo  giv«  iiiiaUnuuT  niui  ■  more  uid  luoru  Kit 
potttJon.  It  l>  RonenUly  hdmillei).  thnt.  ktioul  the 
clow  nf  t)l«  elnoinl  period,  *bv>)[*  miin  hllJcl  llic  lilign 
OMiieil  ekphiiiil*.  or  IM  rroin  lli»^  jirvnt  1!oii«  *iiit 
dg*n  on  n-lial  «ns  ilien  forc*l-cliil  vol  Iv^- tin  I  loin,  in 
■(B*  brfflrn  Ihn  later  vtalrrDuir  linJ  out  out  lbs 
prM«iit  wldi*  vklley*  ilfcyor  a  liiinilrmi  tivi  or  morr 
lorer,  lUTiiig  the  reiniins  of  Tlie  Hnciuiit  Jrifl-IiFil* 
•ipoMd  high  on  what  are  doh*  the  sIopM.  Tlie  i-ii- 
daiiM  ot  cavi-rni  rnu-li  ai  ttioic  of  Drvunihire  nnil 
Perigord,  Willi  Ibclr  roTclaUnn*  ot  «nily  Kiiropcan 
life  uid  art.  lia«  been  lapplenienteil  by  toany  ti*w 
«xp1oratlons,  wtlbout  tbaliing  llie  ooiiclusloii  nrriied 
•(■■lolhensc  known  a>  Uic  reindeer  prriud  of  the 
nortbnm  half  of  Kuropo,  wlieii  Ibo  nmmniDili  and 
care  brar  ami  t)i«]r  cont^mpomry  mamnniln  bad  not 
yet  ditappvared.  but  the  cIom  ot  tli"  eUcUl  iierlod 
va*  mcrBliii;  Inio  Ihe  Uiditi  when,  ill  Cnielniid  and 
France,  iMnaucs  linntr'J  (ho  rntndtvr  for  tow),  as  the 
■relic  tribu  ot  America  do  atlil.  The  «vidcticp  in- 
crwMc*  M  to  the  widt  range  of  paleotiUiic  man.  Uu 
eslonded  far  Into  Asia,  where  bi«  chanlcluriatic  rude 
Mone  iniplenwnta  arp  plfinilfnlly  found  In  Ilieca<«« 
of  Syria  and  the  rLH>i-lilll«  ot  Hiidraa.  Tli«  qiiintlon 
with  which  Ihii  levliou  itiaf  hiii'e  etpeciftl  mean*  of 
ileallng  U,  wbDiherman  likewlM  inhablied  America 
wtlb  tbe  great  extinct  nnlmalii  of  tbo  i|uat«niBry  pe- 
riod, If  nut  even  e»rli«r,  —  a<iuMlloii  which  lead*  at 
onte  Into  ibe  iiileretlinj:  aripitiieiil,  how  far  any  ox- 
Ullnc  pcoplu  riro  the  deacendonii  luid  repreti-nta- 
Uvesot  man  of  Ihn  po*t-gtaclal  period.  Thcpmblem, 
whether  the  present  K'kintoii  are  niich  a  mmnarit  of 
an  early  race.  In  one  which  I'Mfeaior  Bo.vd  Dan  kin* 
baa  long  worked  at.  Since  lie  ulateil  this  view  in  hit 
work  on  caio-liiinilni:.  It  hoa  conliniully  been  citcit, 
wbelber  by  way  iit  atUrmalioii  or  dental,  hat  nivixy* 
Willi  Hut  gain  lo  tbu  BubJ«ct  which  arisH  from  ■  Uie- 
orf  l>aaod  on  dlitlncl  facts.  To  Iw  ineutioncd  ai  pre- 
liminary an  ihe  ijuMlloni,  Were  the  nntlToi  met  villi 
by  tb«  Scandinavian  trafarera  of  tlie  elpvenlh  <^'nlury 
Ctklinoi?  and.  WhM«abouts  on  the  coaul  WVK  they 
a«tt>ally  found?  When  the  race  of  bold  lea-roveri 
who  nilvil  Normandy,  and  Invaded  England,  tnmed 
■heir  prow*  Into  ihe  nonhnrn  and  wixiBrn  tea,  they 
pooed  ttou  Iceland  to  yet  iiMire  liiclemeuMlrcen land ; 
umI  (limee, according  to  Icelandic  records,  which  are 
too  KiivUtWtiC  to  be  rcliued  bollel  as  to  main  facti, 

,1  .Ibflntlof  ui  mdijrvw  14  cbp  vcliuci  df  hntbropDlDiQr  of  Itio 
ViMdi  wwfciloB  M  UoDinot.  Au(. ».  ]»St.  by  Edwikd  U. 
TtioB,  D.C.L..  r,It.ll..  pnildsni  at  tbt  Mctlao. 


tbey  aaHed  loine  way  down  the  Anerloan  couU  But 
where  are  we  to  look  for  tb«  moat  (Outberly  pointa 
a4i]ch  Ibf  MKaa  iBontloti  as  reached  la  Vltieland  ? 
Bafu  confldenlly  inapt  out  ihew  place*  abuvt  Ibo 
proirionlory  of  Cape  Cud.  in  MaMai:hu*ella:  and  tlili 
ha*  hocti  repeated  lince.  from  book  to  book.  Ur. 
I'jlur  pl>«ilci|  |[ullty  to  having  cited  RaTn'i  niap, 
bul  Duw  felt  bound  lo  aay  that  the  voyage*  of  lb* 
NuTihinen  ought  to  be  tedutwl  to  more  niod«rue 
llmlti.  It  appears  thnl  Ihey  crosted  from  Greenland 
to  l.nbr«l(ii'  (llelliiland),  ami  ihence,  Mlllng  more  or 
leal  tuuih  and  we*t.  In  twu  iiretchee  of  two  dayi 
each,  iheyoamc  to  a  plaM  near  where  wild  grapea 
grew,  whcnee  they  called  the  country  Tlue-land. 
Tbia  wotilil  llierofora  leem  to  have  been  aomewber* 
about  the  Unit  of  .SL  Lawri^iicc:  and  11  wouM  be  oo 
iniervsiing  object  for  a  yachiSng-cnilte  to  \ty.  iKiwii 
from  the  east  (.•oesi  of  Labrador,  a  fair  four-days'  sail 
ot  a  vlklnit  ihip,  and  IdcnillT.  it  po-ilble.  the  lound 
Iwlwceu  the  i>Und  and  lb*  nms.  the  rlter  riuiiiliig 
oui  of  ilie  lake  Into  tlie  M«,  t1i«  long  alreUhea  of 
aaiid,  and  the  other  local  features  laentJoitCil  In  the 
tain*,  ihiia  throwing  tight  im  Ihe  louihem  limit  of 
the  Eskliuoa.  Ttie  gkriiUit'jt.  wlio  came  on  Ibe  tt* 
in  >kin  cnnoe*  (hmthMpri,  and  burled  their  apean 
with  »ling«  leaUltitfioai.  jeeni  liy  IhcH  teiy  facta  (o 
liave  licen  probably  Eakimo«:»nd  Ibe  mention  of  their 
belRS  awarlby,  wlili  grrni  ryra  and  broad  check*, 
affreea  tolerably  with  thin.  It  wa  may  take  It  that 
^klmoa  eight  hundm)  yesra  ago,  before  they  had 
ever  found  iheirwnytoUreenland,  were  bunting  leais 
un  Ihe  cnii4t  of  KewfntindUnd,  and  caribou  In  the 
forest,  tlieir  lite  need  nol  have  lieen  very  unlike  what 
It  I*  now  In  their  arctic  home.  Some  day,  perhaps, 
tbo  St.  Lawronn-  and  Vcwfoundlnnd  thore*  will  be 
•earohwl  for  relic*  of  Enhluio  tifo.  ns  ha«  lieen  done 
wltb  *uch  auccosa  lu  the  Alentiao  Islands  bj  ilt. 
W.  H.  Dall;  tliougb  on  this  side  of  the  coallnciil 
we  can  hnntly  expect  to  find,  oi  be  doe*,  trace*  of 
lonf  mliknce.  and  ri»(i  tnmi  a  still  lower  condition. 
Surreying.  now.  ihe  Ta>t  •erEe«  «f  tn-called  DaU<re 
or  bidljjenou*  Lribei  of  N'orih  and  South  America, 
wo  may  admit  that  (he  tundamenial  notion  on  whidi 
Ain«irican  anthn>i><>logy  ha*  to  bo  trtfttod  l(  11*  rela- 
tion to  Asiatic,  Thl»  kind  of  reaearcb  ii,  a*  wc 
know,  <|Ulle  old;  bul  Itie  recent  advaOMS  of  eotilagjr 
and  geolosy  have  given  it  new  lireadth.  as  well  as 
facllily.  The  tbeorio*  which  acenunt  tor  the  nldo- 
lyiiig  American  tribe*,  diuonneciod  by  langttage  aa 
Ifaey  an,  *■  alt  descended  froiu  ancecton  who  cMn« 
by  Mia  In  boat*,  or  aeroH  Bering  Strait  on  (be  Ice, 
maybe  fell  toinewbat  la  strain  tlic  probablllllea  of 
mtgraiion.  and  an  likely  to  be  remodelled  under  the 
IntormaLion  now  supplied  by  geology  as  to  Ihe  dis- 
tribution of  aiilmols.  [t  has  become  a  familiar  fact, 
that  111*  Eijuldae,  or  horio-IIke  aiiimal*,  belong  eveii 
more  remarkably  to  tlie  new  than  to  (ha  oU  world. 
There  w«s  plainly  land  .connection  between  America 
and  Asia,  for  the  borse*  wboM  remain*  are  fosell  in 
America  to  bare  been  grnetlcally  connected  wlih  Ibe 
bi>ree«  re-lnlmduoMl  from  Kurupe.  To  toallic  Ihil 
ancient  land-JiiiietioH  of  Alia  and  America,  —  thi* 
'  tertiary- brid^,'  lo  tiM  Praleuer  Uanfa'a  txfttt- 
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•Ion,— It  UtutfaclUslolookst  llr.  Wi)UiM*Kcli«/t 
of  ttie  pf«««nt  iMindiiifit,  oltMrring  (lint  aii  «lei^ 
Uoii  or  iin<l«r  l<ru  hundred  feet  a-onld  in*k«  Bering 
Slrilt  Unil,  while  iDodenteljr  iihallov  sea  eitondt 
•otiUiwanl  to  abovi  lh«  lln*  of  the  Atcutlaii  Iduida, 
b«k>w  vh  kti  cone*  (he  plangt  tnio  (be  oetut  il^(hi. 
If,  Cben,  we  ant  to  consider  America  u  having  re- 
celved  iU  human  population  bjr  i>nlln»r7  niisr*Uoa 
of  (uwculvc  irlbd  along  till*  highway,  1I10  Inpur- 
i*»cc  U  uliTioa*  of  ilwliljiig  bow  olil  nun  b  In 
Am«ri<s.  aai  how  long  ihe  couttuctiC  remained 
united  wllb  Aiia,  m  wdl  m  how  Ibue  two  dlffleult 
qi»Mtloai  aM  bound  up  togc^er  hi  their  bcAriog  00 
anthropologr. 

To  clear  the  obteuritj  of  rac»-pr«b1ein»,  oa  vlewt^d 
from  Ibe  anatomic*)  stand -poiDl,  ne  naturally 
■oek  the  help  of  languaee.  Of  Utc  yean  the  anilirxv 
pology  of  the  old  worid  has  had  eTM^Dcreaiing  helji 
from  can)p«r«llT«  plillologf.  Wllblu  America  tbe 
phUologjIai  UM*  vith  Mccen  th«  (Uoag  meftbod  of 
ooonUnli^  dicUooary  and  gnramar  in  otdcrto  define 
bla  great  languagB-grouiMi;  aacb  m  the  Algonquin, 
extendliiK  trfia  HitdaoD'*  Bay  10  Virginia.  i)i«  Alhit- 
pa*(«n,  from  Hudwire  Bay  to  N«w  SIciico,  both 
cronliig  Canula  in  their  rait  range.  But  alletnpiB 
to  Incc  analogies  between  Hal*  of  wordi  in  Asiatic 
and  American  language*,  tlioujtii  Ibry  may  have 
■hoirn  looie  linallaritle*  dMervIng  further  iiii|uiry, 
have  lurdly  proieil  an  amount  of  correapouilenoe  bv- 
jrond  vbat  ehttnci:  coiuddcocc  would  bo  capable  of 
prodtidng.  Tbut  wlwn  it  comot  to  ludging  of  afflni- 
Uet  betH'Ma  the  greU  American  language-families, 
or  of  any  of  thcni,  with  the  AiUlic.  Ibere  is  only  tbc 
weaJcer  method  of  siruciurR  to  tall  back  on.  H«r« 
th»  Eakimo  analogy  seemi  to  be  with  Nofth  Asiatic 
kngwago.  preientiDg  In  an  exsgget»ted  form  tlie 
cliM»cteri«tIc  ttracturo  of  the  rait  Ural-Altaic  or 
Tunuitan  group  of  .Vtlallc  liuiguogpi. 

The  tompariiton  of  people*  according  (o  tlielr  nocial 
ttWBiewurk  of  family  vid  (ribe  has  been  anumlng 
■tore  and  morv  Imporiance  ilnce  It  wa*  brought  for- 
ward hj  Becbofon,  McLennan,  and  Morgan.  One  ol 
Ite  feooadest  dUtlnciion*  come*  into  view  wltliin  the 
Dominion  of  Canada.  The  Eskimo*  are  patriarchal, 
the  father  being  bead  of  the  family,  and  descent  and 
Inheritance  foltowliig  Lhe  mole  line.  Bui  llie  Indian 
tribes  farther  aoulb  arc  largely  malrlarclul,  reckon- 
ing deaceni,  not  on  the  fatliev'*,  but  the  inuiher's 
side.  In  fact,  it  was  through  becoming  on  adopted 
Iroquois  iboi  .Mor^n  became  aware  ol  tbia  vjitem,  *o 
foreign  to  Europpan  l<Icaa,  and  which  he  luppoaed  at 
first  to  bv  an  l*olii(«<l  )>ecii)Uriiy.  N'u  Iom  a  penon 
than  BiTodotaa  hod  fallen  Imollieuincniiilakeovcr 
two  thousand  year*  ago,  Rhen  ho  thought  tho  Lyk. 
ions,  in  taking  llwlr  names  friim  their  mother*,  were 
tuillkesi]  other  men.  It  i*  now,  IiowOTer,  an  scooted 
matter  of  auUuopology,  that,  in  Herodotui's  time, 
nations  ol  the  clTiliu-il  u'orld  Uiul  piuied  ihrongb  thl* 
matriarchal  i<lagc,  a*  appear*  from  the  lUn'lvali  of  II 
retained  In  ihe  midst  of  ^olr  newer  patriarchal  liiiti- 
tutions.  For  instance:  among  the  Arabs  to  thb  day, 
suongly  patriarchal  a*  their  society  Is  In  most  re- 
spects, there  surrlrea  that  most  matrUrdial  Ides  that 


on«*R  nearest  nilalft«  Is  not  on*'*  father,  but  one's 
msi«nial  uaclb  He  ts  bound  lo  hi*  filler's  children 
by  a  '  clueer  and  botler  lie '  than  p«i«mity.  as  Tacitus 
•ay*  of  the  same  coocepUon  among  the  aacieiit  Ger- 
mans. Obvtoosly,  groat  Interest  sltacbes  to  any  ac- 
count* ot  Mtlttliig  tribes  whleli  pr«eervo  for  us  the 
explanation  ol  such  social  plienotnena.  Soiae  of  the 
most  Initructivc  of  tliete  are  too  n«w  to  bare  yet 
found  tliclr  Tsy  Into  our  tpeatlscs  on  early  iiistitu- 
tloDs:  they  are  accounts  lately  published  by  l>ulcb 
offlctals  aaioag  the  non- Islam l>«d  dons  of  Sumatra 
and  Java.  Among  the  Malays  of  the  Padang  Bl^- 
londs  of  Uld-Sanutis.  who  are  known  to  represent 
an  early  Ualay  pojiulatlon,  not  only  kinship,  but  hab- 
itation, follows  absolutely  the  female  line;  *o  tliat 
the  numerous  dweller*  in  one  great  liouie  are  all  «0B- 
nected  by  descent  from  one  nioiher,  one  geiieratian 
above  another,  cblldreii,  then  mothers  aitd  ""'""n' 
nnclea  ami  aunts,  tben  grandniollfi*  siwl  nxstcmal 
g^ea^uncles  and  grvat-amits,  etc.  Tlwre  ar*  In  eaek 
district  several  wuku.  or  mDtb«r>«)ans,  between  persons 
bom,  111  which  iiiarriagF  Is  forbidden,  lli're,  Uicd, 
app««r  tlie  two  w^ll-hiiown  rules  of  female  deicaat 
and  exogatuy :  but  now  we  come  Into  view  of  tlie  r^ 
markable  state  of  sociely,  lliat.  though  marriafn!  eiiita, 
it  dors  not  lomi  the  household.  The  Tomnii  remains 
In  the  matfrnsl  hou»e  she  was  bora  In,  and  the  man 
remain)  in  his.  Hi*  i>osliion  is  tliat  of  aa  autbortMd 
visitor:  if  he  will,  he  may  come  over  and  helpber  in 
the  rice-Held,  but  he  need  not:  over  the  eliildren  he 
has  no  contra!  nhateri'r;  and,  were  be  to  presume  to 
order  or  chatti^e  tlieiii,  tltelr  natural  guardian,  the 
mother's  liruUier  imamak),  would  resent  it  a*  an  af- 
fronc.  The  lav  of  frmnlo  descent,  and  lis  connected 
rule*,  have  a*  yet  boon  mottly  studied  among  tiio 
native  Aiiierlcaus  sud  Australians,  where  they  bave 
eviilently  undergone  much  modiBcalloo.  Thus,  one 
huntlred  snd  fifty  yean  ago.  Father  I^tau  mentions 
that  Uie  husband  and  wife,  white,  In  fact,  moving  Into 
one  another's  hut,  or  seltinjc  uji  a  new  one,  still  k«pt 
up  tbe  matriarchal  iiles  by  the  fiction  that  neitlier  bo 
nor  she  quilted  their  uim  niatcnuil  house.  But,  In 
lite  Sumatra  district  Just  referred  to,  ilic  nialrisrcbal 
system  may  still  be  soon  In  actual  cxIbicdco.  in  a 
most  extreme  and  probably  early  form.  If.  led  by 
such  now  cviiloncc,  we  look  at  the  map  of  the  wottd 
from  this  point  ot  view,  there  dtsclosra  itself  a  re- 
markable fact  of  social  geography.  It  Is  smu  tUaC 
matriarchal  esogamoiis  lociety  (that  Is,  society  wllb 
female  descent,  and  proliibllluu  of  marriage  wllbln 
tlie  clan)  doesnotcrop  up  here  and  there,  as  II  it  were 
an  isolated  Invention,  but  charactorltes  a  whole  vast 
region  of  the  world.  If  the  Unlay  district  be  taken 
OS  a  centre,  the  s}'»lMn  of  interDiarr}'iiig  raoiher-clans 
may  be  followed  nratvrard  Into  Asia,  among  ibo 
Oaros,  and  other  hill  tribes  of  India.  Ka^tusnl  from 
the  Inilion  Archipolsgo  It  |iervs<Ies  the  Melsnesiaa 
islancLs.  with  remain*  in  Pulynrsis:  it  prevails  widely 
In  Australia,  snd  stretches  north  and  south  In  tba 
Americas.  This  Immauso  district  npreaeiiu  an  ar«« 
ol  lou-er  culture,  where  matriarch olisni  lias  only  In 
places  yielded  to  the  patriarchal  syniem,  which  de- 
velops Willi  the  Idea  of  propcrlj-,  and  which,  la  lbs 
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other  imd  more  cirlUiei)  half  of  the  ^olie,  has  carried 
■Jl  before  li,  onljr  tliowli^  In  l*olatcd  upoU,  stiil  bj 
mile*  ot  ciutom,  Ui«  fonnvr  e<iitoii««  of  aiatrturclwl 
WCiely.  Sueh  a  gwsnpbieal  tic*  oC  the  matriarclul 
ngioii  HiAkw  InUlliglble,  (acta  vUcb,  while  doc  ibiu 
•ecu  together,  were  bum  pimlinf.  Thoogh  It  I*  cml}' 
at  lM«  Uiat  th!*  p««bl«tn  «(  ancient  todeir  )»■  r«- 
Mlvfd  the  aturullon  it  d«Mrr«a,  it  U  but  ttir  14  men- 
tion that  ita  Kii'citilk  Maiirbecan  loaf  ago.  In  ibe 
part  ot  xhe  woild  where  ire  are  asMmbled.  It  l>  rc- 
nurlcalkltt  to  find  Falhci  l^fllnualrMdrpolntlnic  *>■>'■ 
la  1734,  tiow  tlia  Ideia  of  iho  bu*tiMi<l  being  an  iniriidor 
In  hi*  wife's  liouM  b«*n  cut  tiw  pretence  of  mrrrixl- 
Uoumeea  iu  narrla^  amons  the  SpartanK.  lie  oicn 
fMlonalty  liMrpreu  In  thli  way  a  matocn  whloh  to 
oa  M«tna  faolauic,  but  whiuii  li  a  mint  terioiu  ob- 
•errauce  amoag  rude  tribe*  wliklr  spread  ovur  ilic 
trortil.  A  imal  form  of  IhU  ciutom  t«,  that  the  lina- 
hUKt  BBd  lili  paronu-ln-Uw,  eapcclallj  his  moUicr-in- 
law,  costldor  it  ali«ini>(ul  to  ipeak  to  or  iooli  at  oii« 
another,  btding  ihen««iT«i,  or  ;;i-Liins  out  of  the 
wa;,  Bl  leMt  In  pretence.  If  ibcy  nicot.  Tlia  comic 
•btwditr  ot  thpw  tceoet,  nicb  a«  Tanner  deacirilies 
among  the  Aiiltiebolna,  diMppear*  If  ifaej'  are  to  h« 
uodciiilooil  a«  a  legal  cerenonjr.  implyiiig  tlint  the 
hvaband  ha*  nothing  to  do  witli  bis  wlfc'i  fnmllf . 

It  U  ohvlotii  that  In  itila  speculation,  m  In  olh<-r 
pfoti)«iitanowpTMentliiK  tliemeelveain  anll]ri>|H>lDgy, 
theiiieetloBof  tbeanllquitjrof  niMi  lie*  at  the  biul*. 
Of  iale.  no  great  progrcea  ha*  bcpii  mado  lowanl  lix- 
Ing  a  scale  of  calciiiatlon  o(  the  tiuman  perluil ;  but 
Ihe  arganwnts  as  tii  time  rvijuired  for  altenilion*  In 
Tallej-MvclB.  ciiangeB  of  fsiinn,  eToinllon  ot  racM, 
laoguageii,  and  culture,  srvni  to  converge  mare  con- 
ctmlvely  ilian  ever  toward  a  iiiiinau  iiertod.  ihort, 
iBd«oil,  ai  a  fraction  of  (.■«oloi;1ciil  lime,  but  long 
U  GOmiMred  willi  hlalorical  or  chronological  lime. 
While,  bowerer.  It  i*  fell  tlial  Irn^iih  of  time  need 
not  debar  the  anthropologist  from  bypollieies  of  de- 
v«lopin*iit  and  migration,  there  Is  more  CAUiion  ai  to 
uaBrnplioiia  of  millions  of  jears  wberv  no  arUlitneil- 
««1  bads  «ibt«.  and  less  tcndenc;  to  treat  •v«ry  thing 
prdilstorle  a>  neccttarlly  ot  extreme  antt'iuity:  incb 
as,  for  Iniiance,  the  Solas  laku-da'dllngi  and  the 
Oenml-Atuerl«an  temples.  Tliere  aiv  certain  pmb- 
lama  oS  American  inttiropologr  wiilcb  i>tv  nut  ibe 
lesa  Intarestlng  for  Inriilving  no  cunaiilcralion*  of 
high  aiiUqnitj  :  Indeeil,  tliey  have  the  oilTanlaga 
at  Ining  within  ihu  cli«(!lc  of  hUtorr,  tliougli  not 
tbemseieas  belongliig  to  iu 

A  brief  Bceoani  may  now  tm  given  of  the  prvaent 
stale  of  Infonoatlon  a*  to  moveiuenu  of  cirllUnilon 
vlthln  the  double  conclnunt  of  America.  Conspicu- 
ous amon;;  lbe«e  1>  what  may  be  callpd  llio  north- 
mitl  drift  of  civitliatlon,  which  comes  *r«ll  iiilo  ticir 
In  Ui«  BTldence  ot  botanist*  as  tii  cullivalcd  plnnU. 
To  M*  how  cloaolj  the  tiru  eooUneoU  arc  connected 
In  olvllixatlon,  one  need  only  took  at  tlie  <ll»irM>iii.ton 
ou  both  ot  malM,  tobacco,  and  cocoa.  It  I*  admitted 
aa  probable,  that,  from  iho  Mcxtiuii  suit  Centrnl- 
Amcricati  region,  agrlctitiure  Irivl-IIhI  nDrthwunl. 
and  became  eslablJshvd  amung  thv  natlvn  irllies. 
This  direction  may  be  dearly  Itaced  In  a  skeidi  of 


ifacir  Bgrlculum.  The  same  staple  caltlvaitoo  paMod 
on  from  pla<>e  to  plM«.  AgriiTuliun.  aniotie  the  In- 
dians ot  (be  great  lakea,  i>  plainly  mn  to  hnvc  been 
an  linported  craft  bjr  the  waj  In  whkli  It  had  spread 
t»  soue  irib«,  but  not  10  others.  The  dialritiatlon 
at  tl>e  pnib^s  an  l»  tlmUarly  partial.  With  (his 
northward  drift  of  civliliailon  oihvr  facts  harmoalcb, 
Xow  tlut  the  idea  of  the  mound-bui  liters  being  %■ 
separate  raci'  ot  high  atilkiully  has  dl*d  onl.  and 
tlidr  e«ri)i-wor\f.  with  ilie  tmploments  and  orna- 
ments found  nmong  tliem,  are  broaghl  into  c<mH 
pariion  wilh  those  ot  other  tribe*  of  (be  cniinirx, 
thef  have  lettli-'d  Into  roprsMnuUVM  of  oik  ot  the 
most  notable  sUyra  of  tha  notthward  drift  of  culture 
aiiMiig  the  liidigBnea  of  Amevk*. 


SOTBS  A!fD  NEWS. 

Ix  »[der  to  facilitale  ihc  work  of  tlic  Electrical 
co«fcnincotAboheMlaPbi1aderpbla,tbocUefslgtia]- 
offlcer  lias  Issued  to  the  members  ot  the  oanteren<« 
the  following  lubjvcts.  as  stiggntcd  for  discussion, 
Willi  a  Tkir  to  rveommending  proper  obaorratlon* 
and  r*:pori*:  1.  Whxt  nnpubllsheil  records  esitt  In 
the  Uauds  of  eliwiritvligliilng,  ielegra|>fa,  and  Ida- 
phone  eompnoio,  relnUre  to  ground -ciirrooia  and 
alRiospllMlC  or  auroral  InHunnroiT  'i.  What  It  Ilia 
general  esperience  ou  east-west,  north-toiilh,  and 
other  lines?  3.  What  reooids  can  be  k«pt  bjr  laaua- 
geni  ot  all  lines  vltliout  (nierfering  with  dally  lnt*(> 
iiMt?  4.  Wbsl  special  idMervatious  can  bn  madef 
A.  What  spetiat  tines  can  be,  pfrhapa.  wholly  devoWl 
to  the  coiilinuiiui  record  of  tlie  phenomens?  <J.  Do, 
or  can,  llie  nois'-*  and  currants,  as  obMTved  on  lel^ 
phone  and  teleKrapli  lines,  glee  liifannatton  as  to  tba 
locallon  and  future  movement  of  a  tbuQd«r-4iarm, 
aurora,  tain,  cold  wave,  etc.?  7.  Are  obserratliHia 
on  burled  lines,  or  those  covorcil  vlth  nMUlllc  tubing, 
or  double  atrial  Hncs,  specially  desirablu?  N.  How 
can  we  best  secure  a  mmpleie  dally  eleeirlc  lurrvy  of 
a  given  fmall  portion  of  country,  and  a  genen^  sur- 
vey of  a  larger  region?  !■-  What  ts  practicable  In  the 
way  of  SHurlng  a  dally  map  ot  Ihe  distribution  of 
Btnioipheric  and  terrestrial  electric  potentUU?  10. 
Who  will  maintain  self-recording  elect rom«Un? 


y 
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—  The  ability  of  flies  to  walk  on  class  and  other 
pollibed  surface  receivi-s  a  new  eiplanallun  at  the 
haada  ot   Dr.  J.  E.  Rombouts  In  the   ^rcJUces  iTm 
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rauttt  Tei/ler,  Mr.  U.  put  i.  Ue  deaiet  the  fonner 
view*,  that  U  li  duo  to  prrwurr  of  tlin  «lr,  or  lo  tli6 
oflcct  o(  a  rlacoas  liquid  vxntlixl  tijr  tbo  toot,  and 
any*  Uinl  El  can  be  accounted  fur  only  by  cnptlliiry 
Vtioii.  In  order  (o  tlutly  llie  proc«U,  be  cucloieil  a 
flf  lu  a  thiti  box  with  n  gIftS)  plate  u  a  bottom:  sntl. 
vrtian  tbo  box  nu  mrnvd  (o  that  the  glu*  irui  iip- 
IwnnoRt,  Ihe  (Mt  couM  erully  lie  MiiilW  unil«r  ibu 
mkrutcope.  Tlie  cushions  of  the  fly's  feel  are  dis- 
tinctly tveti  to  be  cnTorvd  vitli  club-sbnpetl  faainlflg. 
1.,  la.]  to  Ihe  number  ot  xlght  liundred  or  oito  thnu- 
nnd,  armn^eil  with  contlilemblu  regularity.  From 
Ihete  a  faliy  li<iiiid  Is  eiudeil,  which  leaiT^i  au  Ibe 
glua  a  ttace  ot  their  eonucc  (flg.  2).    The  ability  to 


fram  wfaalere.  and  glrM  Ihe  pMillon  of  many  IomIU 
ties  flnt  named  by  him. 

—  Dr.  ChcirTln  ha«  been  ituilyliiic  the  medlcel  geog- 
rnpby  of  the  il«piirtineiit  uf  ih«  Seiii«  fnMrieure  wllb 
reference  lo  disabilities  whipb  are  dereloped  by  the 
annual  coii>crlpIloii.  The  jwrloil  chosan  covfrvd 
twenty  ynr*.  After  ibo«e  eatei  of  feeble  Minttilu- 
tloii,  evidently  unlit  for  tiillltary  dnty,  Ihe  nioU 
frc'iitcnl  disability  iras  denial  cniies,  nder  which  fol- 
lowed lieniln,  etc  In  eonildurlng  ilie  dnpartnimt  as 
a  whole,  Ihe  average  number  of  conncripu  nrj^cled 
on  this  account  was  flfceen  per  cent:  but,  in  con- 
elderlag  Ibe  separute  canloue,  ft  ru  «bnwn  tliat 
tliey  vary  greatly  In  ihl*   regard,  the   lenit  average 


i 
I 


i 


adhere  to  tlie  glius  arisi^s  from  the  attraction  Pier- 
ciied  by  encli  of  ilicse  little  dn'pi  <>(  ll'tiiUI  oil  tlie 
hair  from  wliliih  It  Is  exud«d,  Ynriunx  i'xj>i.'rhiienli 
with  hairs  ate  recorded  to  allow  that  capillary  force 
would  be  lullicient  lo  easily  boar  the  weight  of  a  fljr, 
ervn  were  the  lliiiil  pnre  water. 

—  The  aci'cimpanyiiig  map  of  (be  nurlh-westeru 
■bores  ot  Uud»uu'«  Slrait  Is  iit  Intcrenl  at  Ibe  present 
time,  on  a«ooutit  of  the  expedition  which  lately  wont 
lbe»  niider  tlie  command  of  I.leiit.  A.  K.  Gurdon, 
to  gather  Intoraiatloii  a*  to  Ilie  possibility  of  tuiiig 
the  slnlt  hi  a  line  of  waler-cotincctioii  Ironi  the 
WMt  to  Eurup«.  The  map  was  compiled  by  LIcni. 
Fr«dsriclc  Schwallta,  from  survey*  made  by  hini 
while  on  boat-Jotlnipyt  lu  August.  IBS'),  and  winter 
■ledge-Jouniejs.    sud    from    information    gathered 


being  eight  per  cent,  and  Ihe  bigbrsl  n,'ni'ly  iw-'iay- 
foiir  per  I'cnU  In  leeklog  a  cause  for  ihi>  lingular 
differenei!,  thai  sometime*  alluded  Co.  the  drinking 
of  tour  Norman  cider,  wua  cunsldered  tu  hate  lltti* 
real  tnfluance.  The  question  of  race  wa«  beltered  lo 
be  mora  importaiit.  So  (ar  ■•  fomi  and  hsljtil  w 
concenieit.  the  tabiM  (or  twenty  yearn  showed  lw« 
physicjl  groap*  or  races,  —  the  smaller  in  the  wen; 
llie  larger  in  the  cost,  vspeelolly  about  Dieppe  and 
Nenfchutel.  I'lie  toiler  race  In  much  niora  *ubJuot 
ti>  duiiLiI  c«i1e«  ttiaii  the  other,  aiul  this  la  coiilimed 
by  tesiimony  front  other  departtaeuta.  Ba1du«H  pre- 
rails  to  such  nn  eiteut,  that  two  per  cent  of  tlie  n- 
crulis  examined  weireicmpi,  on  thai  acconiil,  at  Ihe 
e»rly  age  at  tiveiiiy,  Some  conneetion  appear*  lo 
exlHt  between  this  deficiency  and  decay  «( tbe  tMlb. 
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FRIDAY,   SEPTEMBEK   13,   ISg4. 

COMMENT  AND  CRITICISM. 
TiiE  Amkrkmn  Msociitlion  Tor  the  n<lvnn<>0- 
mcnt  of  science  borrowrd  ils  congtilulion,  in 
large  tnUAMire,  Trom  the  Bnti^b.  Vet,  irbite  it 
is  «vi()vnt  in  Div  iiiiliirc  of  lliiiiiitt  Ibat  the  same 
lUles  cwinot  smswvr  for  two  uoiiiitrii-4  tlitruririg 
Wideljr  in  geograpliiitil  cxt<-nl,  one  wcnk> 
nefls  of  the  Americnn.  as  compared  irilh  lb« 
Briti^  eoclctj,  Ilea  In  it^  lack  of  an  eCQcleut 
organization  in  tlie  inuirini  belweeii  two  meet- 
ings, and  the  nvcessitjr  tlint  tb«  non-|>crninnent 
ntoinbera  of  tbe  etanding  oommittcc  8boiil<t  lie 
oIiOMH  from  and  by  the  nembeTS  present  at 
one  of  Lh«  nnnmtl  gatberings  This  dctlcienc^r 
has  bc«n  cin|i1iasi2e(l  by  tlie  visit  of  tbe  llrit- 
Ub  anociatioii  on  this  side  of  tlic  vralei'.  aiu) 
by  tlie  proiKisaL  for  no  intornationnl  aSMcinlion 
of  aomv  itort. 

ITbb  leads  as  to  draw  the  attention  of  tboae 
inlereRtcd  lo  one  or  two  foature-s  of  tlie  recent 
lIontr<-Hl  inevting,  which  inigtit  well  be  adopicd 

thy  Ihv   Aroerinin  a«M>ciation,  and  would  re- 
quire no  slleimtion  of  tlie  eonsliuilioo.    One 
is  tbe  grouping  of  po]H'r8  in  each  eectioo,  so 
Ihst  those  of  a  simiiur  character  are  read  to- 
^1     gethcr.  eliciting  a  better  dlscusaion,  (Veer  from 
^V     disctirsivvness.  amt  at  leas  c<jA  of  lime;  an* 
^1     other  i»  Rxing  set  .tiibjccls  for  discussion  on 
H      some  topics  of  intcixitl,  lo  be  0|j('n4-<I  i»y  dcsig- 
'      nated  uicmbera ;  a  tbinl  is  tlie  daily  disposal  of 
the  entire  sdiedule,  no  matter  how  mucli  tbe 
|M|>cr»  have  lo  be  abbre\-iattd  or  Ihc  session 
prolooged,  so  (bat  each  day's  piogramme  is 
fresb.    The  most  iDi|>ortani  of  all  is  the  ap[iro- 
priltion  of  grnitt«  of  uiunev  to  coininitt<.-trs  for 
ftpeclol  Bcicntilie   work    during    the  year,  the 
grants  this  jear  amounting  to  over  £1500. 


If  It  will  eiroply  revcrae  its  plan  of  printing 
papers  la  (lill.  We  believe  tliat  only  live  of 
the  numerous  papers  read  at  Moulreat  are  to 
bo  printed  ih  rxtenm;  snob  papers  having  to 
be  recommended  by  Ibe  sectional  committees, 
and  approved  by  Ihe  genera]  committee.  In 
our  own  association,  the  matter  is  completely 
within  the  control  of  the  stamting  committoo, 
wbicb,  by  adopting  a  itimllartKilicy,  might  soon 
bring  the  assodnlion  into  possCJuion  of  a  per- 
manent Aind  of  flfly  thousand  dollars,  —  such 
as  tbe  British  association  now  eqjoys,  —  Instead 
of  leaving  It  lo  fblfll  but  balfita  mbition  on  Its 
paltry  iiiveHtntent  of  a  couple  of  tliouxaud  dol- 
lars. At  present,  tbo  American  association  is 
expending  more  Uiaii  four  (boasand  dollars  a 
year  in  printing ;  white  the  British  assodation, 
with  twice  the  mcmbonJiip,  and  an  average 
(iri^sentstiun  of  twice  as  many  papers,  prints 
no  bulkier  a  volume,  and  1««s  tbao  half  of  it 
is  made  up  of  mcmlicr»'  papers.  Tlie  arenuea 
of  ]>ublication  in  America  are  now  ample  enough 
for  all  pa|)ers  of  permanent  value. 


Tbk  aKOvmi  of  the  Aincric-an  it*«ociatioii, 
during  the  past  Bvc  years,  warrants  the  belief 
that  such  grants  are  entirely  within  its  disposal, 

Ho.  Bk-ltM. 


It  Has  been  Justly  held,  that  the  meeting  of 
tlie  British  asfiodation  In  Canada  would  produce 
a  direct  stimulus  to  science  In  the  dominion. 
Tbe  asMociation  itself  htut  evidently  deter- 
mined that  it  shall.  Welcumetl  with  the  utmost 
cordiality,  fostered  by  the  government,  and  re- 
ceiving the  marked  iitu-ntion  of  tlic  governor- 
general,  it  has  raised,  among  its  own  members, 
a  science-scholarship  (Vind  for  MoGiU  Unl- 
verajiy,  —  probably  to  be  devoted  to  civil  en- 
gineering, ^  has  lieen  tlie  occaaion  of  a  gift 
of  Ally  thousand  dollars  for  a  public  library  in 
Klontreal,  and  has  passed  a  series  of  res<^u- 
lions  pointe<Ily  calling  the  attrniion  of  tb» 
Canadian  governiDCUt  to  two  important  dutin 
to  science  and  humanity  which  it  has  hitherto 
neglcelHl. — a  proper  system  of  tidal  observa- 
tion along  iis  rxu-ixled  CMSto,  for  the  beneflt 
of  navigation :  and  e^'stomatic  researches  upoa 
the  native  tribes  of  tmlf  a  conUncnt. 
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Enmic  iJTolilems  hove  a  natural  inlereat  Tor 
the  American  people.  Their  grval  taidc  Ui  to 
ftise  together  till*  Iir<!  of  mnny  laorls,  —  to  bring 
|>o]lticBl  and  Kncinl  nnion  out  of  tbe  widest 
cliveKiUes  that  tlie  races  of  men  nfTonl.  They 
follow  a  true  instinct  in  giving  time  and 
piililic  monc^.v  to  such  problems.  Tbe  bureau 
of  ethnology  U  doing  an  adiniralile  work 
in  gathering  the  hinlory  of  our  di-piirting 
alwrigines.  Tlicrt  is,  however,  nnothcr  Held 
of  lalKir, -vonc  not  yet  fa iri}' entered  on,  either 
by  privaK^  students  or  by  the  ordered  pbalanses 
that  are  manthalled  in  tbe  cause  of  suioncc  by 
tbe  biiieaus  of  tlic  federal  government.  As 
the  indigenous  savages  were  forced  tonards  the 
setting  sun  by  tbo  ploagh-driving  Aryana, 
tbe  shore  was  crossed  by  another  savage  race, 
the  African,  thai  baa  come  to  slay  for  all  time 
In  our  fields. 


There  cnn  bo  no  qiiestton  that  tbe  African 
in  the  United  States  presents  us  with  the 
greatest  and  most  inlcresling  experiment  (hat 
has  ever  been  tried  by  civili^ced  man  upon  a 
lower  people.  Around  tliis  race  have  gathered 
a  host  of  prol'lcms  of  the  utmost  Siuportanoe 
to  pure  seience,  .in<l  ofjutinite  inlc-'runt  in  that 
field  of  nature  called  *»fi;inlygy,  inln  miiich 
Bcionce  is  with  suchdiRlculty  malting  u  slow  and 
blundering  way.  Out  of  the  very  numerotu 
lu(|uiries  that  ohoutd  be  made  in  this  6eld  we 
may  note  the  following,  that  are  at  the  moment, 
perhaps,  the  most  imgwrUnt  Iwoause  they 
concern  matters  that  need  to  he  studied  at  once. 
Finl  among  these  is  tlie  qucfttinu  of  tbe  origin 
of  our  American  negroes.  There  is  a  great 
deal  that  still  can  be  gathered  concerning  this 
()ucHtit>n.  No  close  observer  of  the  negro  rat« 
in  this  country  cnn  fnil  to  have  notioetl  tlio 
wide  diver^ly  of  type  masked  behind  the  de- 
ceiving uniformity  of  hue.  SfcoHd,  wo  have 
the  problem  of  tlie  physloal  And  mental  change 
tliat  haa  come  over  ibta  people  stnoe  tbeir  re- 
moval to  America.  TOtrd.  the  elTects  of  climate 
in  <)iirt!rfnt  {Mrts  of  the  United  StJitcs  upon 
these  black  races,  —  effects  on  shape,  liability 
to  disease,  longevity,  etc.  What  to  do  with 
and  for  ttie  negro,  un<l  how  to  do  It,  iu  the 


question  of  all  questions  most  Immediately 
and  im|K'rativeIy  before  us.  We  best  bc^n 
to  deal  with  it  by  making  a  scientific  study 
of  him. 


IRTTIiRS  TO  TUB  EDITOR. 

,*,  QtrrtipaHJiKtt  srw  rr^Hlfrf  la  if  at  Mf^o*  panuST 

The  Initiation  oi  deep-aea  diedeing, 

111  a  ivi'i-nt  mimhirr  <if  Sr<i7ice  (.'iily  18),  Mr.  Rnilt- 
buTi  is  rather  seven*  u|ioii  Eurupmu  iiniurall*is  (or 
[licit  aupiioseil  lgnoruiR«  nf  Cite  fact  thiil  iLc  Gul/- 
Slniani  drcdglngi  carrla]  on  bj  the  Curwiii.  uniler 
Ihe  auperinlenilenee  n(  ilir  Ut«  Mr.  Pnur[al*<».  were 
i^tiinmmced  in  IBS'.  Ilin  yivr  botore  the  llrU  BriiUh 
rxtwcliiion  111  tho  Lii;huiins:  anil  h«  ipealu  of  Hr. 
rourtal^i'  report  iif  Di'coiiiber,  ISITI,  at  Imvinj-  been 
'  ullerly  igimred '  by  Eurojipmi  wrttort. 

It  in  qiijtfl  iTua  Ihitt  do  refrntnru  wm  niiwie  10  lU> 
re|Xirl  in  the  bliilorival  account  of  tlie  lubjeot  wbtch 
formed  part  ot  lite  iirpllmlnaryr^trt  of  Ihe  ditxtglng 
oiwratiODi  of  tb«  Lightning,  prsMnted  to  the  Hi^ 
»i)C[<!ly  by  Ur.  Ciiriwiilpr  on  Dec  17,  IB08;  for  Hue 
bulMii  of  ili« Miupura  iif  coinpitnttlvonHSIofty,  whicli 
ei>iiMi[i«i1  Pourtali>s'  report,  hail  not  than  r«aelied 
liSin.  Tilt'  curTDvuoiidenM  between  Dr.  Carpenl«r 
and  Sir  Wyi'llle  TtiomBoii,  which  led  to  Ui«  cruise  of 
th*  LUhtnlag  (iiubliHlieil  ■«  an  appendix  Ui  Dr.  Or- 
pealoK*  report),  wnmrried  on  In  entire  IgnomncH n( 
thi>  fact  Ihiit  P»iirl*li>^  hail  dreil^  dawn  to  a  deplb 
lit  Ilirve  ImnilrtMl  aiiU  tiliy  ratlioinn  a  twsJTetuontb 
hafure.  Ill  fact,  it  wa*  only  nfler  Itielr  r«ium  In 
SoptemlK'r.  ISitS,  th»l  lliey  bun]  (i.rllip  Dnii  lime  of 
tlio  work  (jiiiii'  liy  Mr,  Pouriali'i  in  May  of  iliat  and 
o(  III*  pioviuus  year.  Util  n  short  acenunC  ol  It,  n- 
crlvpil  from  Prof.  A.  Aca-iic.  nas  quolml  by  Dr. 
CanMint«r ;  and  refei«nc«  was  given  in  a  lullnr  niitlce 
nf  Mr.  Pottrlal^'  relulls  In  Sillimnn's  Joiinial  for 
Novombcr,  ISflS. 

U  will  tw  inoii,  ihnri>forc.  thai  Dr.  Carpeittor,  far 
from  Ignoring  tlio  r«>i<«rchM  of  Mr.  Pourtnll-M  in  tlM 
Corwin,  fully  re£ri«nlsrd  tti»ir  priority  u>  them.'  eu- 
rleil  on  In  the  Llghtnliis  diirlntt  the  autumn  of  IttHS. 
He  could  not  well  refer  to  a  document,  which,  thouch 
publishnl  a  venr  previously,  had  not  yet  oori«  into 
ibn  luncls  of  Ilrilmh  naturalists,  and  coDsequnitlj 
could  not  fwwlTo  from  them  the  oivilli  wlilcli  .Mr. 
Rathbiin  says  luu  beet)  datiliul  it.  But  )|r.  Pour- 
Ul^s'  dreilging*  vore  nodcwl  In  tlif^  *auii*  numlwr  of 
the  pm^eedinB  of  the  Royal  auoieiy  as  were  tliofe 
of  the  Llahinlng:  and  I  do  iioi  wmII  aw  liow  ili»lr 
vftluL-  ciiiilil  li«ve  Iwen  more  fully  rccognlrrd.  oihaIiI- 
erln^  wlul  wai  then  known  about  Ihrio  in  th^ 
counlrj'. 

1  freely  ailmit.  hotrever,  that  In  *  TIm  deptlH  of  the 
■CO.'  till'  liuuk  to  whinh  Mr.  Rnlhhiiti  M>  point«(ily 
rvien  (Iliutii-Ii  without  numliig  ItJ,  ii  U  tlalt^l  lluit 
the  drviluiu|;i  of  Mr.  Pourlali-s  wrnr  ■  cxiiiiienrn) '  In 
1M8.  Thfi  i«  one  of  several  rnlinir  lna<¥iinicl«« 
whicli  an!  nil  fortunately  lo  be  f,>un<l  araltrrod 
thmugh  thi*  work:  iijid,  liowetpr  much  ihny  arelo  1m 
rei^lteil.  It  must  I<e  ri!nieinl>or»l  that  at  iho  lime  It 
wat  wrllten  tlie  aalhor  wxa  in  bad  liMiili,  with  his 
tlnis  fully  occupied  by  hi*  protOMorlal  dull*>,  and  )» 
Ihe  prepanitlonH  for  ihe  cruise  of  tiM  CliallmgBr. 
whicli  coin  111  uufCil  nlmoBl  before  ihe  bonli  wm  in  lite 
hands  of  ths  public.  In  fact.  Ilie  later  rliapters. 
which  contain  ihe  erran<ous  reference  to  lbs  dai«  ot 
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Ifr.  I^lurUl^s'  Sral  drtttjrln^.  were  wriiien  tintlcr 
Tcrj  maililf ruble  iltfflctiliiM,  ui  1  nrU  rcnxmbM 
heuing  fnmi  lfa«  aiiilinr  MiDMtf.  Bat  l)i»  'priority 
in  MiciiliHt  mmivli.'  uhldi  Mr.  Rithbiiii  cUlui*  tor 
Poimal--'  work.  Iia'l  Ikvu  nnurilcd  to  It  four  ji!»n 
previously,  >t  Ihe  i-nrllvftl  put-Ililc  I'pportiinltjr,  la 
lli«  Fri)i:<.-<-illi>in  o(  Ilii*  Koyal  iiid«ly.  Sii  t»i  m  I 
know,  iliii  liimor  lin*  neT«r  breti  '•Itiili^il'  lo  onr 
wtio  vdiilO  b«t«  tH'frit  ili«  la«t  (•>  claim  It  fof  Iilniarif. 
I  fullv  Nilnilt,  h<iir«vor,  iliat  tlia  (lat*  it  liU  mr)l«r 
wotkniu  bwn  liicorrvcily  slvt'ii  in  criilii  popnkr 

«Ce«UDt*  Ol  III*  *llb]Ml:  but  till*  WAR  doiw  >ocl- 
dentallj,  uid  without  lli«  •ll|[lil<'it  Inlt'iillciti  of 
•ppmprtatlni  anjr  rrmtlt  for  [I>a  vnrk  of  Itrtlbli 
■aturiUlal*  whldi  wa*  Jiotly  dtin  nUi-whci'*,  u  will 
be  avlilnit  frvru  wliiit  1  Iiavn  luilit  nirt-nily. 

P.  IlKiinKHT  Carpkxtkil 
Rlon  Rillifs,  Wkiulwr,  Bnn., 
Au(.  11. 

The   '  bassaUan   fauna ; '   '  Pentaorlnna 
astenscua.' 

I  notice  that  Mr.  Olll  Iim  "rf^pnlly  proposed  the 
nana  'buMllBD  realm'  (or  the  collecilve  deei>-Mui 
luinaa."  I  do  itot  know  whellier  U  t*  proposod  m 
4l«fln*  Ihia  tun*  more  (trlctlf  by  ataijtnlng  to  it  nay 
paitlcntor  balhniietrlcal  limit*;  bnt  It  may  b<r  irrll  to 
laotlM,  tbal,  til  Ills  proiilcniiiil  uldrMKio  thL-  blulo)^- 
cal  MCtloii  nf  the  firliiili  BUriciAtion  at  Plfmouth  in 
187T,  Mr.  Gwyii  JrlTrcyi  •iigzi'ilrd  llio  iiM  of  tbe 
■MRIP  '■  •  benllial '  Iffpiii  llie  Uoini-ric  word  ^/vfoft 
tignityXag  the  depths  of  Il]<^  ■va)  for  depths  of  one 
IboaRKiiit  talboms  and  marv."  wlille  retaiiilnj;  the 
lonu  'abjnal'  fur  deplbs  down  to  onu  tbuiisand 
failioin*. 

Thnrv  ii  anotlwr  point  to  wbltli  I  hare  loiic  tboiiglil 
of  illrrcllrii;  theaitenlion  o(  itie  readers  of  Sriencr, 
•Dd  t  ihrrcfore  lake  tiila  oppiiriunity  of  doliie  so. 

Thn  »urv«j»  of  flayd«n.  Wbeeler.  and  oliicn,  in 
ttiali.  lilnbo,  and  Wyoming,  bare  rovenied  Ibe  very 
wid*  dlalrlbutluti.  itj  berli  of  JursHle  u;e,  o(  A  tn- 
aolil  whlek  has  been  ealled  I'eiilacriiiu*  ast^rlscuL 
Notblnx  Is  known  of  this  form  but  a  iiumbiT  of 
•Wn-jCunU  |1  sp«ak  llndn'  correction,  and  Hhall  be 

SUMM  to  li«arll>iil  1  aiii  wroiiKl:  but  nn>U.  of  Ibe 
;urm  of  thCM  Joinis  nhicli  1  liitve  mm  (e  ^  ,  tbnl 
re*  by  White  in  Ihe  rinteontoli)[»  »r  Wheeler's  «iir- 
«n}>««m  Id  me  to  Indk-ate  that  The  t)|>L'  aliniild  be 
rafotml  to  Extratrrhius  m1b«r  thitri  !'.•  Peiitacrliiu«. 
Thn  eatenllal  eharaclers  "f  the  »t«in-Jiiliili>  of  l^xtra- 
crinuB  are  well  'hown  in  nlalu  llti.  uf  IJiickUnd'* 
'Geology  and  mlnoraloicy,'  tiffi.  I>-)3;  on  t«b.  lot  of 
Quenstedt't  'Eiicrlnldeii,'  iwiwIaJly  Hki.  1!4,  £1,  !I3, 
and  37:  and  also  on  plntt'  sll.  of  Iho  Aunilii*'  *Mono- 
gnpfa  of  reMnt  and  fa»*li  crinoidn."  Tim  flvn  In- 
(errndlal  petal*  aio  quite  narr^iw,  and  murb  Iria 
dJMlDCIIy  oval  Ibnn  In  reniacrtnus.  sumeilnica  be- 
comlns  aliDoil  llnrnr,  wltli  roiir>drd  outer  ends.  The 
liilerp«i«l«ld  apacca  arr  plain,  and  devoid  of  aculp- 
iitre;  whik  the  markinga  at  the  sides  of  the  peiala 
arc  much  moTedclleale  iliiui  In  Pentacrlnue,  hoTiiiK 
B>ui«  tlie  cbaraclernf  tiriie  or crenuliiion  thin  of 
OMFH  ridgca.  They  nre  also  much  more  nuinernns 
Umh  In  Pcntaerinu*.  and  -.in  lirniled  to  tbe  sidei  of 
the  petal*,  ixit  reaching  the  outer  eilse  of  the  joint- 
face.  Under  lliene  cirvum stances.  1  suepei^t  that  It 
la  to  >litraerii»ii.  and  not  (a  Pentavrinus.  that  <re 
Bnal  refer  tbe  joinlt  wlikb  were  de>rril>rd  by  Meek 
aad  Uayden  oa  bavint;  lante,  oval,  petnloid  ar«ti9. 
"boanded  by  rather  narrow,  tligblly  elevated.  Inuia- 
veraely  crenulale  mariilns." 

Exiracriuiu  wai  proposed  by  ilie  Atiatlni  for  th« 
two  >etl-kuown  liaasic  foialla,  PenucriDiu  brlai«iti 


and  P.  tubanpiilaria;  but  recent  InrMtlgailona  hara 
ibuwn  Ibal  tbe  eenua  extends  up  into  the  creM 
oolite  llinilionien)  of  Btiiaix,  France,  and  Swiliei^ 
land.  1  have  no  knowledge,  Iiou  ever,  of  any  iriaole 
■peclw  i>t  Kilracrinui;  though  I'enucrinuB  Is  well 
tT>pre»eiiied  lu  ili«  M.  L'Maliui  beila,  and  lia*  been 
founil  MMclaied  wlib  EiicTJnaa  in  the  '  wellenlcalk ' 
of  Wilncmber^ 

It  1*  tli«refo««  ln(er«Bthif;  to  Cod  that  the  Iriasalc 
form  of  Puniacrlniit  uterlpcna,  nhioh  was  obtained 
by  Iho  fortieth  iiarallel  atirtey  truin  the  Dun  Glen 
llmnstone  anil  the  I*ab  Vte  taiifEC,  differs  fmtu  the 
Jiiraaslc  a|ieclmi>ni  found  In  anulli-enit  Idaho  and 
weaterxi  Wyoinltiic,  almoat  precltely  In  thoee  polnia 
whicli  dUtltiKtilah  Ponlaciiiiu*  from  Kxiracrluiu. 
.iccordina  to  Hall  and  WhllAeld,  the  chief  dlsllne- 
tlon  of  (he  trlaMic  forma  Ilea  "In  the  more  obtua* 

Kinta  of  the  *lAr,  ami  the  Hlllng-up  of  the  aiidM 
Lween  the  pobiti,  and  alio  In  the  biMader  fona  iit 
tbeellipdeiitnBureaonihcBrtlciilailnsaurfaceiolihs 
disk*."  Tbeyiuggett  thai  tlm  dlReienerB  may  po^ 
■Ibly  be  of  speciUc  valut':  but.  liavloK  earrfutljr 
slndied  a  lar^c  variety  of  iieni-Jolnta  of  Pi-ntfr 
crinidae,  both  reeenc  and  foeill,  I  am  liK-llii*d  to  go 
farther,  and  to  auipect  that  tbo  lrla»Ic  type  ma*  b^ 
li>ii|;  til  Peulacriuui,  but  the  •Inrivnie  (orm  lo  Kiln- 
crlnus. 

TliB  tn-o  eeiiera  differ  rery  considerably  In  tbe  <:baiv 
acter^  ot   tlie  calyx  and  anna,  as  will  be  fully  ex< 

Elalned  In  the  rv|>orI  on  the  Pentacrinidae  dredged 
y  tbe  Challniicer  and  (lie  Ulnke.  which  will  appear 
in  the  coilneof  tbo  winter.  Uul.  In  tbe  mean  lime,! 
■hall  he  In o> I  grateful  for  any  intunnalloii  rMpectinS 
Pentaerhiiis  a-terlicii*.  in  ailditloii  to  lliat  which  haa 
boon  already  made  {iiiblic;  and  [  need  not  say  thai  I 
should  tutich  like  to  have  Ibe  op]H>TluD<ty  ot  inakltis 
a  personal  exam  1  nation,  both  of  Ihe  triaaalc  and  tii« 
JiiraMlcapecimeiis.        I*.  llKnuKUT  Caopiutbr. 

KtOD  cotlMVi.  WIndMr,  Itna-a 

Polnta  on  Ugbtntng-roda. 

The  following  ixueiwe  oecurx  lt>  .1.  K.  tl.  Gordon'* 
eiorllmi  "  Physiol  treallM  on  ulectrliUy  mid  ma^ 
neiUm."  vol.  I.  p.  34:  **lt  wm  held  tliai  ilte  knnba 
(on  tbe  end!  nf  )lf;hlnInB-TniIi|  must  be  ino»t  ctllca> 
ciuu*.  becituie  the  ll^ibliiTRS  Was  seen  lo  iirike  ihem. 
and  never  mruek  the  poluts.  Tlia  fart  thai  a  nojnt 
prevent*  the  lightning  frotn  eversulklnK  at  all  wtu 
not  known." 

Thia  Is  not  true.  The  Ugheat  rod  on  m;  house  la 
antne  fifteen  feet  above  the  other*,  and  about  thirty 
feet  higher  than  the  surrounding  biilldlngi;  and  vnl, 
notwIlTuitanditig  the  fncL  that  it  is  (ipped  witfi  a 
brush  ot  live  point*,  it  was  struck  a  few  years  ago. 
The  points  are  glided  Iron,  and  the  topvnoil  one  was 
nielteil  Into  a  ball  about  on»-ei^tIi  of  .in  inch  in 
dinineter.  Tbe  rods  are  all  connected  by  horizontal 
pleoea  held  about  three  Inchee  from  the  tin  roof  by 
glnaa  Insulator*,  alter  the  fnshloti  of  Icnorant  li^tit- 
nlii^-rod  Bsenis.  Tlie  nelfthbor*  say  that  the  Nparka 
tiew  «o  thickly  between  tlio  rod*  and  tbe  roof,  as  to 
retvmblc  a  slieet  of  flanie.  Tbe  shock  was,  atnipilArly 
enough,  to  slljiht  that  It  Is  doubiriil  whether  It  was 
duo  U>  (be  electrical  discharen,  trr  Ihe  deatenhii  enwk 
of  thunder  that  Instantly  fullowod  the  splitting  sound 
of  tbi-  spark.  A.  B.  PourKB. 

tn'lluiipolb.  Auf .  n. 

Pbotographi  of  tba  inurlor  of  •  ooiI-ibIim. 

Oiin  of  tbe  most  iislerrsllti^  enterprlaea  lo  which 
tile  prepttraliODs  for  Ihe  New  Orleans  expoaitloii  bavo 
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i[lT«n  rike  U  Uie  itiociMarul  >(l«Bipl  lo  pbotoenipl)  Iha 
Inlortiir  of  •  <>ual-iiiin«  in  fvtiiiBylviiiiin.  Thn  mlno 
nlccldl  for  llie«xpi.-rinivntWM  llir  Kolilnoorcolllprr 
M  SheriaDilonli,  opknifl  by  Ui*  PhllndeliihU  ookI  and 
Iron  compMiy,  from  whoM  reprcMiiUUvM  ftll  atem- 
aary  tacilltirs  were  abia)nc<l. 

The  eii|)«rii[ieiil  ■*•  concniTwl  of,  Uid  nocrcutullf 
carrivd  oii(,  by  Mr.  Jainm  T«ni|>k  Itrvirn,  ivlto  nai 
MDt  nut  frimi  tlic  ni»uilluri[kiii  <1i-|)aT<ni<-iit  of  ili« 
National  muwiini  lo  rollocl  *i>prfiiirn>  lltunlmlivc  of 
tbe  coal  luditatry.  An  aiuiiipt  w«*  lint  oiadB  la 
pbolocmpli  by  (lie  aid  of  mugntftluni  llglit,  but  th« 
rmulla  pntvetl  iiiiiutUf actor;.  The  Arnoux  eleclric- 
llobl  cunipaiiy  then  volumccn-d  lu  supply  an  tlQctric 
pbul.  aiid  1(1  ri^ct  and  takr  churgeof  u  gnituitoiiBlT. 
Tb«  Bvo  nrRaitif*  olitaliiiil  li^  tlii'  iisf  of  this  lit;nt 
war*  highly  Hlliitflctary.  mil  ulion  *nni<^  fi-aium  of 
coal-niln«*  whieli  probably  have  iici  liiihrtiu  lw«ii 
M«ii  by  Klantllle  men,  nor.  Itidf«l,  by  miijen  tlii-m- 
mIvw,  irliate  ferbla  lunpa  eivu  theui  only  a  );liiiip9e 
ol  Itio  bnmcdlalc  Hirroundiiip. 

ThophoiograpliawlllbeenUrMd.aiid  esbibiivd  at 
tbc  New  Or1«»ua  eiposiijou.  Whilevcr  credit  at- 
taeboi  to  thla  (omewb»t  iiovrl  undi-rtakitie  '*  due 
prlnwrilj  to  the  peiierous  vnviiurae^iii^nt  of  ibe  di- 
rector of  Uie  iniiBeum,  aiid  to  the  t)ioii||htfuliieH  and 
R)Prn[  of  Mr.  Browu.  Tbo  rcpreaentail***  of  tbo 
riillBiI«lpbia  ciial  and  Iron  nmipanj  *«ry  hliiilly  itavn 
Uie  matter  th«lr peraoiial attfliitlon, and  the  phoi^en- 

fiher  empl<>>L<(l  for  th»  work  labored  fiilhiisiiuiilciLUy 
or  the  rvaiilta  obtained. 

F.  W.  Tbub. 
tl.  B.  Kathuwl  UuHuin,  Srpl.». 
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TuE  Eltfirical  nview  seconds  Ibe  sugges- 
tion of  Ui«  Enginetr,  llmt  an 'elfclrifnl  U'Hiiiig 
e«tnlil)R]iiiitriii'  ba  foi)tiiIi-d  in  Knglnnd,  wlii^rc 
anj~  umbitiouit  inventor  inuy  linil  llio  nppniittiia 
mid  conri'niciicra  whidi  lie  zany  need  for  a 
proper  tenting  and  perfecting  of  bis  Ideas. 
The  Review  calls  altenltou  to  the  ImpoHHibElity 
of  a  poor  man,  liowever  lugeiiloiis  be  ni»_v  Lie, 
beinK  aMe  lo  work  iqion  nn_v  improvement  in 
calili'  teli'giapliy,  us  nl  Il-ssI  an  iiiLilidsI  cable 
miiHl  b(!  nl  Ilia  command,  — a  necesaitv  wldc-b 
itouU)  <xi8t  him  several  thotisund  dullars.  Iti 
lh<:  Huinc  nay  will)  expciiuient^  on  elevlric 
laiDjis :  llie  eoet  of  tlic  necessarj'  plant  i»  verj' 
considerable,  and  llie  amount  n;iiiiirt-d  for  »tip- 
pIlM  to  be  nsed  in  conamnt  li'inl»  is  by  no 
menna  to  l)e  negltfU-d. 

Tbe  founding  of  audi  .in  establi^liuii-iil  for 
tbe  aid  of  inventors  bas  been  suggeatvil  by 
Bt-vtral  of  the  snccesaflll  liicmboi-»  of  the  class 
in  Anwriea,  but  baa  Dot,  «r*  believe,  been  <.-ar- 


ricd  out.  There  would,  nt  the  atari,  he  tlw  dif- 
Qculty  of  d«dding  as  to  ibe  wortbiness  of  any 
scbemo  wliieli  iniglit  be  brongbt  forwanl  for 
development.  The  inventor  is  necessarily  au 
enthusiast,  and  an  extmmfh-  (lefcle  lieiiig.  who 
would  come  in  one  morning  all  aglow  for  a  new 
form  to  be  given  the  carbon  lilninent  in  an  in- 
candescent lamp,  and  Uie  next  would  have 
notbing  of  lam{Ki.  but  ivould  eariieatly  urge 
some  peculiar  conntnieliou  of  telepboue-cnblc 
toget  rid  of  the  ■  croM-lnlk.'  This  ooiutant 
Jumping,  aceompaiiied  by  the  neecssarv'  amount 
of  i)erHevcrance,  leads  bim  finally  to  some  goal. 
but  at  tJic  same  time  makes  him  an  obnox- 
ious eompaiiion  lo  tliv  stcady-guing  workman 
who  must  needs  follow  him,  nothing  being  mor« 
discouingitig  to  an  nrtiflccr  tlinn  lo  see  the 
resultit  of  Ilia  one  day*8  work  orortfarowu  on 
tbe  next. 

It  may  bo  urge<l.  that  tite  roan  witli  e«i>aclly 
for  inipi'O^  ing  tlie  methods  of  tbe  world's  work 
will  sooner  or  later.  Init  tiurely.  puah  himself 
forwanl  into  a  [lusitiou  where  he  ran  help 
bimnelf  Ibrougti  a  connection  with  some  ifdi 
telegnipb,  cledric-IIght,  or  mBunfacturing  com- 
pany, wIk'iv  his  iwweii"  will  h.ive  full  pliiy,  and 
his  suggestions  be  listened  to  and  put  in  effect. 
It  should  also  be  considered  wbctlier,  iu  eetab- 
Itshing  any  'helping-band'  arrangement,  tltc 
prlncijial  or  only  result  would  be  to  asidst  those 
for  a  timfl  who  give  promise  of  valuable  devd- 
opmeul.  but  who  are  lacking  in  the  strong  Hbre 
necessary  for  sucL-essful  accomplisbmenl.  Nol^ 
wilbstnnding  all  objections,  il  may  apjiear  to 
some  that  tbe  iwssibility  of  enabling  some  one 
worthy  man  to  bring  his  work  to  pt^rfeclion  ten, 
twenty,  or  tliirty  years  before  he  could  if  left 
to  his  own  nnaideil  ivsourecs,  would  JusUiy 
the  expenditure  of  considerable  sums  on  nlial 
would  be  found  to  be  the  chatT  of  iuventlona. 
What  the  result  might  be,  is  very  difHcull  to 
say.  There  migkt  l>e  some  ver,v  sucveasfbl  work 
done  In  such  a  Inlioratory,  profirrly  guanled, 
and  where  the  nppliraiits  were  kept  as  oott- 
stantly  lu  might  be  to  their  purpose:  tJiere 
ocrtainly  would  be  a  vast  number  of  cranks 
knocking  at  llie  door. 

Tbe  cdilorlid  bi  tbe  Eteetrieal  rtvirto  brought 


4 


Skptkwiikr  la,  m4.| 


SCIUNCE. 


223 


oiii  ft  KNponM'  AxHii  Olio  or  Ihc  '  olectrionl 
schoolti '  ur  l-^ngbiKl,  which  shows  the  result  of 
the  triiil  or^^iich  »  metfaod.of  aiding  luveotora, 
altlioiigli  II  IV«o  UB«  of  tbe  labornlorioa  ouiild  uot 
bi>  offered.  In  this  reply  it  U  ktnlct)  Clint  tlio 
■chool  lin^  rur.tovL'nil  joum  openly  olTrriHl  tlx- 
fhcilitios  of  its  Mmrutoncs  to  nny  inventor  vho 
may  come  fbnrard,  nnd  ni«h  sucli  fitciliiics  to 
aid  bim  in  perfecting  bis  nork  ;  onil  thnt  as  jet 
thcv  have  retieived  two  itiiplionlion^,  both  of 
vrhioli  ncrv  wtllidruwii  on  oi-coiinl  of  the  r^ 
miineration  which  th<r  iichool  frit  railed  upon 
to  nek.  On«  of  the  npplieants  vas  a  cable 
company,  and  considered  five  shillings  a  da}' 
too  loucb  for  tlie  use  of  the  very  extonaii-* 
apparatus  required :  and  tbe  other  lorjknl  ti]H>n 
five  ))ound«  aa  exct-ssive  foe  the  uih!  of  |>ow<t 
and  a  dynamo,  with  skilleil  snporiotcndence 
and  ndvi<>e. 

As  tbe  moat  r»aatbl«  boIiiUod.  for  th«  pres- 
ent, of  tlie  4|iiesllon,  bow  o  iidvuiicfi  the  uses 
of  elcctrtdty,  utany  of  our  large  t«1cgmph, 
tolephoni-.  nnd  elc^'trio-Iighl  eompanie«  Iiavc 
eBtablialied  testing-lnboratoriea  for  the  me  of 
tbeir  eraployees.  an<I  give  regular  eroptoyment 
to  profi-ftsiounl  Invt-ntor*  wIiom  r»MircliG»  are 
directed  by  the  olQccrs  of  the  coin[>any;  but 
littli.-  1*  done  in  tliesc  Inboralories  to  promote 
resear(^  by  persons  not  connected  witli  the 
companies  ibemsclves.  Our  UDlversltles  and 
tecbnologk'ul  schools,  in  many  eiise*.  postctis 
wcll-e<|iii|ijK-d  physical  liilioruluric'',  euiilaining 
electrical  te«lii)g>appnraiuii  for  tlic  iiac  of  the 
studcntA.  Three  laboratories  exi«t  for  the  pnr- 
po«e  of  promoting  research,  and  migbti  umler 
suilnble  restrictions,  be  thrawn  open  to  Invent- 
OM  aa  welt  as  to  ^ludeiiU. 

However  thi;  dilllcntly  i»  to  be  met,  it  la  iin- 
<Io«1i1c<llr  tbe  CMO,  that  rescnrcli  looking  to 
the  utilization  of  electricity  as  a  motive  power 
and  as  a  sonroe  of  light  is  fettered  and  hin- 
dered by  the  expense  ofthe  apparatus  required. 
If  a  N|w<'inl  laboratory,  to  tie  under  the  direv- 
tton  of  !iuit4it>le  pcnonii.  could  tw  catahllRbed 
in  thta  country  for  the  promotion  oC  I'Icclii- 
col  rcsearet),  espeeinlly  for  research  in  IIkmc 
branches  that  necessitate  the  employment 
of  rxpeusire  apparatus,  invention    in    ibese 


branvhv«  wonid  bo  stiumlAied,  nml  the  whole 
community  would  lie  Uie  gainer.  In  Fraim 
the  profits  of  the  late  Intciitational  electrical 
exhibition  have  been  devoted  to  the  establish- 
mei>t  of  nn  electfical  laboratory.  Perbajka  tbe 
mnnagcm  of  tlie  forlhoomlug  electrieal^uxhi- 
bitioii  in  t'hiliutolphin  may  Inku  titc  hint. 


AilKHICAS  Af'PUASCES  FOR  DEEf- 
.•iEA  /.V  VESTIGA  TION.  —  TRA  WIS  A.\D 
TA  SULBS. 

Boam-trawta. 
Titr  bcani-trawl*  dnigned  for  zoiitogical 
collecting  bave  usually  been  pattcrne<l  clomrly 
alter  ttiusc  employe<l  by  the  Knglisli  listiiTtncii, 
an'I  in  this  fonn  nrc  well  adiiptenl  fur  moderate 
deptlis  of  water.  In  fact,  the  only  objection 
to  their  use  in  great  depths  is  their  liability 
to  capsijte  wtiilc  being  lowered.  oOen  causing 
them  to  laud  ii|K>n  tlie  bottom  wi'ong  side  up. 
They  were  llr^t  employed  on  thi&  const  by 
the  flsti-oommissiou  in  1871 ;  and  the  earliest 
ivcorda  of  their  uxe  by  the  Knglish,  in  deep 
wa[4T  at  least,  are  ^'iven  in  the  Challi-nger  nur- 
riitive  (tieginuing  in  1^73),  no  refiin-iM^e  being 
made  to  tlie  sribject  of  l)Cam-irawlai  in  l!ie 
account  of  the  voyages  of  the  Lightning  and 
Porcupine.  In  all  the  exploring- work  of  the 
fish-commission,  the  beam-trawls  have  been 
used  quite  as  fteqiicutly  as  the  dredges ;  the 
trawling-resultn  biing  far  richer  as  to  the  larger 
fonnti  of  life,  and  itichiding  tnimenM  numbers 
of  lliihes  which  c-otikl  never  be  ribtaine<l  by  Uie 
drcilge.  and  wouUI  othnrwi.te  liave  remained 
iindisooi'cred. 


I'M.  1 — Tin  ■Btii.iatwt. 


As  is  known  to  most  naturalials,  the  beam- 
trawl  {fig.  1)  conwUtA  of  a  large,  tapering, 
bag-like  net,  which  is  dragge<l  over  the  bottom, 
motitti  forwariU.  to  entrap  luch  litih  as  live 
close  to  the  ground.    TIte  mouth  is  liek)  open 
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by  ft  loog  beam,  getKnlly  of  wood.  Btipported 
upOD  iron  runnen ;  aDcl  tfaere  are  oue  or  mora 
Iniier,  fuonel-sliaped  traps ,  to  prevent  the 
escape  or  Rsh  after  they  have  entered.  Tbe 
nets  are  sometimea  n-ry  lar^e,  aitd  tbe  beanu 
oftvn  meaMire  fortr-dvv  or  fifty  TetH  in  lengtb. 
Tbe  tower  Kiib:  o(  llic  inoath  oV  Uiw  nci,  wbicfa 
■a  leaded,  luinjis  looac,  ao  •«  to  drag  orvr  tlic 
gTXKind  in  a  di-ep  backward  ctinv.  It  dov« 
not  ilig  into  the  bottom,  but  simply  §c«op«  into 
ita  capncions  rooutli  ciery  loose  ohjecl  lying  in 
ita  courae.  Large  quanlities  of  soft  satid  and 
mud  arc,  however,  often  tAlfeo  np. 

In  adapting  the  flsbermeii's  tranl  Tor  zoCIo- 
f^cal  worlc.  a  few  moilificaUoiia  luti'e  been 
mudi;.  inikinly  as  n^tinla  aize  and  the  routerinla 
UK«(1  ill  itH  cooMnx-limi.  For  snintl  trawb  a 
lirnm  of  iron  gsut-pipi-  i»  now  pieft-tTol  by  the 
Bsh-cuininixsion  to  wixhI,  m  licing  mor«  dar- 
able,  less  bulky,  and  k«s  liitble  to  iojnry  from 
pressure  in  deep  wuter  ;  the  defect  of  wooden 
beaiuB.  in  the  latter  resjiect,  baviug  seriously 


a  depth  of  2.&50  bihoms  in  nearly  tbc  baum 
locality,  but  in  the  Pacific  Ocean  madv  aoveral 
succcxaful  caau  iu  more  than  S.UOU  fathotna, 
the  trawl  Um^v  had  baring  Iweo  of  altoat  tbe 
•amc  tixe  ami  iMttcrn  as  thv  American. 

The  method  of  attaching  the  bridle  in  ttie 
Challenger  trawl  was  similar  to  that  afterwards 
a«IopIed  for  the  Blake  trawl,  tAe  bridle  ropes 
being  nsde  rety  long,  aitd  extending  along 
the  rides  of  tbe  net  to  Ita  extremity,  with 
lashings  to  tbe  rannera  ou  eadi  nUh'.  and  to 
the  hinder  end  of  tlic  bag.  The  obji-ct  of  Uiia 
arrax^cment  of  the  bridle  was  not  stated  by 
.Sir  Wyville  Tboniaon ;  but  it  was  praninably 
to  ultuw  the  forward  fastenings  to  break,  in 
ea»e  of  fouling,  and  penntt  of  the  net  being 
hauled  up  hind-end  first. 

The  BLika  trawL 

Tile  objection  above  raised  to  tbe  use  of  tlie 
OTiiiiiarj-  beam-trawl  in  deep  water  sngge^ted 
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tna.  i.~Tya  Bi.ui>  tkawl  oh  Douatii  ar  >«  [»iwl.    (.i  mi  imu  I^  I'tmrtaK  roa  auDoixa  OK  TVS  awma). 


Inoonvenk-need  llie  deep-sea  trawling  opera- 
tions of  llie  (halleu^iT. 

Tbe  difleienl  si/i-i  of  trawls  employed  vm-, 
in  tbe  leugtli  of  beiirii,  from  seven  and  a  hitlf 
to  eighteen  feet,  a  noodeii  beam  being  used 
for  the  littter  size  only.  With  an  eleven-foot 
brani,  tlii^  runticn  mciimin-  twenty-eight  iocliea 
height  and  four  feel  in  lenglli,  the  beam 
Bving  n  dianiettT  of  two  inches  nnd  a  <iuarler, 
ind  nerewing  iiilo  brass  iilnip  bniids  on  the 
tops  of  tbe  runnent.  'Hie  opi-nings  Ihroujfh 
the  nmners  arc  closctl  by  netting.  In  the 
smaller  trnwis  the  net  is  pbonl  cigMeen  feet 
long,  wilh  n  single  pocket,  nnd,  in  the  hirgir, 
Rieosure  nx>iu  IwcDiy-tive  to  forty  feet  in  length, 
with  either  one  or  two  (Mickets. 

For  the  greater  depths  of  wnt«r,  the  eleven 
nnd  Qfleen  fi-'ct  beaiiia  are  preferred.  The 
largest  slxe  is  seldom  used,  except  in  moderate 
depths;  ami  In  shallow  water,  the  Otter  trawl, 
another  Eiigtisli  pattern,  is  not  unfrequently 
employed. 

The  cflimnon  beam-trawl  has  been  used  suc- 
cessfully by  the  fish -com  mission  In  all  depiha 
down  to  2.9  IK  fathomjt,  the  latter  indicating 
the  deepirst  Irnwling-Htation  on  recoril  for  the 
Allnntic  Oe^-nn.     The  Challenger  irnwl.d  to 


to  the  ottlc^irs  of  tlie  Blake  driTlging-jiarty,  In 
the  winter  of  It*"*-"**,  the  constnii-tion  of  a 
reversible  trawl,  having  in  this  res|ivct  ull  the 
advantages  uf  the  nntnralwljt'  ilmlge.  This 
pattern,  termed  the  '  Blake  trawl,'  or  '  d«ubU 
beam-trawl.'  bears  tiic  same  relation  U>  the 
flshernien's  beam-trawl  as  doos  the  naluraliats' 
dredge  to  the  oyster-dredge ;  the  changes  is 
botli  eases  being  demanded  by  the  ncceasily  of 
working  wiih  greater  precision  in  deep  water, 
where  the  lo^iiof  time  ooeaaioiied  by  the  u»e  of 
ill-!>nited  npplianei-s  eaiinut  well  be  alfordeil. 

The  Illake  iniwl  (lig.  -2)  wiu  the  Joint 
invention  of  &Ir.  .\lexuiider  Agiisnx,  Coin- 
niander  Sig«bee,  U.S.N..  and  I.ieni.  Ackty, 
U.S.N..  and  was  used  wiib  great  success  on 
the  scvei-nl  difdging-eniines  of  the  ste4im«T 
Blake  A-om  \>*~^  to  1^90,  undergoing,  iluring 
this  time,  a  few  slight  improvements  to  perfect 
its  working.  In  1880  it  was  adopt4?d  by  the 
fish-oum mission  for  deep-water  worli,  in  con- 
nection with  the  old  pattern  ;  nud  in  188,1  it  was 
alM)  copied  by  the  Ffeuch  exptoriti){-!iieaiu6r 
Taliamnn.  'Ilie  following  deai^gilioii  l.-t  miule 
up  from  on<'  of  the  trawls  belonging  to  the 
Inner  iiarly,  and  dilTering  but  gilightly  from 
Ihnl  of  the  Blake. 
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Tbc  runncT-rranitui.  made  of  bftr-iron  halt 
nn  iodi  tfaidc  by  tlinic  im-hcs  wide,  roim  ii 
vm-  broad  I)-!ilinpctl  ligiin-.  being  «'(|gaUj' 
cur%*«l  above  aix)  brU>w  in  front,  nnd  cxtvDiU 
ing  thrncp  Atrniglit  bnck  lo  the  upright  binder 
vikI,  beyond  which  the  riiniiei'i<  project  slight- 
ly, Um!  overlapping  ponioim  beinii!  perforated 
for  tbe  altaebaient  of  the  net.  Tbeae  fmnies 
measure  three  feet  and  a  half  tii  height  bv 
four  feet  ill  leiigth.  and  are  rigidly  vonnvcled 
by  two  Iwama  of  iron  gan-pipe.  ton  fvrt  aud 
tbre<M|uarters  long  and  mo  intht-ii  uud  a 
i]uan4!r  in  dlautter,  wbldi  fii-n-w  into  bniM 
collim  rivetMl  to  the  inm-r  sidi-s  of  tliu  run- 
ners. —  oiii!  in  frODt.  ntiit  one  behind.  The 
\Kl,  like  lliF  fniini',  ia  pcrfei-tly  symmelrivnl  in 
8liti|K-,  *n<)  consisU  of  a  eyiindrieid  or  slightly 
conii-al  bngof  stout  twine  webliing,  open  nl  the 
lower  end.  Its  length  may  vary  IVom  eighteen 
to  iwenly-fivc  feet;  and,  to  give  it  inci'eaeed 
Btrength,  a  double  thickness  of  webbing  is 
generally  employed.  Ttie  folda  formed  In 
tying  the  lower  end  of  the  net  for  uw  »crve 
to  retain  h  I'ertulu  quuiUty  of  tbe  Hiui  botb>m> 
tnnU-rial. 

The  inethix!  of  flttftcliing  lliv  net  to  Ihe 
ninniT-lrauiif  i*  simple.  A  Iwo-Jtml-a-iiuarter- 
inub  roj>e  nins  aTuiind  the  entire  month,  and 
is  laced  to  tli«  hinder  ends  of  the  runners,  and 
secured  to  the  four  hinder  corners  of  tbe  sume. 
In  common  with  tbe  nioulb  of  tbi*  net.  tiiin 
rope  is  left  sulQciently  abu^k  birlween  lh« 
runners  on  both  !<id(.-s;  !to  that,  whichever  side 
U  uppennoftl,  tbe  .iluck  of  that  side  runes 
down  to  the  Irvel  of  the  benms,  nnd  dwa  not 
olwirutrt  the  lower  hulf  of  tli«  opening:  tlie 
lower  "lack  line  ti.il.iirnlly  wines  bac-kwanl 
U]»n  tbc  gromid.  These  sl.ick  |)ortioiis  of  the 
line  nru  wdigbtcd  to  sene  as  lead  lines. 

Then)  ia  nn  inner  podtet,  or  trap,  to  the  net. 
and  a  scries  of  four  gla&s  or  cork  floats  to 
sasist  ID  keeping  it  expanded.  Tbc  rnuner* 
openinga.  and  itaoepace  between  the  beanm,  are 
also  oliMed  in  with  netting.  Tbe  bridle  for  the 
Bttjiebnient  of  the  di-u8:-ro|>c  may  be  fastened 
to  Ihe  froutn  of  thu  ruonvn,  or  carrieil  b-iek  to 
tlie  bindt-r  end  of  tJie  net,  a»  before  e\p1niiiod. 
Otlier  inethu<lH  of  arn4nging  the  net  have  Iwen 
tHcd.  Uit  that  ntiovv  dcscrribcd  has  proi'od 
nuwl  satis  factory. 

nswl-winca. 

It  has  long  been  observed,  that  eiiorinona 
qaaulitjea  of  email  and  delientv  fn>e-»wira- 
miog  auiinaU,  e^peeiallyCnialawaof  the  lower 
orxlers,  come  up  completely  cnished  in  Iho 
ma^  of  material   which   fn.<<iuently   fills  the 


trawl ;  nnd  it  was  also  evident  tliat  still  larger 
(|uantities  must  escu|>c  through  the  (xwrM 
mrshe*  of  the  di--i.  To  collc-ct  and  preserve 
tbeao  fonna,  Cnpt.  11.  C.  Chester  airanged  lit 
1&80  for  the  um  of  the  fifth -commlMloa,  In 
connection  with  tbe  beam>tmwU,  u  laige  tow* 
ing-net.  having  a  reclangulnr  moutli-framc  of 
iron  three  feet  long  by  eight  ioches  wi<lc,  and 
a  moderately  fliK  mesh  bag  of  netting  about 
three  feel  in  length.  Into  the  lower  end  of 
this  bag  Is  fitted  one  of  the  onlin.iry  silk  or 
linen  towiug-nets  for  ibe  purfMsse  of  retaining 
tbi;  very  sinalli'st  objeeiia.  Two  of  these  low- 
ing-ncti<  are  fasten^t)  to  eadi  trawl  of  either 
luittern  neariy  every  time  they  ai*  used  ;  being 
att.ichcd,  one  at  cAch  end  of  the  beam  (as 
shown  in  fig.  S),  by  means  of  a  piece  of  small 


Fw.  1.  — Ta*  tak*i,vi>«  *rr*iiii«ii  to  tiii  asjiM-taawt. 
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gas-pipe  lashed  by  one  ond  to  tbe  b^Bm.  or 
extending  a  short  distance  into  it.  if  tbe  latter 
i-i  also  of  iron.  The  li-owl-wings,  as  tliese 
iictit  have  been  chriHtunol,  give  such  excellent 
results,  that  their  appearance  at  the  surface, 
iirivr  a  haul,  is  as  anxiously  watched  for  as  la 
Itial  of  tJie  trawl  proper- 

TaoBioa. 

While  the  lue  of  bemjicn  tangle-swabs  at- 
tnctied  to  llic  dredge  was  introduced  by  tbe 
I-Inglish  exploring.ateamer  I'oreiipine  iu  18434 
or  iSGU.  the  idea  that  they  were  worthy  of  be- 
ing nsed  sc|mrntely  appears  to  hare  originated 
with  I'rofessor  Venill  of  tbc  fish -voni  miss  ion  ia 
1871  ;  since  which  time  other  explorers,  boUi 
European  and  American,  have  employed  them 
to  a  slight  extent  in  the  same  way.  It  has 
been  the  [.•x|>erieiic'e  of  this  commission,  that 
the  couibinutiiin  of  tiiugtes  with  ihe  dredge  or 
trawl  is.  to  nay  tlie  Ica.iL,  vum1>en>omu;  and, 
following  In  tbe  wake  of  eltiicr.  they  generally 
pick  u]>  only  tbe  more  or  IcM  mntilnttil  speci- 
mens which  have  been  injnrrtl  by  tlic  iron 
scraper*  or  tbe  Ica^l  line.  Uy  attadiing  them 
at  the  Kidii>.  however,  as  is  aomctimcs  done, 
tbe  latter  objection  is  removed. 

The  tiuc  province  of  the  tangles  is  a  very 
rocky  bottom,  where  ireither  tJio  dredge  nor 
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trawl  can  be  safely  iiaed :  and  here  they  per- 
Ibrm  a  real  service,  notwEtli standing  ihe  iiupos- 
tibility  or  extricating  the  delicate  s[>edinena 


'*i^'  't^p  i-i'  \ii  "^' 


('■*>1 


PlO.  ^— TlUl  VIJMiMM  (VimtlA'*  PlTTIRKj. 

ttom  the  heni|>cii  swnliH  vritliout  injury.  They 
may  also  he  einploycil  on  unMlerali-ly  rotigh 
botloniK  lo  aii|i|>li'mrnl  the  work  of  lliu  iln-tlgv  ; 
but,  used  MimrnUrly,  liolh  hnve.  by  ncliiid  cxpu- 
rienoc,  h«cii  [irovcii  lo  olilain  far  lu-Ucr  ri-*iilt«. 
On  smooth  liotloms,  il  does  not  ttvi-m  riiliimiil 
to  suppose  thai  the  tangles  can  in  any  way  add 
to  the  resiills  afTorded  liy  the  bcam-trnwla. 
properly  miumKed  ;  and  several  trials,  mnde  on 
rich  ground  of  tbia  character,  hai'e  shown  such 
to  be  the  case. 

A  short  distance  licyond  the  coast-line,  we 
generally  ooni«  iijion  xuch  imirornily  smooth 
lH>ttoiu,  that  the  bi.'flin-trawl  oun  be  trusted 
nearly  evprvwhcro.  Working  in  Kiiph  a  rt^ioti 
us  this,  enormous  hauls  would  be  olitnined  day 
afti-r  day  ;  the  trawl  delivering  its  spenmeno  in 
i-X(fi)t  ion  ally  good  condition,  and  nfTurdiiig  iho 
flill  vnrieiy  of  life  which  existed  there.  Dnr- 
ing  the  eai'lier  [lart  of  tlie  cxplorattoiis.  alcohol 


was  used  at  the  rate  of  two  to  three  baireU  a 
day,  aud  oeitaiidy  better  reaulta  could  not 
be  asked  for.  At  Intervalii  the  Utngk'^  would 
be  lowered,  but  ilit-y  iicv«r  Itn-uishKl  Riiy 
thing  new;  and  the  pitiable  cQn<Iilion  of  Uie 
apcciitien!f  Ihcy  bronglit  up.  when  compare*) 
with  UiOsO  frotn  the  trawl,  caiwrd  llicir  use  to 
be  diacon tinned.  And  what  more  conid  b« 
expected  of  thorn,  when  nttadieil  lo  the  run- 
ners or  net  of  the  trawl? 

The  tangles  ilcxised  l\v  Professor  Verrill.  in 
18(1.  were  scLiired  lo  a  triangular  iron  fkvme, 
similar  to  thai  of  the  rahe-drcdge.  In  187.t, 
however,  ihuy  were  nlteretl  and  Improved  W 
ri'[ireHfnti^d  in  tig.  i. 

They  COUsinl  of  iiti  iron  bar,  rigidly  nttachcci 
to  two  rings  or  wIk-cIh,  on  a  fVanii-work,  from 
which  extend  several  small  iron  ehaina,  each 
carrying  fVom  three  to  five  hem|>cn  swnbs  of 
medinui  size.  The  wheels  are  not  inteuded  to 
revolve,  but  merely  to  keep  the  bar  above  tbe 
ground,  so  as  to  preM-nl  its  coming  in  contact 
willi  the  ftpecimens  :  and  wliatevet  injury  bcfalla 


ru*.  u.  —  ei<MUi>'(  Mutl»iu.i>  rmir. 

the  latter  muKt  renult  ttom  their  entanglement 
among  the  bem|H.>n  likrefl. 


ScTTEMllKIl  tS,  1!84.I 
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Towtng-neta. 

Ab  to  Ilie  towiii^-ncts  for  collecting  at  Iho 
mirracc.  Mid  nt  ileptlis  in  I  er  mediate  between 
tltCMirrnce  anil  the  tiottom,  weliavebulasingle 
nolowortliv  iii)i>ravciiient  to  metitiou,  —  Ibe 
gra%'itntin)i-lr»|i  of  ('ominaii<ler  SigslKte,  ivtiicb 
wits  Mii<'ci-»riilly  wurki^l  on  the  Ia;nt  drc«)ging- 
cnii»c  of  ()»'  Ktt'iiinc-r  Itlskt.-.  It  is  <)cai^iii.'d  to 
trnvorsi'  riiiiMly  ni^givpi)  vcttiviil  s)mioi-  iii  niiy 
rcqiiirvd  ile|>lh.  for  tlto  ptiqiOKC  «r  ili-lcnniciing 
the  chamctcr  ntid  »h<iiii1nnor  of  lifo  iil  diiron'tit 
levels.  It  docs  not,  lioirevcr.  slfonl  llic  nx-niis 
of  obtaining  conlinnons  liorisontnl  toiriiigs  :it 
Interiueiliate  deptlia,  nnmiscd  with  Ui«  lire  of 
hlgliiT  levels ;  Bocb  a  rcBiilt  being  §lill  a  siilijcct 
Ibr  ftiture  investlgnlioD. 

'['bo  gruviliiling-Lnip  (fig.  A)  fymsista  ot  a 
brftsa  cjUod*^r,  two  feci  long  by  forty  iiifhcs  in 
ditnwU-r,  riv<;t<il  lu  n  wrought- {run  fraiiie,  vot- 
Offl  witli  gniize  at  tbv  iipitcr  viid,  and  Itiiving  a 
Baii-valvv  o|wntng  tim.inl  :il  tlie  lower.  It  \» 
BnS|>ciHt«l  to  tliv  wire  ilrcilgc-rn))i-  mi  nliicli  it 
travels,  by  iiiean»  of  a  frirlion-cbingi ;  wliilc  nt 
tbe  point  below,  to  wliich  it  is  to  d <.■»(;>■  i id.  tlieic 
b  a  ftiction-biilfcr.  Tbo  wciglit  of  llio  cylin- 
der and  iu  IVaiiie.  ttom  the  manner  in  which 


Uwy  Bra  »uBi)eiidcd,  keeps  the  valve  ukned 
until  the  apparatus  has  bei-n  lowcrol  to  Ibe 
tiighe»t  level  A-om  whltrh  it  i»  doiin-i)  to  tiiko 
the  speeimen.  Evcr^'  thing  lielng  in  rendiiM>». 
a  small  weight  or  measeoger  is  sent  ilown  the 
ro|te.  which,  on  slrikiogtlie  friction -clamp,  ili»« 
engagea  it,  allowing  the  cyliiidcr-clitnip  and 
lUMM-Dger  lo  deaoend  by  tlieir  own  wiiyht  to 
ihe  ImllW.  A*  the  cyliiiJer  strikes  the  txilTcr, 
the  \iilve  rlo«fi,  ami  ia  held  in  Ihla  position, 
during  the  linti ling- buck,  by  the  wviglil  nlmve  it. 
I'his  implctiK'nl  may  be  worked  at  any  depUi, 
and  the  di«i:iuci'tnivcnM.'d  by  the  eylinder  may 
be  regulated  at  will.  Tbo  many  delaiU  of  oou- 
stniclion  have  been  purposely  omilted. 

For  tbe  ordinary  towing-nets  for  i«nrfftee« 
collecting,  and  for  use  in  connection  with  tlM 
trawl-wings,  silk  bolting-cloth,  which  can  t>c 
obtained  of  any  size  of  meeli.  has  been  Mib- 
fttitiiled  for  the  various  other  kiitda  of  cloth 
foniterly  iinploye<l.  Bottlng-clolh.  tbongb 
tDoderatety  cxpenidTe,  is  very  atronj;  and  dur- 
able, and  ihe  nets  oonatnicted  of  it  have  given 
great  sntit>fa('tion.  Tbe  towing-net  fniiiit-a  are 
made  of  heavy  brass  wire,  and  are  generally 
circular  in  shape,  though  an  oionzated  reviaik* 
gtilnr  fk-ame  ts  aoDietime«  employx-n. 
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THE   PRIIADRLPIHA    MEETiSG. 

Wk  have  made  arning('Uicnl»  for  publishing 
reports  and  sbstracU  of  so  many  of  tbe  pajwrs 
presented  at  I'bil.idclphin.  that  onr  readers 
can  won  Ju<)gc  for  thcmsolvcs  of  the  scientific 
inporlaiice  of  the  inecling ;  and  we  shall  there- 
fbre  roHtrict  our  editorial  comments,  this  week, 
to  some  geiK-ral  impreiKiioiia  which  were  fonned 
during  tlie  prugn^sts  of  the  ^e»ion. 

'I'lio  inteiiaie  heat  uf  the  firvt  five  daj-a  waa  ti 
seiioua  drawback  from  tbe  plrusnre  of  attend- 
ance, but  it  was  tbe  only  diawliiick.  It  doubt- 
leas  deterred  from  ibc  journey  a  few  who  would 
Otherwise  have  Wen  |>rc«cnt ;  but  tbe  arrange- 
■nents  of  Hw  I'biladelphians  were  so  complete, 
that  those  who  were  in  the  city  encountered 
the  miuimiitn  of  discomfort,  and  enjoyed  the 
Utmost  benefits  which  a  great  convention  can 
nlTord.  It  w.is  particularly  fortunate  that  Sat- 
urday was  kepi  free  ftom  all  seasions,  for  many 
persona  were  thus  enabled  lo  devote  two  days 
to  relVesbment  by  the  seaahore  or  in  tlte  nioun- 
tainH  in  the  company  of  their  uMHodatvit  and 
IVicuds.     Kvcry  thing   wbicli   coul<l   bu  done 


by  an  enllglitencd  and  wealthy  eommunilv, 
devotiMl  to  hodipiiality,  was  done  to  show  an 
interest  in,  and  respect  for,  the  workers  iu 
scienoo,  American  nod  fori'ign.  Xottiiiig  was 
foigolten  or  neglected,  'flic  iwruiaoent  oltl- 
een»  of  Uie  association  did  their  part  with  the 
most  salisflietory  citlciency.  Hum-urns,  libra- 
ries, and  collections  were  fre«-ly  opened  ;  and 
the  electrical  exhibition,  though  not  complete, 
was  far  enough  advaitced  to  bo  an  attrac- 
tive and  inslrucllve  show.  The  convention 
of  tbe  mining  engineers,  and  tlie  convention  of 
Agasaiz  clubs,  augmented  tbe  number  of  at- 
tendant:* upon  the  meetinga. 

Tbe  public  intereat  in  the  sessions,  as  usual, 
reaetied  its  lidght  at  tlie  ilcllvery  of  the  ur«sl- 
diMdial  address.  On  this  occa^on,  Pn>ressor 
Young,  as  our  roailen  have  already  diacor- 
cred,  presented  a  masterly  review  of  the  prcft- 
cut  condition  of  astronomical  svicnee  and  of 
the  problems  which  next  iu\-itc  attai^i.  With 
many  bright  .flashes,  bis  discourse  was  as  or- 
derly as  the  solar  system :  and  he  balanced 
this  view  and  that  wi'ib  the  skill  of  a  trained 
phystcldt.     h  is  rare  on  such  auuiversancs  for 
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■  •pMkcr  to  b*  *o  felicitioti*  in  the  cbok-c  snd 
trMlnxrot  or  hi«  (IwiDP.  We  tmst  ilist  ottr 
wJaru  will  pardim  as  for  uviDg.tlmt  by  Uk 
UndiMM  of  tbv  lecturer  w«  were  able,  at  tl>e 
do»c  or  fab  dbcoorae,  to  distribute  th«  number 
of  Sciertce  in  whieb  it  waa  printed. 

We  arc  inelioed  to  tbink  Ibat  tfa«  ctutoin 
which  puta  the  prvi>id«ut's  addrvu  ia  the  tnrcn* 
Ing  ia  unwlM.  It  ■■  uauaUjaDdaboraleMsaf, 
dp[iei>i|ltiK  for  itM  iiitvrirst  more  on  it>>  matter 
than  on  ita  ntyti*;  llioogli.  in  Ibi*.  Ktylc  and  mat- 
ter <ri^rt'  t>oth  (■stvUrnl.  Somctinm,  aa  at  the 
pn'wnt  iM-Mioii,  vrry  <;lo»c  attention  miMt  be 
gir<;ii  t'v  ontinury  liateoora  if  Ui«y  iroukl  Mrix« 
tbi-  iiojiila  of  the  disooarse.  Wby  sbouk)  this 
lertiire  bu  ^ven  in  Ihc  evening,  nbeo  QXvry- 
btfiy  ia  tired,  when  the  gas  augnieiita  the  solar 
beat,  and  irben  mauj  are  tmpatteDt  for  the 
social  entertainmeut  wblcb  U  lo  lollow?  Why 
should  it  not  b«  delivered  atainorDing  aeaaion? 

So  far  na  tite  dally  newa^nix^ra  mini;  under 
our  eye,  tbcre  Men*  lo  l>c  a  great  ralling-ofT 
Id  tfaeir  nbviraota  or  th«  |)«i)erH.  Ttiv  rv|>orl' 
«n  acvm  to  be  in  deipvir  m  to  nlint  lo  «i.-lrct 
from  tlti-  oiiiM-rabundanco  of  maleriul,  and  in 
uiuiiy  cuttKB  Uidr  ohoic«  is  bup-linMird.  In- 
dM;il,  it  it  very  ilitllcnit  for  nny  on«  to  deler- 
miite  from  Ibo  projrramnm  irbot  irill  bi?  of  most 
interwt.  or  eisvtly  wb«a  particular  papers  will 
bo  read.  Some  '  itlfttni; '  or  'griuiling'  cum- 
Diltlcv  ■«eui>i  iii(liii|)«DMible  Ut  <'liininnl<r  niicb 
papcra  u»  are  fur  any  renaon  iiiapproprialc  to 
tliete  gaUicriDgn.  Tliero  idionld  be  n  suniral 
of  the  lllt«M,  and  the  rest  ohould  disappear. 

Wft  trust  tlie  day  will  come  when  it  will  bo 
oonaidrred  tlio  mark  of  n  batl  education  to  road 
or  speak  iii<]i>ttiiiL-lly  in  publie,  — wbcii  bad  nt- 
teraneo  will  be  iis  great  nn  offence  against  the 
oanges  of  good  society  as  bad  gi'uoiniar  or 
bad  spelling.  Uore  than  one  speaker  lo  I'bila- 
delpbla  lias  thwarted  hia  own  purposes  by  liia 
loir,  luaniculate,  or  suppressed  voeali/ulioii. 
lostcad  of  awaking  au  iotoreitt,  he  bus  .imotb- 
ered  It.  Wby  should  eollegi:  proressoiit  siieak 
■o  poorly  aa  many  of  tliem  do? 

So  far  M  our  obaervations  go.  ibe  most  unc- 
tal  uootiog*  of  the  teclions  nppmr  to  l)u  lltomf 
in  which  a  discusaion  is  provokei)  upon  sumo 
interesting  (juostion,  not  neccMarily  on  a  new 
point.  For  example,  suoh  dobato  an  took 
place  in  tliv  mcehanicn]  seetioii,  on  instruelion 
lumedianiea;  or  tbot  in  the  physical  9i>oiion. 
on  IbiiiiderBloniia:  or  as  that  proposed  Sn  the 
obeinicHl  aeotJon.  on  the  boat  methods  of  tc-aeli- 
log  diombtry,  —  are  valued  by  all  who  are  preit- 
ent,  Dioro,  oven,  than  ebilwnitv  papent  which 
oon  liardly  be  appreciated  until  they  are 
priDted. 


The  '  8|ieeial  commilteea  *  of  the  uaociatioa 
did  not  appear  in  a  very  efficient  aspect,  when 
the  long  list  of  them  (eleven  in  number)  was 
ealled  Monday  morning,  wilh  but  one  writliMi 
uud  Iwo  oral  resjtooses.  We  may  also  add, 
ttiat  ln-lter  modes  of  promoting  the  work  of 
ili«  asiHK-iatioD  van  be  derlted  than  these  '  gen- 
eral acaiioas.'  wliidi  consume  the  best  hour  of 
the  raoming,  and  really  acoompllah  very  little 
good. 

The  ntimlM-r  of  members  enrolled  as  present, 
up  to  Tueml.ny  morning,  wn*  I  ,l.i7  :  and  many 
mora  have  since  arrived.  The  iii*inl>ern  of  the 
British  aaaociation  bare  been  reci-ivet)  with 
great  cordiality  ;  anil  everi'  pro|>oEnl  lo  con- 
tinue  the  friendly  relations  which  have  been 
foatcred  tbis  suuinier.  ai>d  all  proposals  looking 
toward  an  fnternatioual  sci«nt(flc  coitgreaa,  are 
received  wiib  great  favor. 

A»  a  whole,  we  are  sure  that  the  Philadel- 
|tliia  meeting  is  one  of  the  best,  if  not  the  very 
tieMl.  which  bits  evi'r  boon  heUl. 


COLLEGE  MATltEUATJCS^ 

r&orcvton  Kdhv  announced  a*  Ibo  *ub)t«t  of  hia 
■uldrcu,  Ihc  iin^cDt  tlaleof  iDiiihoRiallcal  training  In 
ourcolhfu;  iU  sIms,  lu  nwds,  anil  It*  rdsUons  to 
edncailoii  Mid  lu  wlentlBc  rescareb.  It  is  an  article 
ut  faith  drmly  lialil  anil  oft  expre*>cil  bj  tliv  unilvr- 
graduate,  that  hlKbci'  niailiomatic*  I*  a  wn<\y  which 
ran  lie  Iboroughly  mulervil  onlj  liy  escejfllinial  ten- 
liiMi.  Ono  very  bad  (ealure  In  tbli  •lata  of  ihius* 
is,  thul  tbin  ^oiitliiiciit  rtspoctlng  maOiMiiatlcal  ilinly 
ia  nnt  cmiliiiwl  to  anderyrwltiat**,  bin  I*  larfttly 
(1ian.-i!,  not  only  by  Ui«  faculties  in  general,  but  by 
thv  insirucion  aiid  ]>rofetaon  of  matlivuiatles  as 

well. 

Tlirrc  arc  various  rcaion*  wlileh  liava  led  maifa^ 
mMical  towbuia  to  Ibis  opinion,  besides  ihe  111  sucoms 
itiat  has  atlcnitod  Ilieic  efforts  with  tb«lr  pupUs.  It 
niiiat  be  adinUtod  that,  too  often,  tlic  Instraciora 
(lieni*clve»  hare  not  bocoma  vngrMstid  In  their  (lad- 
ie»,  pcrbnp*  not  even  Interested  hi  ihrm.  That  wa 
have  ill  till*  counixy  no  large  body  of  men  whose 
llf>;-nurk  lt)M  lifon,  dny  by  day,  dlrcvled  In  the  line 
of  niBlbcmulicnl  lnv*»ilg»Uon.  i»  <-vUknt  toall.  The 
[iBUdty  of  lui|><>rintil  ninllxmintlcul  InvenllgstiotiS 
cmaiiiitliiii  fmni  Uiix  tide  vf  llie  Allanllc  It  proof  ef 
U.  liiilevi'ii  irbtri'  Ibe  prufi'»iori,-il  rliuir  li  Blled  hy 
an  cagrr  iinil  billllivnl  mnlbvinallclnn.  be  ofbn  f««ls 
tli«  liopi'lruiii-M  ul  liilCInUng  hli  puiilU  Into  tliU  alt- 
ub«ortii[is  it^nimof  ilioiix'it  in  (lie  lewlirisf  nioiitlis 
at  his  diHpi'Ml.  Tbiii  It  li&>  come  to  pus,  iLsl  Ilie 
ttiidy  bai  been  u>cd  (imi-ly  m  a  form  of  mental  disel- 
plitio  ut  Inli'llectual  gyinnostlca:  tli«  object  sangM 

*  Abalrni^t  v1  u  ajilm*  l4  iliv  avoilm  of  iDiitlwiiuUi:'  kod 
utraliomy  ul  III'  Amurloin  uauilatluii  fur  l^g  ■•iTuionnful  of 
K.10UW.  nl  nillaJcltiLIt,  l<P|rt.  i.  hf  I'fuf.  II.  T.  Will  tt  ll» 
Ualiuilly  u'  Cliwlnnul.  vlu-proldcul  uf  Ibc  •bciIod. 


SirTBMtlHIt  li,  I8&1.] 
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wu  iMt  lo  ICKTU  liow  to  UK  tbtt  Uie  mOM  splcp>li<) 
iiuitninietit  o(  latclli!i:(iul  rvMinrch  ;«1  devbed  bjr 
tbi-  wit  o(  man. 

TtiM*  ii  nn  uii>li>r1y!iiK  mnKioiiNiaM  riiniilDic 
llmu(Cli  ihv  wL»lv  arliriue  of  eilucatiuti  baM<<l  u|)oii 
dSMlMl  ituily,  tlml  tlie  obit^a  u(  *udi  tlitd;  atp  nut 
In  UMtUMlVM  of  tliol  ImponancD  lo  ibu  Mudcnt.  but 
tb>t  tli«ir  Tsln*  I*  dilftSj  to  bo  (iHiti<l  In  tti«  rtOitx 
InfliiCtiM  upon  lli«  pernoB  ■ubmilUiig  lo  lu  diK(- 
plltic  Ptelvnd  to  dtreeWc  oufMlrm  m  w«  mar  "pon 
thl*  point,  till-  unilnritruIuRl'  IcaU  Ihli  vrltli  RTcry 
hn<«ih  i>f  hE)  youiiK  IKc-  Prof^Miir  Kilily  Jiil  nut 
lak«  tbi!  p(>sili'>n  tlial  cl&ulcal  stuily  i*  in  itMlI  a 
ddunion,  Dor  Ibat  the  ancient  Iviguaevs  auil  pliilo- 
loglcAl  (clence  are  not  moil,  irarthj'  and  Jiiapirlnt; 
objeola  of  Kudj  (or  tboM  who  r»ally  tiii«'iiil  to  know 
nmMblng  o(  tbetn,  ur  fur  tlioie  wfaoM  iMtM  and 
eafiacille*  At  them  (or  tbetr  jiuntuit;  but  tbnt  Hit* 
demoaUcal  «plrit  nf  »tuilr  for  tbe  nke  o(  dlidplluo, 
■hicti  fOUtUft*  our  GiilloRca,  miMt  b^  ciui  out  biriiirt 
Ibcj  can  rl^lill}'  tnln  claMJ^^al  Mbrilart,  or  aUmd 
when  tbi^y  sliDuM  itnad  In  the  hrtltnal  of  bl(^er 
eullun:  In  Itiu  llbcnil  art*  :  and  Ihia  by  iho  Intra- 
diKllon  of  a  *plrli  »(  atudy  Tvry  ilHInrvnt  front  iln^ 
dbcipliniirj  tpiiit,  —  a  ipirlt  wblcb,  fur  the  \acV.  of 
K  b«ii«r  nmiM.  we  may  c»ll  tlii^  (duntiOc  ipltit ;  a 
tplrlc  of  dacore  anil  (amnt  ln>]ulry  afl^ir  kiioirlvilge. 

TIitTf  ii  appan>nily  no  ri'iuon  wby  tin-  apirlt  wliSub 
•o  laqwly  niinnatimriunllllL-itluily  »bould  lieconOQiMl 
to  tbst  kind  at  iiu'Iy,  for  it  is  not  thu  nature  of  Ifae 
■tndf  wtileli  determine*  tbc  tplrlt  In  wbldi  It  *liall 
be  puruieil.  Ualhematica  U  ■  cue  very  much  in 
point  lu  Ibis  rugnnl-  Tbu  liulh  ii,  jttnng  nien  o( 
aplrit  will  not  thlrk  hard  work,  if  llicy  ore  convinced 
Itut  by  it  lli«y  otn  open  up  any  fair  flclj  of  knowl- 
edge whieliappean  iletirable.  And  tlw  R|ieiik«r  mid, 
that,  unier  nidi  liifluenrpt,  bo  bad  iceu  itudi^nta 
gall),  during  llir  flnt  baJf  of  Uiclr  college  coune,  xucb 
famllUrlty  villi  tbnto  braiirli«*  of  blgbar  analjsle 
whicfa  aM  tbe  couiuion  groundwork  ot  inoderu  InT«*- 
Ugatlon  in  wialytic^l  inecliaiilpi  anil  inalhemMica] 
pbyilca,  ai  lo  bare  realty  open  to  them  tbe  litemturti 
cf  iliM«  tubjeota;  and  tbl»  not  in  bolaied  tnttuine 
mervly,  but  with  claai  after  claw.  U  1*  popularly 
iBppcucd.  na  before  suted,  tb&t  tlie  number  Bited  by 
nkturc  for  mjiIh«matiCAl  »tudy  h  (inall.  Such.  Pro- 
bMor  E<ldy  baa  been  codivlnc«d  asainal  hia  prccon- 
celTed  opinion*,  l>  nut  Ibe  facc>  It  la  a  Bindy  aa  much 
Mtigbt  after,  w>d  puraued  a*  eagerly,  a«  any  other 
bramih  of  Ubcaml  ttudy;  provided  only  that  the  tench- 
en  llufoof  arc  ihonuclrea  men  who  hare  a  live  in- 
lertot  In  ilit'  (uiiject,  arc  caiiablu.  pfttieut,  and  apt  at 

giving  innlnicliou- 

pTotritot  EdJy  then  dJsciUMKl  •smowhAl  more  in 
d«tall  tbv  KTipc  of  inaitii-niatlral  InnlmcUon  In  col- 
lege, 'tlie  (ji-oiiMTiry  of  Eurlid,  wTiicb  should  bo  rele- 
gated Ui  the  urbuola.  lina  long  licld  a  part  of  honor  in 
tbo  BintlicniJiiicd  «(  Ibu  colkt;c  conr>r.  The  cau«c 
(ot  IhU  It  PJiilIy  Men.  It  la  a  lubjert  wtii?)i  lends 
tteelf,  iniiro  remlily  Uun  nny  oiher  braneb  u(  matb^ 
otallce,  to  ilM  (una  uf  dUcIjdinu  in  vogue.  It  cec^ 
tklnlyla  aaiiitleruf  vastly  morv  importance  at  a  piece 
of  BiAtlMUiUtkal   tralnlns,    lo  hitK    the  Hildeot  o( 


Eucltd  acquire  tbe  habit  o(  diaoorering  (or  blmieU 
tbe  detuoiutratlDn  of  new  propoallloai.  thaa  Ibat  the 
•tudy  of  Eudld  should  bo  mode  a  hagt  memorller 
oicrclsc,  a*  Is  iiMually  dona  la  collect  Tbe  clear  ap- 
piebentiou  of  ]i«?om«tfloil  mlatlcrua,  atid«  from  the 
larif  UH^  ilMcriblng  Ibein,  ii  of  Ibe  Brat  importance, 
and  may  be  cidllvuted  by  any  work  which  deals  with 
Hicfa  rvialioDi. 

Several  otber  matbematlcal  >nb}ecU«oiiU  well  bo 
iMTei«<l  befor*  entering  college.  Thwe  are  the  cle- 
mentary  parts  o(  algebra,  the  numerical  aoiution  of 
plane  triangle*,  the  practical  u<e  of  kiga/ltlimic  ta< 
blet,  and  tli«  eleinetitajr  Ideaaotaualyiicoi  p-omeiry. 
Tbe  ScM  wonhl  then  be  cicami,  so  that  tbe  training 
in  all  Iboae  fonn*  of  anaiysU  which  arc  dl»ilnciively 
Biodnrii,  aiid  which  must  need*  be  tnugiil  by  men  in 
lynipsihy  wiih  ita  ntoihoda,  would  fall  wiilUn  liie 
ye«ra  o(  the  college  courw. 

Objection  may  be  made  to  the  amount  o(  maibe* 
faaticnl  prepatAtloii  which  it  Is  brre  pnipotcd  to  put 
Into  the  school*. 

But  what  ought  tbe  actual  scope  of  tuaibeiBatleal 
Inatructlon  to  be  during  tbe  adlcgo  coiifMp 

It  m-emt  luperfluona  to  fay,  that,  wllhiMt  tbe  mas- 
tery of  ibu  InfiuiteiiiuHl  calnilu*,  any  matheioatlcal 
ciilluti*  uf  inipi>rlauce  i«  liopeleas;  and  that  a  knowl- 
edge of  its  tnetlKKla,  accompanlnt  by  facJlily  in  tlielr 
cmjilo)  inriii,  Uabsolutcly  CMcnlUl  to  Ibe  uiidentond* 
in^  ot  the  exact  tctancM. 

Caleulut  U  nut  omitted  from  the  »chcn>c  of  ataily 
of  nny  claulcal  college  In  llils  cooniry;  but  It  U 
luinlly  too  iDUcb  tn  say,  that,  *o  tar  aa  any  real  knowl- 
edge u(  it  is  eoneerticd,  It  might  a>  ««ll  be  omitted 
fn>in  lliein  all. 

TliQ  lest-tHioki  In  nw  ore  of  eiieh  ri-ry  elementary 
and  drfrcllie  characci-r,  ihat  no  suRloii-nl  knowledge 
of  the  »ubj#i-t  CKO  bi>  ubiaiited  fruni  theou  Tboy  are 
constrwrted  on  tbc  plau  uloinitlin;;  almost  ercry  thing 
which  may  present  any  •poclaJ  illlHcutty.  It  has 
boenlneSect  asiUDiedl^tiKiMlnitmed  w[ih  thrdis- 
dplluary  apirii,  that  a  knowledge  i>(  iliis  tnbject 
could  be  conveyed  to  ihr  aiudent  by  dally  recitalion 
upon  its  principle*  ami  devciopnwnu.  Tht*  is  aa 
■laolM*  an  attempt  a*  ■••  iry  to  prepnre  an  army  for 
llie  baltle-field  by  a  daily  lecture  initeiul  uf  «  dally 
drill,  or  by  explaining  tacti»  instead  of  practlilriK 
them.  Ttic  Important  ptvceaus  actually  employeil 
in  colcuhi*  are  not  m)  very  nnmeioo*,  niware  llMy 
especially  dilBeuit  to  acquire.  No  real  ute,  however, 
can  be  mode  of  its  inuibuds  until  these  ore  aei|ulrml. 
It  miut  often  happen  that  llic  full  signlOcanoe  u( 
sucli  vroceeM*  le  not  apprebeiKlcd  until  loii|>  after 
tliey  areeoDpioyed  with  dexterity.  Certain  It  Is  tlt» 
euvli  dexterity  and  faniiUariij  conduce  wonderfullr 
to  tbelr  correct  comprehciuion. 

Tlie  dally  marklnK  tjstetn  i»  pertupa  Um  meat 
etiarncterihik  atiil  oio*t  puniiclotu  espreislon  of  the 
college  dlMlpiln.iJT  S|iiiit.  Ifuwliave  t1ieevilio(  that 
system  bcr-n  inicosilletl  In  our  larger  coilecei  by  iIib 
whohMAl*  manner  In  which  ilic  work  Lt  doniel  The 
work  of  recitation  and  instruitlon  ran,  no  doubt, 
often  br  advantageoiuly  combined:  but  nhal  li  the 
probability  that  valuable  iiutrucliou  will  bo  ccturau- 
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■l<«lad  dnrins  tlw  boer  to  wliieli  the  eierelM  b 
conBaad.  wl>«i>  lint  nnmbct  of  Mndmu  lii  Oie  Kdu- 
t(on-nwiB  b  tlilrtj,  forty,  or  emi  tittjt  Wliii  ■ 
pemnioti  of  Ibe  purpotm  of  ibe  otMe  emJowowtiU 
tt<r  bigbcr  edncftiiua.  u>  upeiul  aliso«t  Ui«  entln 
•ncrg;  ol  Ifac  Umdilng  f<>rc«  of  Um  nutaf  tiullinUonl 
whloli  ailoi^  till*  wjtUm,  In  adklly  effort  lo  wdgh  with 
mfnnteit  *rctir*cy  the  fiileliiy  wiib  whkk  tB*i){ncd 
Utk*  bavc  br«ii  oommlUdl  to  menMry.'  The  moat 
diTMM  «lo<n  tnay  be  nntcrUiiwd  v  to  irhcUier  the 
eolhfs  onn*  can  vmbracv  uislfilol  ■■■clinnic',  or 
Uh  UW017  of  ilcMnnlnaiiU  (now  to  universally  luod), 
or  wbelber  il  can  otuit  *«>;(ur  and  tinatMiiion  atial- 
ydt.  WhcD,  hioircrur.  It  !■  known  iliat  in  a  aroall 
VMUtn  (oUafa  gnHliiailng  !««•  tlun  a  iliitvn  annu- 
ally. ««  baiw  now  IiJil  for  yttn  roliuiiofr  elaaw*, 
piiriulng  all  tbew  and  utliM  aubj«>.1«  anuunlly,  with 
•uocnu,  thn  poMlUIUf  of  including  tlunn  In  a  college 
currkuliim  muu  be  acknowtedgcd.  , 

In  cundiKliio,  Trofewor  Eddy  vhltcd  to  call  for 
rtfctm  In  our  matlienMiical  teaching,  hel  It  not  bo 
to  ccoduetH  lliat  be  wbo  baa  nellber  laaie  for  the 
Uudy.  nor  aptdal  knowledge  of  It,  itanda  on  an  «<iunl 
tootinig  aa  a  teacher  with  tbo  nun  of  rtol  mith.-mutl- 
cal  IbiIbIiI.  Now  la  a  favorable  lime  for  revltliiK  our 
Mtlnum  ot  what  con  and  ouglil  to  be  done  in  Ma 
IMA.  Hlsilirr  nintliinxtli»]  culture  bu  coummiccd 
a  new  and  fruitful  iiruwtli  In  iliit  coniilry  In  Tarloiu 
ptacea;  and  an  ataoclaiion  of  ifaa  inaibcaiallcian*  ot 
thia  eouBtry  mtgbt  be  of  Kivloe  for  the  purpoae  of 
coBOtiWd  action  lu  Unproting  ilie  maibemallcal  trtU.n- 
Ing  Ib  our  cotlege*. 


n-HAT  IS  ELECTRtCtrrti 

ALU  ProfetaorTrowbrlilgeboiiedtodo  waalo  make 
hi*  anilkncu  uk  iheinMlTM  the  question  with  move 
bunllUy  and  a  greater  conKtoiunea*  of  l^^iiorance. 
We  shall  probably  never  know  wbal  elcL'tiiclly  U.  any 
more  ttiaii  we  *liall  know  wlui  eiivrgr  I*.  Wlial 
WR  vliall  bv  able,  probably,  to  diacorer,  I*  the  rcla- 
Itonablp  betwi-en  eleclricliy,  luagnetlMn,  light,  beat, 
gravitation,  and  the  auraetlng  force  wblcb  manlfeit* 
itself  In  clieml'-al  cbnngc*.  Fifty  jaan  ago  icIentlBc 
men  attached  a  f<>rw  to  erery  phenomenon  ot  imtnrc: 
tbui  Uiere  were  the  force*  of  elecirictty  and  niagnet- 
1am,  the  vital  lorce*.  and  the  cbpuiical  furees.  Now 
we  liavo  become  >o  tar  unluulan  In  our  icknllBc 
vtewa,  that  we  accept  tmtlaet  on  nicchanic*  which 
have  the  one  word  'Dynamlh'  fur  a  ilile;  nnti  wo 
look  for  a  tiMllae  on  pbyrie*  which  nhnll  be  entitled 
'  Uecbaiiica]  phlloaophy.'  in  wblcb  ail  tliv  pbvnuinena 
of  radiant  enetn'i  togctlicr  wllb  the  jihnnomcna  of 
eu«rgy  which  we  cnUtle  eloclrtcUy  ami  mngiictltm, 
•ball  tiF  discttiBc^d  from  the  |H>liit  of  1  k>H  (•[  luecbon- 
1p»,  What  we  are  to  hare  in  the  future  ii  a  trealiae 
which  willibow  th«  iii«di.inli-al  rclalion  nf  gravita- 
tion, of  ao-caJled  r.hrmlcAl  atiracllng  furfc,  and  cloc- 

■  AbaUuiot  iBwIilm*  bvftin  U>*  tfCUonaf  phfil?*  ct  Ibr 
AiHflaiB  MMDlaUoD  All  Iti*  •JTanoamiTDl  of  Kimin,  U  F^ll- 
ada4|ilita>  Stfl.  t,  by  Pnif.  Jou>  TaawBNiDiia  of  Uarnrd  col. 
IcCr.  V>mbfld«f ,  >i(«.p(«*id«I  of  lbs  mllaa. 


tikal  attracting  force,  and  the  niauiteataliooa  of  w  bM 
we  Mil  radiant  oneru.  We  hare  rvdaced  our  know), 
vdye  of  ateetrielEy  ami  magiietlim  lo  wbal  mar  b« 
caltid  a  Biecluntoai  *yitein.  10  that  In  a  larcc  nnmber 
of  caaea  we  can  calculate  betorvband  what  wlD  uke 
pLKV,  and  we  are  nailer  no  neceaetty  of  trybi^  actual 
eiperlnen;*.  It  H  pmbable,  fur  luttanee.  that  ifa« 
CorrKI  foriD  of  a  dynarau-macbtix  for  proTldlns  tlie 
eleetric  ligjil  can  bt  calculated  aitd  the  jiJan*  ilravii 
wiib  oa  much  certainty  a>  tli«  dld|Tam»  of  a  ateftm- 
eni^ne  are  mnitructe'I.  We  may  COUgratuUtC  Mir> 
act vea,  therefore,  Inbivin^ala/jfeamoiuit  of  ayiti-u- 
atie  knowlcdp  in  ekclridl}':  and  wc  wtt  clearly  hua 
to  iiMreaae  tbU  ayiteniatie  knowiedee:  fur  «t>  bare 
diwovered  that  a  niAn  canrtot  expect  to  matter  tb« 
aab>ecl  of  elcclriclty  who  baa  not  made  bimaclf  tamlt 
lor  with  tboraMMlrnantn,  with  analrtlcal  neelianlca. 
ami  with  all  the  topic*  now  embraced  attdar  tfae  com- 
preheniiTi.'  title  of '  pbyalc*.' 

Oui  ot  all  the  iboorles  of  eleclrfcity.  the  twO'Sald 
tlieorin*,  the  oue-iluld  i>r  Franklin  tlieorj,  anJ  the 
varioua  mdeeular  tbmrks,  not  ono  remain*  to-duy 
under  tbc  gnklancc  of  wlilcb  wo  ate  ready  t»  niai«b 
onward.  Wc  bavr  diM><iT«icd  Il>at  we  cannot  »|>e*k 
ot  the  vrlwlty  ot  elcctticlly.  All  that  ire  can  truly 
*A</  I*,  we  have  a  healthy  dlttruu  ot  our  Ibeorlea,  and 
an  abiding  faith  in  Ibc  doctrine  of  tlie  coiwerTailoii 
oi  energy. 

It  ii  inie  thing  to  beoomc  familiar  witli  all  the  ap- 
plication' of  Iho  mechanical  theory  of  cicL-trldiy.  and 
aaotlMT lo  mal:e  an  advance  In  the labjMi  »o  (bat  we 
can  He  the  relation*  of  electrical  and  magnetic  at- 
Iractlon  to  the  attraction  of  ^Tarllation  and  to  what 
wo  call  chemical  allractluu.  Tolbl*  poviible  relallon* 
Rhlp,  Prof caaor  Trowbridge  wiihed  to  call  attention. 
Tiie  new  adnnew  lo  our  knowledge  of  electrical 
manifritnttona  are  to  cone  from  ibe  true  cnnceinlua 
ot  thn  iinliRrullty  at  dectrica)  nanireaUilonft,  and 
from  the  advance  hi  Ihe  study  of  molecular  pbyvlei. 
When  we  let  an  acid  fall  tioni  tli<  lurlace  of  a  nioLal, 
tlie  metal  takue  one  •tale  of  electrification  and  Ibe 
drop  of  add  the  other:  In  other  wurd*.  we  prudnce  a 
d I Ifarence  of  electrical  pot«tilinl.  On  thooiberhaikd, 
a  >l  lITercnce  of  electrical  potential  uiwl  Ifli-t  the  nggr^a- 
tiOTi  of  molecules.  Tlie  experimouta  of  Llppman  aiw 
well  knriwii.  Hi.-  hMConicrucleJajielectromeliiraiid 
cTcn  a  dynamo-elcculc  nudiliie  which  depend  upon 
llie  pr!ii(;l|<l«  that  tlit-  »<iperflcial  energy  nf  a  lurlaee 
ot  mercury  cuiurvd  wilb  aclrluiated  water  la  roodlDed 
when  a  illlfctvuce  ot  eloetrlcai  potential  ta  produced 
at  theltmltluKMirtacen.  Tlie  manifcalatlon* of  what 
1>  called  *ii[>4<rflclal  euer^Q-,  —  Uiat  («,  the  ener^  maul- 
tested  oi  tli..>  aurfooc  ot  si^pnmtlan  ot  any  two  aub- 

Btance*.  ~  and  the  effect  ot  elect  rid  ty  upon  the  aupert 
ficial  energy,  nfllord  much  f<MH]  for  thought.  Tbera 
Iiava  aiway*  bf^n  two  partici  In  drctrlcity.  — one 
which  ni«itilnliii  tliat  electricity  it  due  to  the  contact 
ot  diiBimilur  subitAiicea,  and  the  oIIk-t  party  whkb 
belierea  that  the  Kource  of  electrical  action  niiiat  be 
xuuiihl  in  chcmlc.ll  actlmi.  Thua,  accotdlng  to  one 
party,  the  action  of  an  ordinary  voltaic  cell  b  due  to 
the  contact,  for  liiaInnce,ot  ilnc-viUi  cc>iiper:iheac[d 
oraulutionut  the  cell  merely  acting  as  the  connecting 
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linkbetwiH-odiKivo.  Aceordinstolbi'oihFrptutjr,  tt 
If  to  UicillRerKiicnot  itii*  cbfinlnl  xlli'in  i>f  lit*- m^Ulii 
■m  Ihu  rnnnri-iiiiic  l[<|iiiil,  lliut  oi^  muU  ftUrlbiile  Ibe 
rtH  «iiil  tfoiilliiiianm  of  tlw  clcctrkal  cumnl.  Tb« 
clMtromntlri!  fi>iVF  ot  •  lolmk  rdl  li  niiiloubtcilljr 
dvelotlii-lTithiulriiipiTllclM)  i>uinirrttil|i>na(  (IMtrRT 
when  ivo  (liMi  111  liar  tiifiiili  Mt  jiliceil  in  coniMWlioii 
WllboNt'bolliM'VllliFritiiiM^tlyarllinmgli  llw  utMliuDi 
of  ■  coitductiui:  lli|u)i].  Tile  cliPinli'Al  ntfttoii  »(  tlui 
liqtilil  brltigi  new  mrfappi  of  iIm>  innut*  coiiiiaiillr 
InMniiii.-t;iu«rcuver,  ■■nliavi-iLe'lilTofnei' wlmiier- 

flclat  «IIM|[7  bcKTCeu  llie  li<|ti[il  mid  llie  nirlali,  M> 

that  our  «spt«Mion  rnrdecironiutiTv  force  h  far  fruni 
b«ln;;  a  tiinple  one:  li  contnlni  tbe  miiD  of  Mi*«ral 
niiMllBuLiotii  of  iiii[terlti'liil  onar|[y  nt  tlio  tur/Mrct  of 
llic  iw»  mcliU*  anil  M,  lli«  two  bouniUtlM  of  ilia 
tlqui*]  anil  tli«  ni«lals. 

We  bare  again  a  development  of  clorirviniotlre 
force  li;  ihc  nero  eontact  of  tli«  metal*  at  itlflniviii 
unponturM.  Hi*  •WlrtcAl  cunent  iliat  arlua  li 
iliM  to  the  diSvnnce  of  aiiiMrlk'Sal  i-uvrfijr  iniiiu(Mt«d 
at  Ibe  ttiiface  of  the  two  juDctioiis,  Wb  know  that 
the  action  i«  on  tli«  *urfEicc.  (or  tlia  die  ot  thn  jiinc- 
tloni  iloa  not  afTrcl  thn  clvctromotiie  (i)rc<%  Sup- 
pox  UuT  ir#  ibonid  makv  tbu  niutab  *o  Ihiii  that 
art  u)ilDiai«  iiwleoiile  of  iron  sbould  rest  agafiist  an 
ulliinate  moleoule  of  copper,  sliould  wc  not  arrive  at 
a  limit,  at  a  dclUilte  tcmpetaliuc  of  Uio  coiivqrdon 
of  inolrculnr  ribrvtlon  Into  rinctrlcal  «tt«r^  ?  Aud 
alio,  wli«ii  our  theory  li  perfected  o(  the  nitiubcr  of 
moIeciilM  alotiK  *  linr»r  line  of  copper  agalQiit  n 
lliiRar  Itoe  of  tine  wtiU-Ii  can  prnilii«4'  ■  ciirmii  of 
olMtTldtir  of  a  K<V«ii  alreaglli,  —  Ilia  joallini,-.  to  lu 
tfwat;,  nf  iIimv  iiltitnal*  inol«ciileii  of  tvu  tnelnti  at 
diflcrriii  ifniperuiuiv*  migbt  form  a  idenilBe  uiilt  of 
elwctroni'itlte  tnrve  In  the  (titure  nclcnea  of  pbTtictil 
cbeniinlrr.  By  ni«in(  of  an  alloy  wr  can  appalvatly 
moility  itii-  •iiiHTlk-ial  •■>m%y  at  tti«  tiirface  of  a  lotfd. 
TliBi  an  nlliiy  nilli  &  paroiit  mein.1  url)  glv«  a  Taryins 
diwiraioiidtc  force,  tl  we  eould  lie  lurc  thai  an 
alkiT  ir.ia  always  ot  a  dDlIiiltc  ehcinical  conipMltion. 
and  n-it  »  mor*  or  Ivm  nMvlianlcnl  ailiiiUliiiv.  It 
KAat  nn  it  irr  could  \p!i  clu««r  to  tlic!  b«iI  ot  el«c- 
Iromotliclorcvlif  a  number  of  (|iianli tali ve  nifaiim- 
BiMil*.  I'nformnately,  t1i<!  phril'^nl  natiiro  of  allnya 
la  not  d«llnlialy  knuwn,  niHl  tt]pr»  1*  little  coherence 
or  reciilnrlty  In  our  tii«a«arenieDU  of  Uieir  oloctco- 
ui'MlTe  (urce.  Wc  Can  modify  the  mperficlal  enPr»y 
of  melal*,  not  onljr  by  nioliing  im'iali  io(^ili«r,  but 
alto  by  (rlnitins  thoin  to  a  vitry  0[i«  powdor,  and 
comiirpwiiiK  ihrm  tinaXa  \iy  |kiii«c(uI  iu«aus  ini» 
•olidt  more  or  left  plakiir,  mid  Ihi-ii  «\aniiiiiii^  their 
■itpcrdciiil  energy  vhich  Is  nijuiifcsteil  m  eltcirn- 
■DoUtc  force.  Fn-feMor  Tmvbtldge  !•  iilll  ni^aiii^il 
iiP'Ki  raciuchr*  of  ihl*  luinra;  anil.  If  ihn  work  l» 
not  brflliant.  hi-  hnjiii*  tliat  it  vlll  rftiiilt  in  thi-  ac- 
CumoliitiMi  of  dnU  i<.<t  tudiri!  central Izalluii. 

TIic  sabj*c(  rif  ttteriiKHrluctricity  has  been  ecllptcd 
by  Ibe  iiugiiificnil  deTelopmcnt  uf  the  dynnmo-clec- 
irlc  nui'liliics:  but  wc  ma;  return  in  ihcrino^lmirl- 
elty  aa  a  praelkxl  toiircn  of  ol^ctrlclt]'.  ProfvMor 
Trowbriilga  h**  been  lately  ovcuijied  in  eiideaTorliis 
lOHioilifr  ■!■«  difference  ot  poicniinl  of  ihermo-eloclnc 


junction*  by  ralaliif  one  Jaacilon  to  a  verf  IiIeIi  ten- 
|M>raiiirn  unilercreai  preMtire:  forli  1«  well  known 
that  the  inelling-|H>iBt  of  metals  I*  raiwd  by  ^mt 
preMnre.  If  the  metal  ■llll  r'nulm  In  the  «otid  atate 
under  great  (ompi'raluriD  and  ipval  pmiure,  ran  «« 
not  iirgatly  iiivn-ai«  th*  cleelnmiollve  force  wlilcb  r«- 
*itlti>  from  \hr  ilifTeretice  of  ^iiperflcUl  energy  niatil- 
feMed  at  th«  two  junciioDii' 

It  I*  GTlitenl  Ibnt  our  koowl«ds«  of  electricity  will 
tnemaM  wltli  our  knowMs*  of  mokealar  action,  and 
our  know lodga  of  molecular  Mllod  vlUi  Uial  wlileh 
we  (all  attraotlre  foTM.  It  baotnewhnt  (trance,  tbat, 
alibotigli  ve  are  to  curloua  In  regard  to  electricity  .we 
aeliloni  reflect  that  ffmritatlon  la  a*  grciil  a  ntyilery 
Bj  electrical  atimctlou.  What  U  the  rclatton  bctweoa 
electricity  and  m^netltia  and  srailuulou  and  wliai 
we  call  the  cIieniCAl  forot  of  attractioti? 

The  <|iKatIon  ot  tbe  connection  between  electricity 
and  gmvltatloa  dwell  mocJi  la  Farailay'*  IhiHighU. 
lie  falledi  lioweivr,  to  And  the  ^U^hiMt  t«lalion  be- 
tween grartiai  Ion  and  ele«tri«lty;  and  he  cleeea  bla 
account  of  hi*  experiment*  with  ibcaowordr:  "Here 
end  my  expcritnentson  thU  nibjcct  fortho  pmcnt, 
but  I  tcyl  tlie  conviction  lltat  iliero  mitat  be  aoma 
i.-onueetiDa  between  electricity  and  gnrliaiioB." 
Was  tbe  direction  In  which  he  eipertmented  the  triM 
direction  to  look  for  a  poMlble  (elation?  and  cannot 
iha  rertited  luainimente  and  mclbodt  of  the  electrical 
tcieiMv  of  the  prMeiii  aid  tii  in  more  pro)iii*iiig  line* 
uf  refcarchP  If  we  could  prove  thai  wbencTer  w« 
diiturb  the-  relaiire  poillloa  of  bodlee,  or  break  up 
ibi!  etaie  of  afgireKatlon  of  partlclM.  ve  create  differ- 
euce  of  electrical  potenCial;  aa'l,  moreoter.  it  we  could 
diacoTertliat  the  work  Ihu  thia  elr«trleal  iM>t«iilial 
cnn  perform,  tojp^her  with  tlie  lirat  tliat  it  developed 
by  the  procf**,  U  the  cotnplete  work  that  la  done  on 
tlie  tjetem  a^iiat  ottiacilre  force,  or  aa  M>-calleit 
diemical  aiimctlve  force.  —  we  eliould  greatly  extend 
our  rlalon  of  the  tvlatloo  of  natural  pli*iionM>iv>. 
And  thn*  purfuliiK  tbellitenf  nrgmnent  of  hi*  nddrea), 
Pmfe«tuir  Trtiwbridtie  ventured  u^  itnir  an  hypothec 
leal  law  which  It  teemed  to  him  i*  at  Icaai  plausible: 
That  "  wbenever  the  force  of  attraciiun  lieiveeii 
maaic*  or  molecnto*  I*  modlHed  In  any  way,  n  dlBer- 
enoeotelcGirical  potential  reiulta."  la  11  notreatou- 
able  to  mppoM  tbnt  certain  anoiaaJie*  wbieli  we  now 
bid  in  tbe  determbialions  of  apecifle  l>eais  of  com  pli- 
cated agsicgallon  of  moleenlea  are  due  to  onr  failure 
to  ettlinale  IheekclricAl  rnulraletii  of  ilvr  mov*iii>rtii* 
and  Inlerehanses  of  tlie  woleeulea?  l^t  n*  Inke  the 
caacof  frlclion  betwtvn  two  pteceaof  wood:  ii  it  not 
poMtble  Ibal  tbe  frlctkin  U  the  eleclrfral  atlracllon 
wbtcli  raull<  tnim  ilie  eoileavor  lo  eonnrcl  thn  jib^ 
noRii>(jon  of  iiuprrncl;U  nnnrity  with  elwirical  iniml- 
feetatidtik,  that  the  friction  belwccn  two  tnrfacei  It 
uMilifled  by  keeping  ibwe  eurfatet  at  a  dUtereiiM 
of  electrical  potential?  In  Edieon'*  motoplione,  w« 
■o«  this  exemplified  In  n  mty  striking  manner. 

Profraivr  Tn»vhridge'a  own  aiiMllo»  havn  benu 
chielly  In  tliedlrcctlonof  tli«4tao-eleeirfcIty  aiidln  the 
subject  of  tbe  electrical  aapeol  of  what  wecall  aupei^ 
flclal  energy.  Tbeae  eaperimenta  *o  tar  deepen  the 
brlluf  that  any  ebjingc  In  tbe  stale  of  nggr^atlon  »f 
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pArtlolts,  —  In  Mli«r  words,  aiiv  c)iKnf:n  wblcli  rMUlla 
iti  a  modiflc*iiouof  allraettn^tofce,  —  wlioltierjcnvS- 
Utite  or  ihe  commonly  called  cliemical  niiracilng 
furvca,  roulii  iti  *n  i-kctrlcal  poipnilal;  and  oon- 
iTrMlj,  Uiat  Ihn  pnatiace  of  cinrirlrlly  tlironsi)  tuxy 
ni«Hliuin  iirodni.'ct  a  cIiaiibc  ora{!Gr<<i:aiiun  nt  ilio  iiiolc- 
cu)i>»  ami  atoiris.  If  we  srip|>OBe  tliAl  mlluiil  viierny 
Is  •leciro-iiiagiieik,  cannot  wi-  miiipi-ie  tliat  ll  in  ab- 
loihsd  moiv  roBiilly  by  joidc  bocllir*  Itian  by  aUiiin, 
i]r,  In  ollinr  witrdu,  tlml  iu  riii-rey  )•  lRin*ri'rml,  nn 
tliat  with  tlie  projifr  sense  we  Huiilil  |icrvejvv  what 
tnitdit  be  cnltt'd  tlifclrical  colur.  or.  In  olhcr  wonl«, 
luttuaneildciic^cot  irniufoniinllonBof  niillrinl  enersy 
oI)ii.T  Uinn  llint  Rlilrh  apppnls  lo  lis  b<  light  and 
color?  IVe  liai"? sirlvoil  iki  llic  jioiiil  In  our  M.iidy  ol 
elfi'trlclry  whi^re  our  iiistriimvnln  are  luo  coarse  to 
(.■nnhlp  IIS  to  extend  our  irxeiti^tiooB.  Ii  nol  Lhe 
pliviitlit  (if  llio  future  to  bare  Iriilrumi-nt-i  .Idknie 
fU'iiijc''  1"  iiie.Kitiv  iho  lint  eqiili'Hlpni  of  thn  n'd  ami 
the  y«il<>w  nii<l  ilip  lilii^  vl«1«t  ny*  ot  onereyV  In- 
*trniiie>ii9dH!r;3ie*iiouf:h  to  discover  b(«ta  of  li);hias 
we  now  discuTrr  llmse  o(  sound?  The  pholograplier 
ol  liMlny  spcjilit  ill  ennimnn  Imigtiige  i>t  hiktidlcni)- 
ilnE  innlci'iilei  h)  iiiialni!  KUTiia  witli  hts  bti>inl<l«  of 
illvvf.  III  (iriler  ilmt  their  rate  of  vltimtloii  iiiny  Ih> 
'aScctt'd  by  the  lung  w.ivea  of  ener^.  ISIuil)  we  not 
bave  tl)(!  roearii  of  obtninini;  tlic  airdiantcnl  ef|ulvn- 
ktiliif  Kiich  )iaiid1ciip|H-d  vlbrilloni?  Wi-  hnvc  ad> 
Tancml;  but  we  have  iwt  ain^wcfcil  tlifl  question 
which  Ollell  the  mind  of  Fninttllu,  and  which  lllt!> 
men**  mindji  tiMlny:  Whnl  Is  electricity? 


CHEMICAL  AFFINITY.^ 

riiori;H.'>orE  LA?i<it.KV  flr»i  rovlowcil  the  biilory  of 
ctieiiikal  Ibwiry,  and  calhil  ati^iitlon  lo  ih*  Hnul  ex- 
lliiction  of  the  tenu  'ulBnity'  in  tlie  cbcmicat  Iltera- 
tnre  of  the  preienl  duy. 

.Shcirlty  otier  llio  ojicnlng  years  of  the  present  CCD- 
lury,  three  Kcncral  tnolhoda  were  indicated  for  the 
•litdy  of  thn  force  of  affinity.  Inflcad  of  bMiiu  mc- 
cctslvely  taken  upand  abnudoneil.  lllte  all  preceding 
speculatiunt.  they  have  reni»ineil  iiiuillly  In  use  dur- 
ing I  lie  eighty  year*  which  have  Iniervcncil,  and  to-iliy 
the;  nr«  «iill  the  inc*t  proml'liig  inciins  ut  r>uT  d1*- 
pa*ai.  Thew  ibree  m«Uio<ls  may  ho  called  the  ihei^ 
iiinl.  Ibe  electrioil,  and  the  tiieihod  of  time  or  ipeeil. 
It  will  b*  cotirmt*Iil  to  conaldcir  each  one  septttnlily. 

Tha  most  Imjiortanl  ecniTalliuiiiin  to  he  drawn 
from  tbermo-cliAnilca]  ph«iiotTienn  it,  thn!  the  work  of 
chemical  eomblnalion,  or  the  total  energy  involred 
In  any  reaction,  U  very  largrty  Inllupnccd  tiy  the  lur- 
r»iini11a|[ condUlons i>f  t#ni|>ersliin], prvtsiiiv,  and  vol' 
utile;  and  the  conclusion  they  force  upon  iib  in  rvKitv) 
lo  the  nature  »t  affinity  is  rauil  Imiiorlaiit,  nauielj, 
that  thl«  tnrro  In  accompli  shins  wiirk  1«  dc|>cndent, 
like  all  oihnr  forcN,  on  tli«  coinlitlona  cxtcHor  to  Uia 
rencUng  syitem  which  limit  the  [Htuible  amount  of 

>  Atninial  «f  u  addriM  lo  ibt  tveiliMi  uf  eliwnlMfy  of  ilie 
AnertMB  ai*a«t*llaii  ror  Ihr  wlnniviBOiI  of  Hlennis  •!  I  '1>I  lo' 
dulpbta,  tfepl.  4,  hj  Pfot  J.  W.  Vxiiaxxx,  nS  Ox  Uiilvi'n.liy  tJ 
lllDhttu.  Ann  Arbor,  Mieb.,  TlM-pnwIilmt  of  Oit  Hflilnn. 


duns'.  Afltiilty  I*  tlicrefore  u  laat  definitely  re* 
moveil  frimi  ihe  cali.>ic('ry  of  tlio*e  myttlciil  ss?nt*,  ao 
often  imagined  by  our  predecenora  in  a  lets  critlml 
age,  which  had  no  correlation  with  the  general  forCM 
of  nature. 

Under  tlie  tltl«  'dlwH-iallon,'  Kl  Cltir«  r>eTl1la 
eave  to  Ibe  chemicnl  world,  in  IMT,  a  nvw  and  fruit- 
ful method  of  investi;;alUig  the  natnre  of  compound* 
by  determining  the  temperature  at  which  l>odl«a 
brrnh  up  or  ara  dlMoclalnd.  The  taw*  developed  hj 
l>eville  aud  hi*  siiccMson  tn  thit  Held  thow  iit.  that, 
after  the  point  it  roacbed  at  which  decani  pi  iti  liun 
comnieneci,  the  further  breaking  up  is  determined 
by  Ihn  ]>reii»ur«  nt  the  oTOlvnd  produclt  of  the  re- 
Hctiiiti,  *■•  that  the  i>i<rm«iionc«  of  th4  body  depend* 
ou  the  inaicnitade  of  two  variable*,  prMMiii>  ami  l«m- 
puraiurc,  either  of  which  may  he  taried  at  will 
through  a  wiitii  rnnge. 

The  electrical  mctliod  of  dlntecllng  clirinlcal  forces 
has  been  followed  lo-s  activMy  than  th*  thennal  on*. 
Qesitles  the  well-known  experimental  conttlbutlona 
of  Davy,  nccqiierel,  nnd  farmlny.  may  be  mentioned 
Joiilc'i  r<Mearrhr>  nn  the  hcAl  absotbrd  during  elce- 
Irolynls,  and«ii]M>cinlly  the  work  ot  C.  K.  Adler  Wrlitlit, 
on  the  '  determination  of  afllnlty  at  elNtTamollTC 
force.'  Till?  geiiernl  oulcume  iif  thete  rctearclies  it, 
Ibal  the  products  of  electroiyglB  are  90  numeroui .  and 
ttt  varied  by  the  rosulli  of  »ei'ondary  artlnns,  that  ll  U 
very  doublfnl  wlielher  the  clectrimiotlut  fore*  rmom- 
itred  Is  that  due  solely  tu  the  union  of  thote  alotno 
whicli  arc  indlcaltul  by  Ihe  principal  rquallun  of  thr 
react!  on. 

The  method  of  time  or  ipeed  of  cbemiul  reactions 
has  A  histor7  as  old  a*  that  of  Its  tvo  auocUtoa;  but 
the  tlory  1«  miicli  InM  e.TP.iitfiil,  (or  very  little  WMk 
bos  boon  done  In  thla  l\v\<\.  The  ttioat  notable  woHt 
has  been  done  by  Gladhtoiic  aiid  Tribe,  by  aawr- 
talnlng  tbe  mte  at  which  a  metallic  plate  could  pre- 
cipitate another  metal  from  a  solntlon. 

To  the*e ffcncml  niHlioils for  ntndylns  tbe  problemi 
of  cheiTiii'al  ilynnniii:*,  »hoold  \>e  adO<-d  tli«  invcstipi- 
tlon  of  the  aetioii  of  mass,  by  GliuUloue,  in  his  well* 
known  color  work  on  the  sulphocy snide  of  iron:  of 
the dii'mloal  action  ot  lljjht,  by  the  Ule  J.  W.  l>rap«r 
In  Ihii  cuuiilry.  aud  Prof.  It.  E.  ICm^cue  in  Kuscland, 
a*  well  as  Becc|ucrel  in  France.  —  pioneer*  who  have 
tinco  boon  followcil  by  a  liost  of  *tadont«  of  sclenilflc 
phaiii([rnphy. 

In  the  review  ju»t  given,  ni>  atl»niii1  biM  been 
lunile  to  Jo  niorv  than  glance  at  tbe  Important  con- 
tribution* to  tli«  tiienry  and  motboda  of  nieaitiriiv 
allinlty.  &[any  tiainca  tiavo  been  pi*>(<d  by,  and 
much  work  ba«  Iimn  necewarlly  ii;ii<>red. 

The  bisliiry  of  the  Tarioui  niodiiieationa  nnd  ad*  ' 
dllliin*  which  have  been  nuide  to  the  primitiv* 
conception  of  tite  nature  ot  .affinity,  n-hen  briefly 
sunimurized,  ap|>eitra  to  he  this:  Illppocntet  heM 
that  union  Is  caused  by  a  kinship,  cither  secret  or 
apparent.  I>ptmen  dmarviit  subttancc*.  Ilocrhaav«i 
believed  affinity  to  be  a  /(-rce  which  uuit«)  unliko 
substances.  Bergman  and  (ieoffroy  lauijlit  that  union 
lacauaed  by  a  selective  attraction:  and  tbererore  tbey 
called  tl  •  elffcilvn  aOlnUy.'    U'enwl  and  lila  aueccw- 


SKi-rcuBKK  13,  18M.) 


SCIENCE, 


•,»35 


on  thowed  that  afflnttf  If  dfflnii*  In  miIoh  simI 
unoant:  U  baa  llraiu,  or  priMM>i.>il>  yrr  taltvm.  1J«t- 
Iholtot  onnufided  (hnl  affiuity  I*  noi  di-linlle:  li« 
pn>v«(  that  It  is  d(1«ii  c<iiilrv>llccl  by  ihu  tiniurc  and 
the  moMtvot  Ibc  reacting  bodies.  Pilton,  B>TKrllu(, 
Wollaalon,  and  ochor*  ImJiI,  oh  Uio  coiitrftry.  llilt 
(orcu  ti>  Iw  ilvlhilte,  and  ta  act  per  Mftiun ;  II  ia  a 
paw«r  which  rinauiit«i  from  t)i«  alum.  Davy.  Am- 
ptire,  anil  Bencllui  b«II«Tcd  afflnlty  to  be  a  cimim- 
i]uc(ioe  o[  clrcUical  action.  AvoGiulra  In  onn  way. 
and  UixidU  In  another,  cbow  u*  HfDnJtjr  ^x«rl«il  by 
nol«cal«a  as  w«ll  x$  atoms.  It  is  a  force  which  biiiilB 
togetlier,  not  oalj  particlei  of  tho  mdio  tubilaiiee, 
but  alto  of  bctcragoncoui  «ub*tance«.  From  tlic  Imt 
of  dc  actual  c»i«i«iic«  ot  radicles,  and  fruin  tli«  pli«- 
nooMiiM  of  milMtiiniion,  was  devolopod  the  notion  of 
po«ftten,  and  llial.  ibervfore,  affitilty  VMled  tHtb  Uie 
•Inicture  of  ihc  Iwily  u  well  a*  with  lu  composition. 
TTi«  diflcrenccii  bi'tw«rn  tli<'  nuriibor  of  aloina  which 
arc  coital  to  hydrot^ii  in  replacine  priwor  hii«  led  to 
til*  (Utctrinc  ot  valence,  which,  If  U  lina  any  inltueOM 
on  ll>«or4e*  «f  affinily,  aliow*  tlinl  iliii  prupcrty  ot 
natter  hai  two  dUtlnci  concppla,  —  one.  It*  pownr 
of  atltiu.-tlnK  a  tmcuber  of  atom*  ;  the  other,  lis 
power  of  doing  work  or  CTolrliig  energy-  TlicBC  two 
attributes  *eein  lo  be  in  no  wny  ralalod  to  each  otlwr. 
U*ad«l0j*fr  and  Lolbaa  Sieyer  liave  aiiown,  by  the 
facta  wlilcli  are  grouped  under  the  title  *  periodic 
law,'  that  ilie  pn>pcrtie«  of  eleinenu  leetu  to  be 
repcutng  funclloiiu  of  the  atonic  welglii.  lIcDcn 
ftSklty  la  coiiDocieil  in  tome  way  with  that  mue 
property,  vblch  is  alio  shown  by  the  iliSerential  ac- 
tion d[  eravltatlnn  oit  the  abiolulv  chrmlcal  unit  ot 
iMtlvr,  Finally,  Wllllaraion,  K«kn1^,  mid  .Micharlls 
liave  aug^Mleil  that  cuiubiualiun  \t  bruuuhl  about 
aiid  maintained  by  fnccssitnt  aloniic  iolorcliange; 
bence,  tliat  oHnlly  1*  tundamantnlly  du«  to  aomo 
fomi  of  vibration. 

Tbc  idea  which  -lerined  to  aiuiple  and  uatunit  a  one 
to  !llp|Hicrale>  has  grown  sueccaslvely  morn  complex 
anil  Iru  ihurply  defln^d;  and  wo  arr  coni)ii'IIi)d  to 
•limit  iliii  I)i4  j*in  liavn  not  broiix'it  llif  ibi^ury  of 
affinity  to  a  stule  ot  active  ^rowtli.  Clieiulats  haie 
more  and  more  turned  tlieir  attention  to  deUJI*.  to 
■ccamntatlnK  motliods  of  analrilt  and  ayathcala, 
to  riueMloit*  ot  ili«  conitliniion  of  *all«,  to  dltcua- 
iiom  alwut  firaphiu  and  structural  fonriulae,  and  to 
hypotliese*  about  the  nnmbcr  and  nrnn^roeoi  of 
Btonu  in  a  molccnlo;  bin  iliey  have  not,  until  quite 
r«>oetitty,  mad*  tjatemsilc  ati>'nitila  to  mcasur*  th« 
eaeii;ie9  involreil  in  rcaciioos.  Why?  The  answer 
can  be  foniul  niuinly  in  two  muoni.  First,  lli«  von) 
'afUnlty'  b  in  tod  odor.  We  sec  bun-  iriiomiaiialjr 
complicated  tlie  plwiiomqna  nf  chcnik'al  iicllon  liave 
become,  and  we  luve  loat  all  toltb  in  liipoilieect 
iriilck  CiUI  be  evnlved  hy  the  mere  fi>rc«  ot  meta- 
pliynical  iDlmipecIion.  Second,  there  is  u  mnre  im- 
portant reawn,  arUIng  from  what  has  liUherto  Iwen 
Ibn  tradllloiwl  *i;o|io  of  ouracl«iicc.  ClifniUtry  alooo 
ot  iliu  phyaical  aciences  iiaa  oHered  no  foothold  to 
Batliemaijca;  and  yet  oil  ber  iraiiitunnutions  ore 
goremcd  by  Ilia  numbera  which  we  c.iU  'atomic 
wolchts.*    What  la  It  which  cau*Ra  cbcmlitry,  lO  pre- 


eBiinontly  ili«  analytic  acleiice  of  material  thinga,  to 
be  the  only  one  which  doc*  not  Invite  the  aid  of 
tnaihematlct?  It  ii  because  three  tuodamental  cott^ 
ception*  underlie  pliysics.  while  only  two  aerre  tlie 
neciU  of  the  chomlii.  it  a  irnn  to  much  nsed  Juat 
now  by  traa  tec  III!  I'll  inl  Keoin4)l«>ni  may  be  borrvwed, 
o«ie  would  say  llint  phytic*  Is  n  eelcnce  ot  Ihrce 
dlm«nalons,  while  cliemittr^  b  a  xlence  of  two  di- 
neniioaa.  In  the  llml,  DCnrly  ererr  inutcrormaliiin 
la  followed  by  lla  eqitatton  of  •nafio';  and  this  In- 
TolvM  the  concept*  apace,  maai,  lime:  nhili'.  In  the 
second,  an  ar>jliiary  chemical  eqaotion  glrce  lU 
the  clunges  of  matter  In  term*  of  apace  aiid  niH 
only;  ibat  la  to  aay,  to  unlta  of  atomic  weight  and 
aiomle  volume. 

Think  for  s  moment  what  phyaica  would  be  t»-ilay 
without  thoiio  grand  genefalliailon*.  Newton'a  tlieorr 
of  ifravllalioa.  Voun^'s  undnliitnry  tlmary  of  light, 
tho  dynamic  theory  of  Iiont,  iliu  kinetic  theory  of 
^u«a,  the  oonaervation  of  enur);y,  and  Olim'a  taw  la 
electricity.  Brery  one  ot  these,  except  titc  last,  li  a 
dynamic  hypolhtul),  and  inTolvci  velocity— that  b, 
time — naoiie  of  Ita  eueullai  part*.  In  eomparlaoa 
with  the  above,  all  orxllnary  chemical  work  inny  be 
lermeil  the  reglatratinn  of  successive  sialic  stale*  of 
matter.  The  analyst  pulls  to  pircc*,  the  syoibetle 
chcmiei  biiilila  up;  each  records  his  work  as  so  aiany 
atoms  ir^iif ferred  from  one  eooilliloM  to  luiotber,  and 
he  is  Btiified  to  exhibit  ibe  body  produceil  quietly 
rcstEns  In  the  bottom  of  a  boakor,  motlonleaa,  •katlc 
The  electrolytic  cell  tell*  as  the  Mnn  of  ehomiam 
for  ijieclfled  conditions  aa  electromotlre  force:  the 
splendid  wnrk  done  In  tbcrmo-ehemiatry  enables  nt 
to  ktiow  till  wliole  cncnty  InToltvd  when  A  unites 
with  B.  or  when  A  H  K(>c*  thrciuuli  any  (raiuforma- 
Ciou  iiowever  intricate,  but  it  iluea  not.  Inform  ui  ot 
the  dynamic  equation  wlilch  accompanies  them,  and 
which  should  BCcoutil  tor  tlie  Interval  between  tile 
BUtIc  stains. 

WheueverwelDoliouuMeofdieinUtJT.weftndlhal 
the  Unea  of  Ibe  great  theories  along  which  progress  to 
making  are  Ibov  ot  dynamic  bypothe^cs.  It  we  go 
to  our  hioloeical  beeihreti.  we  see  them  too  movtns 
with  the  current:  the  gculoiclu  studies  npliettvalt. 
denudation,  rate  ot  subsidence.  glMiiat  action,  and  all 
kind*  of  changes,  in  retrroaec  to  their  velocity:  the 
ptiy»iologUi  Is  aellrely  te|tlsterlnj(  lli'  time  elemenl 
in  vital  phenomena.  ihrou|;h  tlie  rate  of  nervona 
Iniumission,  the  nie  of  iniisciilar  con  tract  ion,  the 
duration  of  optical  and  aiidllofy  impressions,  etc.: 
even  tbo  socMoKlit  Is  bcKlnnini;  to  Ultil  al  tetodtiee, 
as,  Indeed,  wesfaould  exiiici  In  a  sindcnt  of  revolu- 
tion*: and  tn  cannot  Ignore  the  fact  that  till  the 
great  llTing  theortaa  of  Uie  present  contain  the  iHie 
element  as  an  cesnotlsl  part.  Tlie  spi-nker  could  but 
think  tbc  tva>«n  llut  chewitotry  b>>  I'voktd  iin  great 
dyuamloal  theory,  that  the  woni  'allinlty*  has  disap- 
peared from  our  boolc*,  luid  llut  we  pi  on  accumulsl- 
ing  facts  In  all  directions  but  one,  ancl  fall  to  draw 
any  lar/c  gRiioratiiallon  which  shall  Include  them 
all,  it  junt  becaut^  we  li»v«  moiie  *o  llllle  nao  ot  tlie 
fundamental  concept,  time.  To  ei|iect  to  draw  a 
theory  of  chemical  phenomena  from  the  study  of 
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«1cctr)cn1  ilecoin positions  au<l  of  t1ii>mi(vcti«mlcal 
Jnla,  or  from  uttrn  milliimi  o(  ihc  cusloniiiry  lUtic 
^emlol cquntloTia,  would  belike  hoping  Ui  ]rnni  Uie 
Uan  d  tCMTlMllvii  Vj  Intiorioiisly  wi-lshEiir;  every 
otiue  olijuci  oil  tiiv  oarth'ii  surface,  anil  ivcfivllng 
llie  foot-piiunilB  of  energy  gifen  out  when  it  (elL 
TIi«  uliiijilcii  qiianillailTo  muMure  of  gnvUy  U,  lu 
"fvcry  oil*  knoTt,  lo  dotvriulii'j  It  m  iIkt  arcvlcrallnii 
of  a  velocity:  when  we  Iciinw  the  rnhi^  of  g,  ira  itm 
foravftr  relicvetl,  lii  tlie  problem  of  tallliii:  li»<lie«. 
from  tbo  nceoMlty  nf  welghltiff  lieberogi^ncuu*  »1)jiM;ts 
nt  tlio  pnrtiri  »uifacc,  fur  lUcy  will  rII  oxj><Tloni.-e  tlio 
Mi&e  auci;1cratioii.  May  tiicr*  nol  In-  «itTii«lliliiK  llk« 
Uii'  Kraml  iSuiplificJilioB  W  be  dbcuvLTal  tor  cliQUii- 
Cnt  i-'Iiiiiigeji  nifn? 

1'lif  aiuily  i>(  till?  upend  of  reaction  liu  bill  jiut 
lietiiiii.  It  In  II  Hue  at  work  siirrouiiiliul  witli  Liiiumuil 
dtllicultles,  but  ll  cotilaliiH  ii  rich  niorv  ot  promlae. 
All  i>Uier  iniMtTii  for  meaiuritig  the  oRLTgieR ot  clieio* 
ism  tiC'Ciii  lo  liav-  bi?cn  cried  cxcnpt  till*:  ii  It  uol, 
tlivretore,  an  eticoiiTK^Inic  titct,  iliat  lo  tli«  clicnil*u 
of  ilie  uiiieleeulh  (fiiiiiury  IH  loft  tor  explnratluii  tli« 
grQAl  fruitful  fli-'li]  of  the  Iriie  dynamics  ot  ibe  aioui. 
Out  dbcoTOTf  of  a  ilmc  mtc  for  the  attraction*  due 
10  affinity? 


THE   MlSSIOy  OF  SC/K.VCE.i 

Afrcrt  thanhiiig  llie  section  tor  the  honor  con- 
f«rn.tl  upon  hfui  by  clvclinx  hlin  ilielr  clintrmaii,  (iid 
referring  to  llie  micmm  uf  tlie  nieoliui;  of  tlic  ltrlti»Ii 
awocioilon  nt  Btoiitreal,  I'rofciaor  Tlitintoii  iiii- 
noiinecd  0*  llie  *ubjeet  of  lil*  lulilreM,  'Tttu  miisloji 
of  »cleiicn.'  He  tprikv  ot  Ii!*  nildreix.  m  vlcc-|irf»lt|ciil 
nt  St.  I.oiilt  ill  I^T^.  ifii  ihe  pliiIot»i>bk'  iiielhuil  of 
the  ■d>aiici.*tiicnl  of  science,  in  nliicli  lie  liail  called 
alteiitioti  lo  Ihe  aeod  of  •pednllsti,  ninplj*  supplied 
with  Ibe  propc.i'  iiicitn*,  to  do  llio  work  of  obserring, 
cullM-tliii;.  anil  cooMloalliii!  (he  rvsiillti  of  oli<>ervii- 
tion.  As  nil  all-iiii[iort»iit  factor  iu  ihis  tliB  luoduni 
■r*I«tn  of  fcleiitlSe  liiresugaiimi,  lie  Iind  spoken  ot 
tlie  men  wlio  Iiava  glTaii.  aiid  wlioare  *illl  generously 
and  lilDprnll)  kivIiii.'.  tnaieriai  M*l*taiica  by  ltieiri|>l«ti- 
did  couiilliuiiiiiis  to  Ibe  icicutllic  dupartmeutaotour 
oolieft**  oixl  ot  our  teclinicni  schools. 

It  niny  utill  bo  iithcd.  What  Is  the  ubo,  anit  what  b 
the  objet'l,  of  *y»t«iuatl«tlly  ^tliarliig  knowleilK*. 
and  of  ciinsiruciiijg  a  SrMi,  an  elabomie  *y*icin,  liav- 
lus  the  pnimotlon  of  science  st  its  (ole  end  aiiil  aim? 
Whmt  I*  TiiK  uiiuios  or  MriKScxf  Tlie  great  fuet 
tliat  lunierlnl  profpirlty  li  ilt«  fruit  of  ideuci',  mid 
thai  oilier  i^reat  IriiUi,  tliat.  as  mankind  i*  jjjiven  op- 
portunity for  niedlLailon  and  for  culiure.  ibc  higber 
allrlbutrs  of  human  chancier  ore  given  d>;ve1apiii«nl, 
an  til*  b4wC  littlicatlonii  of  tli«  nntnra  of  clio  real  mla- 
aiou  ot  adence,  and  ot  tli«  oorrootiMM  ol  the  eonclu- 
atoTi  tliat  the  uw  and  tba  aim  of  icientlllc  inquiry 

'  AbitnM  4f  sa  «Jdrw  m  tTia  ■vcIIdd  nf  mcichtnloftl  •cli*n« 
of  Uiq  AifKHcHU  WKwUUan  far  itao  lUti'AnfTrueni  cf  sek-no*  t-i 
liilliHlolplil»,»«I>Ulkb7  t'lor.  U.  ll.TiluluTollaftllsiendiKU' 
late,  l]ob«]un,  K. J.,  Tfet-praddHil  •(  iIk  ■cetloB. 


AM  to  tie  loiighl  in  Ihc  n>t;ioa  Iwjonil  ami  aliov*  tli« 
Uinterlal  world  lo  which  Llioic  studio  are  oonSneil. 

ll  being  granted  tUnt  tlie  mission  of  science  1*  Um 
kmi'lloinilon  of  innn's  nondlllon,  it  bi^comi-s  of  lui{ior- 
liincc  III  cniiMldiT  the  way  in  which  our  liiiun Icdit*  la 
iucr(.>»e>I.  While  (he  sci^nllllc  iiiclli-)il  of  ailvancMv 
luenl  cf  science  is  evidently  that  which  will  yield  Ibe 
grcnIcRi  remrns.  It  is  not  tlie  (ivct  tlint  nc  an  Liidebleil 
to  Biich  |iliil(«oplilc  in<-lhiKl'  for  ilic  pi'oduciion  of  lli« 
modern  scluncoa.  Tbe  Inventor  uf  tnopowdcr  hv*xl 
before  I^Avoitler;  Uie  inarincr'i  comjia**  poiiiiril  rlie 
■oaninn  to  Iho  poto  before  mngnolimi  took  funu  at  a 
■clcnoo;  Iho  fteam-engin*  wiw  Invrninl  aiul  set  at 
work.  HiibAiaiitially  In  nil  e^^ontinl  dctalU  •»  we  linow 
It  to-day.  before  a  scicnoe  ot  tlieiRio-dynatnica  «'&• 
dreamed  of. 

Bill  all  this  ll  of  tho  put  Science  bo*  attained  a 
il«ve1opiuenl,  a  alature,  and  a  jioiver,  that  glra  b«T 
tbu  abilliy  Co  aaauine  her  place  In  the  peac  tebeme  of 
cIvili/atloD.  Ilerentter  the  will  direct  and  will  taad. 
The  blind,  Khemlng  way*  ot  the  older  Inventor  will 
Sive  place  to  tlie  exact  detenu inal Ion,  by  •ctnilliki 
tucthod«,  of  Uie  most  direct  and  mo»t  elBcteni  way 
of  reaching  a  defined  end, —  methods  now  dally 
pracllMMl  by  tlic  rngineer  in  diTslgiilng  hU  mo- 
chin  cry. 

It  rs  only  in  modem  ilmea,  and  alnce  the  old  »jilr1i 
of  cuntcmpi  for  an.  and  of  reverence  for  tbe  non* 
utltitarliin  elcine.nl  In  science,  has  becume  nearly  cx- 
t1n)culili«il,  ikiid  since  our  sy»lein*  of  Mucation  bare 
bcijMu  to  iurlude  the  Kudjof  physical  science,  Uiat 
no  tinve  bod  what  Is  properly  cntleil  a  illTlsloa  of 
'appliiHl  sclpnci'.'  Inihu  day*  of  clftkiitMl  luarnlnf, 
•iciencu  was  only  valued  as  |t  devclojiol  a  system  uf 
purely  InlellectuiU  gyaiiuutic*.  Archlmodoa  waa 
the  mist  perfect  proloiypc.  In  thow  ilny*,  of  i1m> 
modern  pliy*id*i  and  mechanician,  of  ilie  i«ientlAc 
man  and  engineer:  yet  lie,  and  all  his  contcmpot*- 
ries,  esteemed  bis  dlsiwvcry  of  the  relation  lielween 
tbo  volume*  of  ilio  cyllii<ler  and  llie  iiiln'rc  mum 
blglily  tlian  tlinl  ot  tbi>  metlii^d  i>f  ilnternitnlng  the 
apvcifie  p^vity  of  a  aulid.  or  tlic  t'Oiupr-slllon  ot  au 
alloy,  and  deemed  tbe  ijiiiidrature  of  the  paraliola  a 
l^ator  BCblenemeot  tlian  the  theory  of  tbo  lever 
uliicli  might  *  move  ili«  worlil.'  Hit  enunirmtiuD  of 
ihe  aaud*  ot  the  Hiaaliore  was  IooIuhI  ii|>on  aa  ■ 
nobler  accomplishment  than  Uiu  iiiveuLion  ot  the 
eatapalL,  or  of  tbe  puiup,  irblcb,  twenty-one  cenlii- 
tlM  afI«T  IiIe  di.ath,  ilIU  bean  bl*  name. 

No  •j-ftteiii  of  itpplled  *ci«ncc  could  csiti  among 
people  whi'bad  no  conception  of  the  true  mi  talon  of 
science:  and  It  was  nol  until  m&ny  centuries  had 
piuaed,liut  mankind  leoi-hed  such  a  poslllon.  In  their 
tloiTprogretalowardar^AlclvlDiaiiiiii,  tliat  Ic  became 
pustlble  to  effect  tliat  union  i<f  MHeuee  and  llie  iirU 
whkhl*  tbediitlngulihiu^-cbnriictemric  of  Ibe  age 
Id  which  wo  live. 

In  IllufatmtJon  of  ihe  gradual  evolution  and  fn>Wtb 
of  corrvcl  tlieory,  and  of  Ibia  alow  development  nf 
rational  viewa.  of  tbe  mcthads  of  acieniinc  deducllon, 
and  ot  the  invariably  lardy  progress  from  a  beginning 
distlnj[ul*lied  by  dvfactlve  knoivledee  and  Inaccunile 
logic,  III  itao  proBence  of  wIiai  are  inter  leca  to  be 
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plaliily  vUlble  facu.  luid  of  irUal  ulUiiMtcly  leciu 
obrloiu  |irliKlpl«.  oUrrvi-  ifac  rl>e  >iu]  progrCM  i>f 
our  lunlly  yat  ci>tni>lMf<<t  th««>rr  nf  (but  pe«(t*t  of 
liumtii  inventiDn*.  tli»  *t«*niH'itui'i<!. 

Studying  tliu  bisiury  uf  tbe  ilevolopment  of  Uili 
Ibvory,  It  cinniit  (all  to  li*«aine  MrHdngly  evldenl 
that,  llinMiibout,  i>x|i«riinpniiil  hiiowle(l|[«>nd  praetl- 
ul  coiutniciioii  linvo  bMU  Min»untly  In  iultin««  of 
ilic  ibMry ;  and  Ibat  tbu  ici«iic«!  of  ilie  cuiiviTnioii  of 
hMl-«ii«n(y  Itiio  tn«cliui<cal  pantr  Iim.  In  nil  ■■•g*s 
•jt  Uib  proKTCM,  come  In  timply  Ui  cunilrin  |{<<ii«ni) 
coiiduiioiis,  (•revioutly  rtacbcd  by  tied  net  ii>ii  from 
rx|iefi«iitfc  nii'l  obBt-nalioti,  lo  gire  t]i«  Kuoiufor 
W«11-aicrrliiliir(l  fiu-l*  am!  iilicnaiiiraii,  nrid  often 
—  not  litirtyt  |niuiij.ily  nt  i-xiiclly  —  li>  dnflnti  Uip 
liiid  -if  iinptxttemout,  anil  tbe  lliQii>iloii»  o(  Mcti 
•fivoiice. 

Til'-  tliniry  ilielf  lif^g  I17  Ibo  mmlnllon  at  llic 
faetK  ilittitriiihinl  by  tlif-  expvrlaaeiita  at  Rumfonl  anil 
Onry  at  ttic  lM-i:iiiiil>i:  of  tho  ffiilury,  IhiiHi  ai>- 
iiDuiicn)  ti)  Juiilir  uii<l  Tliomwa  mnby  y«*r«  Ul«r. 
luul  tile  Um  ilcvi-tupMl  by  Clniiiiiis,  Rankine,  aad 
'niMiucli,  at  Itie  tnlddlu  of  iLe  century.  Bui  Wall 
hail  i|lMuvt>r«d,  a  hntitlrpil  y<«r«  asis  Iho  facta  wbkh 
lut«  tiii«e  bef  II  foun'l  tu  tvt  tbniM  to  the  finicivncy  of 
ilK«nslii«.  SnicnlDU,  lu  Dintiy  icipocli  tli«  gr«at(st 
inrcliaulcal  •tDgtii'vr  '4  his  time,  uiaili'  practically 
iiviful  appllcalloii  «(  tlrn  kiiMWtuiIso  m  ooqultcd.  anil 
(UdMvtMMl  t<>  ftMun.'  iQitiiiiitUv  from  i]iMc  wbaI«*  ty 
U>arout{lilv  ptiil<i<»o|t)iii»l  nivilKHU.  Cliuke.  n  j^Dcr- 
ntloii  a(p>.  iihuntd  licm  tb«  kaies  lint  Jeiecteii  by 
Watt  -e:  .1  il'-fluil«  ll'iilt.  >incl«r  the  condltloti*  of 
(aiuillar  [mctive,  to  tli#  mlii  !■>  bi'  wciired  by  llie  ex- 
p«i»)i>ii  of  ilram:  utid  Cudcrlll.  iriihiu  a  few  y«iir^ 
ba*  fbowt).  by  bfuiiilliil  nii:llio<li  iif  treauobiil,  tliplr 
iti»gliitiiil»,  and  bow  iliiHii  wnstun  Mk«  plncr.  Him 
luiil  Lnlolitti',  ill  Fnncu.  bav->  limilaily  tbruvrii  llBbI 
upnu  Ibr  plii.-iiom«iia  of  '  cylinder  coud«iisaUna,'  luu) 
Da  Krpni  ill  villi-  bu  tuggi^iird  tbo  meiliod  of  rvnicdy. 
XH  it  Ih  "nty  iiow  tbat  wc  ure  bof[1nnins  lo  t>K  tlial 
tb«  |ililloiu|>hy  of  bvai^iisiiies  it  not  uliiit'Iy  a  ttieriiio- 
ilyniunlc  tJicory.  nitd  tbal  it  liivolvi-i  probl«in)  iu 
|ih]r»l«',  and  a  atudy  of  the  metbods  of  cmiductlon  and 
mnsfHruf  Iwat,  wlibout  dotnu  wnrk  from  [^Int  to 
point  in  tli«  I'lielni.-.  V!t  iiti>  ouly  now  Itaniiiit;  bow 
l(>  apjily  IIm;  kiiou'lvd^i;  u^iiivd  by  Isbcrwuod  Inpuly 

y«ara  1150,  'nd  by  Iliiii  and  by  Clarke  iiill  earlier,  in 
«olvin£  lie  jiroblpDi  of  inutiiniiiii  «tllcloncy  of  ibp 
■tMui-«U)tiiit'-  ^Ve  hat«  only  nou'  di»eoii'r«d  ihat 
Ui«  'i-'urve  of  elftciency.*  aa  Prof.  Tbunlun  haHvalliat 
It,  ii  not  tbe  carve  of  di«iu  preMun  for  'ullnbalk ' 
«Spcitiilon,  n>  It.iTiklDc  t'alti'd  It;  (or  'Uentro|ilc '  tx- 
pAluioa.  a»  <.'Uu*lu»  would  call  It;  bul  llist  ii  Ih  a 
ttint  of  T«ry  dl(I#n>ni  Ivrm  and  location,  and  tliat 
ll  >l  iwlaUc  will)  ever)  jiliTaiciil  i-onilitioii  affecting 
tbe  worklofi  of  Ilia  ox|iiuidiii^-  fluid  iu  Ibc  engine. 
We  bave  only  now  lenrneil  Iliul  nveiT  bpal-«ii(ln«  hna 
acettaiu  'ratio  of  «si>iui*ion  fur  max  <  muni  «4liriei>- 
ny.'  « lil<li  mnrks  tbe  limit  lo  t;aiii  In  economy  by  ei- 
paB*ioti ;  wblch  limit  i*  lixvd  for  eocb  engine  by  ilw 
natiin.'  of  tbe  «'X|iaiiiion.  and  tlui  inellioii  nnit  extent 
•if  waMen  of  beat.  All  the  fai'U  of  tblt  <mj>c  w«rv  np- 
pMviiUyMobrta(i»,atc««lly  d«ect«dand  weisbed  in 


th^ir  Inttienee  upon  tlie  ibMry  of  k<*l-«iiginn,  yean 
ago  01  [o-d*y.  Even  tbe  Uteal  pliMC  i>t  tlie  ruircnt 
dlxiualoii  of  Dl&dunclaa  o(  b«at-«ngln«*,  Uiat  rdat- 
incto  theirooBimcndiUelBduBcy,  would  aetau  to  have 
bcvii  asreaily  ford<T«1op«ieat  a  ^neraiiou  tfo,  wh«ii 
first  noted  by  Kankiiie,  ni  t»-day:  yci  what  (■  now 
known  at  a  simple  and  caiily  formaUtcd  tfaeory  baa 
tHti'n  nrveral  <bH*JHlra  In  ernwlDK  Inio  thupe,  notwllb- 
^undltie  tliat  all  lli<  n<vilM  tiK\b  Here  ktikiwn,  nr 
readily  dele  nnl  nil  tile,  ai  tbe  very  Ix^iiniii);  of  tlie 
I>eriiiJ  markinl  by  lL<  evulutliin.  Il  I*  only  wilblti  a 
year  or  two  ilut  ll  Uaa  bot-ooin  powlble  Iu  tay  tbal 
111*  ttioixy  of  the  atcam-eniclno,  a«  a  rue  la  applied 
lueclianin,  Im  becoote  ao  cuinpleu  ibat  tbe  engineer 
can  ufely  rc>i  tipiMi  ll  In  the  prepanilon  uf  hi*  de> 
dgna.  and  la  bin  calcuUtloiu  <rf  power,  ecoliOiBy,  and 
ounitneti-Iai  elBcieiiC}', 

Protawor  Tb union  liien  rvferrvd  to  tlie  knowleilge 
nuw  liclns  oDaelvd  %*  to  tlie  ilrengtii,  ntaOlclly,  and 
tfudurlug  capacity  of  tha  maieriain  uciO  In  itiottnic- 
tion.  dui  tbe  »hi«  firognu  of  •rientSllc  dcvctopnwnt 
in  inatten  relating  lo  eommon  ]>tacti<v  in  the  utefiil 
iirli  b  hardly  leu  reiuai4uibto  tlinn  Ibr  dllUoiiliy  wilb 
which  ■cl«nilflc  prinrljitet,  «vou  when  w*1t  lutab- 
llibivl  and  well  known  aiimni;  arloiiiilk'  auil  educated 
ineii,  Hsk  down  Into  ibe  mlnil*  of  tbe  DUi>*t«.  Pe^ 
lutp*  no  principle  In  the  wliole  rwige  of  phyilcal 
*cl«ne«  I*  boti«r  r«uib1lali>«l  and  nior*  K«iiecally 
recdgnlxed  than  tUit  wbich  aMcru  tbv  tuaiiniuiii 
elHdctjCy  of  fluid  in  heui-en^iui:*  to  Im  a  funrtioti 
i>ilU|>ly  of  the  tcmjiri-alniv*  of  n-cej>tlc>n  .ind  ri-jeo- 
lion  of  bent,  and  t"  bv  a)niriitt«ly  Indvpendcut  irf  the 
nature  of  tbe  Wurkins-Duid. 

Thl<  wai  abown  by  C'anioi  aixty  yeiati  ago,  and 
lia*  liecn  coiialdervd  ■>ue  of  Ilie  fnndaiuenial  prlnci- 
plK»  of  iberiao-dynaiulc*  from  lliat  tUne  to  Uil*. 
NevcttlieicM,  to  rarely  I*  It  coniiirebended  bjr  nK* 
clianks,  aiwl  «o  dll5eull  ii  it  (or  the  avenge  laind 
l»  aoeopt  tbU  trulb.  IhiT  Ibe  nio*i  niacnlDcent 
fallactv*  of  tlio  lime  arc  batvd  uixni  aasumpiioit* 
In  direct  coniruliriion  of  it  Tlie  tarioii*  new 
'motoiv'  recenUy  brought  bofurv  the  |)Ubllc  wllb 
tiM  claim  of  inuri'  than  poulblc  prrfcctiun  have 
takoti  hundred*  of  tboitHindt  of  dotlnn.  viibln 
iLu  i<aM  mo  or  ibreo  ytM»,  twtu  Ibe  povkew  of 
oeduluus  and  t^rcody  vtciiuia.  It  i*  n<it  (udlclent 
to  dc«lare  the  principle:  the  coiopatlKia  of  aMam 
with  clbrr.  aiid  uf  air  or  sa>  witli  carbon-dlsulpbide 
or  cblorofonn,  i»o»l  be  mado  directly,  anil  (lie  remit* 
jxeeented  In  exarl  fli:ur«>,  before  Ibe  uiiXortunate 
Inteator,  wboee  rapaciutiBoess  la  too  often  *ucb  a*  to 
C.1IUU  hlin  U-  give  ear  lo  Uie  awindlur  tatbcr  Ihaa 
1(1  tbo  well-lnfoniiDil  and  dl»lnl«r««ted  profeeikiaal 
10  wbom  lie  would  ordinarily  at  once  i(o  tor  advice, 
enii  be  Induced  to  willxlraw  (r<im  Utt  dangooae  bltt 
•odactive  •dicme.  It  I*  true  tbat  the  peinciplo  daw 
not  aa  eracily  n|iply  to  a  comparitou  ot  etitcaenciea  of 
ma«btDc,  niid  ibat  ifae  vomlerof  new  noiorR  uraallj 
•eite*  upon  cbii  poioi  •*  kimnias^-grotind;  but* 
careful  coiuimrlsoii  of  the  tercrai  fluid*,  bollt  a*  to 
cIDcleney  of  lluld  and  cfllclcncf  of  raacblne,  ifarougb- 
out  tbe  whole  range  of  t^niprralnre*  and  pretiurM 
found  |nc(Ic«ble  iu  a|>plicaUou,  »ucb  aa  lia*  reeentty 
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bMn  mftde  itiiil«r  Prof.  Thumoo'*  direction,  ihowa 
Iliac  tbe  filial  (Icduclion  i*  eubslantially  th«  umt  for 
kU  tlio  utuallf  atutliiible  roDditloiit  n(  pncdce,  and 
furtlier,  Uial,  of  all  tbe  ftTaiUlil«  lluEdi,  alenni  is 
foriiiuaiely  the  bMC. 

Tbat  tbe  KSiUta  of  (dentlfic  iiiv«tlg»tioR  nicy  be 
Ihv  more  readily  apppsdjited,  It  1*  ncccMBry  that  tfa» 
ttudy  of  phjvlcbl  Ml«ne»  tdiould  U-  mom  tliorougb 
In  oar  boIiooU.  Tbe  swreotyiwd  ar|:iiii)eiti  (or  tbe 
reieniioa  of  tli«  old  syuem  of  eJiicaiioii  to  the  «. 
ctuiiuii  of  tiK  ue«r,  iroa,  and  U  [n-dny,  tli?  nHorilon 
tliat  cba  old  tpMta  strengthened  the  jiilollocl  And 
broadened  tbe  views  o(  the  stiiJoiit,  while  the  new 
eubjecU  are  iiumlu  viful;  bui  ihc  wiolani  and  the 
cxiwdli^ncy  of  a  tnodlHcaiion  nf  olil  wayi,  hi  thli  re- 
tpnct,  !■  now  rapidly  lte«oniing  ac1nio«l«d)[ed,  and 
ibe  neir  ciIucatloD  miiy  hv  considered  as  fairly  and 
(affly  liitroducud.  Science  nill  nerer,  we  may  be 
*ure,  dixplace  entirely  tbe  older  department*  of 
oducalloii:  hut  lelonco  vltl  honcefortli  tako  n  place 
be»ide  them  a»  no  lea*  valiiKb1(<  for  menial  dlncl- 
pUae. 

With  science  recoytiiwd  as  n  ri'ipeciivble  companion 
of  the  dead  langoogcj,  wc  tliall  hitvc  bctiar  trained 
•tadente, — aludentu  who  will  b«  l>etteT  able  to  lead 
In  tlie  Indnttriea.  and  to  »ld  material  proaperity.  Ai 
It  ia  the  cliiiy  of  tpivL-riiin«iil  to  so  regiiJate  affain  that 
nacb  man  may  hnrc  tiic  povor  of  ImproTlnjc  hit  con- 
dition to  the  utrooal,  tui  will  li.  I>e  the  duly  of  ncleiicu 
to  pohil  onl  lo  goverumerit  how  it  tuny  direct  It* 
r«)^laIioiii  to  tbe  sreat«*t  advuiiia|,-e  of  iJio  Individ- 
nal.  Jdeii  of  (dance,  each  Inbl'nwri  department,  are 
Uie  untiiral  adi'is«i-»  of  the  legiilator.  Cititeaf  and 
legiilaton  are  boib  eiililled  to  claim  ttal*  aid  from 
tlioM  who  have  made  tlip  adenci-i  nt  the  Mtvoral  ana 
their  rpBcIa]  atndy,  and  from  thoie  wh»  tiave  devoied 
ihelr  lives  to  the  study  of  liie  scieiicoa  of  ^oTernmeat, 
of  aocial  economy,  and  ot  etbict. 

Of  all  llie  many  fleld.i  in  wiiicli  ibe  men  of  neioncfl 
of  our  day  arc  working,  ihai  whirli  moit  nearly  eon- 
cema  ii«>  and  thai  which  lit  nf  moat  easentlal  Iniiior- 
tance  to  the  |>«o|ile  of  otir  lime,  la  that  dei>arCnicnl 
of  applied  science  wbicb  is  most  closely  related  to 
the  iliduatrio*  ot  the  irorld,  —  mcchnnlo.  Th^  de- 
relopmeniof  now  Indunrlw  tvcoinrji  oa  much  a  pan 
o(  the  work  of  science  in  the  future  as  ik  ili«  iinprov-e- 
nt  of  tbuee  doit  eii«I!&j|;.  Tbe  neir  Industries 
bttat  evldentiy  ho  mainly  skiltcil  Industries,  anil  muxi 
k&ord  oBiployment  to  the  tnorii  lnt«llli;ent  and  more 
finely  endowed  of  iliose  lo  whom  our  modem  sysieou 
o(  education  are  oHerlng  tiieir  beat  |^.  Tbe  enor- 
nMU*  advaoeenionl  of  the  Inlelleclnal  side  of  life 
must  innTltably,  li  would  aocni,  rmuU  in  the  |iro- 
doctloii  ot  a  race  of  iiteii  jieeuliarly  ailapted  to  such 
«nvlro(iineul  at  soience  I*  raplilly  producin;.  Thus 
•OTOioptishing,  undec  tbe  guidance  of  aciODce,  *uch 
taslu  iw  Ue  before  blm  to  occomplith,  the  'com- 
ing man,'  wllh  bis  Er<«t«r  frontal  ileveiopment.  bis 
iDCTMsed  meata]  atul  nen-e  |tower.  bia  gronltig  en> 
dnnuoa  and  probably  len(;tiieniiij  life,  will  be  Ibe 
gieatoct  of  tlie  product)  ot  this  acieutitic  develop- 
racol,  uid  tlie  noblest  of  all  these  woudetful 
worica. 


THE    CRYSTALLISE    ROCKS    OF    THE 
NORTH-WBSTA 

UxTii,  very  recently.  It  has  been  the  practice  of 
geoloKlsia,  ftlnioat  without  exeepUon,  to  refer  every 
ijiystalline  rock  in  the  iionh-wo*t  eiiber  to  ifae 
HurODion  or  lo  Ibe  Lautentlan.  Hut  ivh««i,  oil  tnore 
careful  examination.  Ii  U  found  that  this  iiotnencla* 
turo  la  impiirfnci.,  we  are  thruwii  into  luuch  difll«ulty 
and  doubt.  In  order  that  some  of  tlie  difii<ruitie«  of 
the  allualion  may  be  made  clear,  Profntor  Wlncliell 
propoied  to  ri-view  eonciaoly  tbo  broad  stratiuiupbk 
dlstioctlons  iif  the  crystalline  rockt  tliai  haiv  lately 
been  studied  !u  Stichicaii,  Wisconsin. and  HhiiiesoUi. 

Ouiillini;  the  l^tiieniii  mrki.  nhlcli  la  the  form  ot 
dikes  cut  through  tba  abales  And  aaudslonet  of  the 
cupriforoua  formation,  and  are  iDlertfeiliied  wiiti 
thorn  in  the  turin  of  overtlowa,  we  may  concisely 
nrTari^-e  the  cryiialiiiki^  rocks,  disregarding  minor  dif- 
f«renc«*  and  collating  only  the  brood  sTrntlgrupfalc 
distinctions,  in  the  tollowlni;  manner.  In  desceadlng 
order:  1°.  Oranlte  and  |;iieLia  wllh  gabbro;  Its 
thlclciiBts  ia  unknown,  but  CL-rtoinly  tvaolies  leverat 
hundrol  feet.  2°.  Uica  schist:  maximum  Ihick- 
uesa,  live  thoiiwind  (oal.  .'1°.  Cnrbonaceoiia  and 
arenareouf^  blnck  i<laie«,  iiud  blade  mica  sclilsu; 
I1i!el<ueft>,  t«-eu1y-»ii  hundred  feec  -1°.  Ilydro-mlca 
and  magnesian  ichi^ts;  inaxlniiim  thickiieu,  forty- 
tour  hundred  and  llfty  f-wt.  h°.  (jiiarulle  and 
marble;  iioruial  IhickncH.  from  tour  hundred  to 
a  thousand  feel.  0°,  Granite  and  syenite  with  boni- 
bleudic  scbiiu;  ihtckiieu  unknown.  Iiul  very  irreal. 

These  six  sreai  groups  compoae,  su  far  aa  can  lie 
slated  now.  the  cr^-stalllne  rooka  of  tbe  north-veai. 
Tlieir  geographic  retntioiui  fi  the  non<rystaIIIiMi  rocka, 
if  nottlieirilrnilginphic.  liHveboen*OwellaM:eruined 
that  It  can  be  lUted  confidently  Ibnt  Iheyanp  oil 
older  than  the  cupriferous  terie*  of  Luke  Superior, 
lud  hence  do  not  cuntlai  of,  nor  includr.  nwu- 
morphosed  sedimcnta  ol  Silurian,  or  any  other  age. 
Tiftorm  'Silurian'  h«rr  !■  understood  to  cover  noth* 
injE  l>i!lnw  ilie  baae  of  the  Treniuti. 

Einmiaiiig  theae  gn>up9  mure  cloiely,  we  And: 
I".  We  bare,  t)eneath  the  red  tilted  ohalea  and  sand- 
itoTioi,  a  groat  granite  and  gabbri>  group.  The  gal>- 
bro  III  coriAlnly  eruptive,  but  the  luiociated  granite 
and  gneisa  are  probably  roetamorpbic.  Tfa«  gabbro 
doea  not  always  appear  wbere  tlic  gnuiltc  la  present ; 
but  In  other  places  thMO  rocka  aro  Intrlcalely  mingled, 
although  ihe  gabbro  can  be  considered  in  general  as 
the  undorlyiiije  formatlou.  2*.  Below  this  granite 
and  gabbni  group  U  a  series  of  strata  that  may  lie 
designated  by  tlir  genonil  term  '  mica  achlit  group.' 
Tills  liivltlon  is  jwiieii'niod  by  veins  and  mattes  of 
r«d  bivllte-itmnit^,  which  appear  to  be  Inlmsive  In 
toiuewhat  tbe  Mme  manner  as  the  red  granite  in  tbe 
gnbbro.  These  granite  veins  penetrate  only  tlirou^ 
tlio  overlying  gabbro  and  this  underlying  tnlva  schist. 

■  AlHlRirl  of  MI  a^drn*  M  Ihe  K«Uon  of  (volocr  anJ  nt. 
ncrsiiby  of  tli>  Jtutrtcui  ■ModMlun  (or  ths  •dnnoramii  ol 
HStimM  llillitStlpliliktfrt'l'^^  VrvU  N,  H.  tViscmsupf  iiiv 
Entnnny  of  MlansMts.  UInn(BtK>II>,  Umii.,  vt^r-prMidfol  ut 
ibcMMton. 
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Tbej  M«  a-anUng  or  companulret;  mn  throtigliam 
Uie  reii  of  Ui«crjr(talllDo  rnckt.  S^.  Tho  naxi  Inwcr 
gniiil  dlTltloD  mlcht  b«  »tyl«>l  tli«  '  black  niictt  »Ulo 
gmup.'  Tfab  grotiji  contains  miieli  earbun,  «4ii*iDg 
U  ro  tAk«  tli«  form  of  gmjihltic  achiiu.  In  which  ihe 
cuImui  tometimet  amounts  to  ovi^r  forty  per  e*nL 
llicw  (cbUu  Ara  (rcqaenclj  cgiiarlxtiiin  Mid  also  far- 
rufliioiM.  AM0ClAl«d  with  (he«e  Itlack  mica  UaWs, 
whlcb  o(Un  Kitpeu-abo  m  dvk  clnj-alnt^t.  iliv  Mtin- 
olf tic  *cU*ls ;  ibc  whole  being,  in  tome  plncef,  Inter- 
Mrailfloil  irltb  ()[or1t«.  4°.  Undornnach  thlt  U  n 
vvry  tbick  wriM  of  obiciira  IijUrfwuiIcMMKiu*  »tiil 
CT««ii)ab  Biagoeaivi  tdibta,  tu  wliich,  alont;  with 
CTa]r  iiuartslle  and  claf  iilalei,  oectir  tbl  nioit  im> 
portAUt  depoRlU  of  liematUlc  Iron-oro.  ThI*  dlvUion 
of  tli«  crrtEAlline  roclu  ha«  niiuieroiis  beary  beil*  ot 
dtofiie.  9°.  Below  tbi*  leriei  of  «ati  »cluits  is  the 
ETcal  •tiurultc  and  marble  group.  The  tnutole  llu 
■boTc  ihn  i]uarulto,  and  In  tli«  MenomiiMt  reBinn 
bM  1  niliiiiiiuni  ihickni-u  of  at  Icau  a  thotiaand  tr«i. 
Tbi*  i*  ■  moat  peral3l«nl  and  well. marked  boiifon. 
Id  nortbrni  Mlnnoola.  the  gr«al  ilaip-conKlomnraic 
of  0(ithk«  Mnneir  Lakfi,  villi  n  itikkiictf  ^xoecd- 
(ng  dx  tbuuncil  teei,  seem*  lo  n-'presMit  tbe  lower 
perUui  of  Ibe  itreat  (|uartT,Jte  of  iliU  group,  anil  to 
b*  lh»  ei)Ulval'nl  «I  Xhv  Iaviir>ln(e-CMigIoiDerat''of 
the  'typical  Huroiilaii'  In  Canada. 

Xuv,  tbe  difficultlea  of  t)i«  atttiaUuii  arise  nhtn  we 
cast  i>)iOut  to  Cnd  nanea  for  tbe*e  pnits.  ^Vhnt  nro 
Ui«  caitam  reprvsentatlTca  of  these  wosiem  group*, 
and  by  ttbat  dwi^atlon*  iball  tlicy  tie  known  ? 

We  meet,  al  the  ouImi,  iriib  tbe  quealioti,  la  tliere 
a  foniwtloD  iiich  ai  claimed  by  Emnioni,  —  the  Ta- 
coiilc?  On  till)  eooIdglMs  are^etdlvliled.  Raving 
^tm  the  tub^tict  very  car«ful  coiuldcralioii,  ProfeMor 
WtiKliell  wa»  ready  to  state  ht«  very  potitiTe  coDiic- 
Uo4i  that  Dr.  Knimons  wag  csiciiiially  rlglit,  nnil  thai 
lit*  Tni'onlc  Kionp  "111  hnvc  to  bn  rccognlMd  by 
g«okigi>la,  and  adopicil  In  th*  lll«ratun!  of  American 

BwloET- 

lu  (III-  Out  prvti- Illation  of  the  Taconic  aptem.  Dr. 
Enimixis  rxlcnileil  ll  geosr^blcnlly  loo  far  tul,  and 
uutoriunai^ty  cboM  a  iiania  for  11  wbicli  I*  approiiri- 
ale  only  to  n  part  ot  tbni  eaatwanl  c.tiviiiiun.  Dr. 
Eiuini>iis'*  claim,  Iiowct^i'.  In  nil  il*  i^taeiLlIiU  poloti, 
n>Binln4  Intact.  This  consists  in  tho  ciutenco  of  a 
lerles  ut  wdlni'-'ntary  deposit*,  Inr^ly  in«t3mor|ihEe, 
bebiw  tbe  I'oUidam  Mntlstiine,  and  separating  tli« 
Pou4am  frotn  llie  crystalline  rocks  known  a*  'pri- 
mary* tu  ao  orderly  chronolojtt*!  KcbAiiie.  It  I*  not 
n«M!t*aT7  lo  refer  to  [beconlroTprtlea  that  arose  from 
Ibe  oreatiou  «t  the  Imaginary  ijnebec  group,  nor  to 
cliamctcriie  in  deterved  terra*  ilie  alirmpi  to  bury 
ttie  Tamnlc  in  tbe  Quelx-c  collln. 

Tlicre  may  be  masniw  why  the  currant  literature 
of  Amtricao  geology  it  alinoti  tileiit  reipcctiu?  the 
Krtat  work  of  Emmons,  nud  why  the  Taconle  It  not 
IcBowi)  amoag  tbe  nco^mixl  geolagleal  formatlona. 
Bill  we  bar*  notblne  to  do  wlili  thea«  at  Uili  time. 
V«  hare  do>  only  to  *ay,  Uiat  It  teenu  ntetnatj  to 
tilnilc,  that  wbea  Dr.  EmmoDa  Liulsted  on  a  great 
grntip  of  ctinta  belonging  to  (be  age  of  the  lower 
Cooitiriaii.  lying  below-  ibe  Potadam  aand-rock  In 


Nev  Yortr,  be  bad  aoine  fotuidailon  more  snbMantial 
than  Itnaglnailon  or  n«r«  hjpotbtsls. 

If  wo  examine  ibc  ileacrlpiloni  flTcn  by  Dr.  Kn- 
motiB  of  liii  Taconic  lyMem,  we  ihali  And  that  he 
inakea  the  following  broad  atratlgraphlc  distloetloiit: 
1^.  Ula  btgli«*t  memb«r  la  what  be  dcalgnaU*  '  black 
date.'  which  be  doclaros.  In  tome  CMea  pltinfM  ap- 
parently beneath  the  '  ancient  fatim,'  and  oontabu  a 
couaidenble  amount  of  carbonoMoiu  matter.  2*. 
Under  tbe  block  slate  bis  next  granil  dlaUnetloit  wm 
the  so-called  Taconle  slate,  whkh  he  dMCrtbed  aa 
arBlllaceoa«,*illc«oiw,aiid'l«lGoaa;'  lltlckDeH  about 
two  ihouaand  feel.  3°.  Below  tbe  grau  msM  of  eoft 
MblM*,  ho  d«icrtbed  ■  maa*  of  Are  hundred  toet  of 
llmeaione,  dedgnaied  '  Stoekbrldge  llmeai«n«,*  wblcb 
gmdoAtM  downward  Inio  'talcow'  or  RiaKitBtlaii 
Mniblonea  and  alalot;  the  wbola  baring  a  tblckneai 
of  about  seieulwn  hundred  feeL  4*.  Under  Uil* 
Umeslone  \»  bis  '  granular  qiiaru '  rock,  moK  of  leas 
lnt«nttiiUflcd  with  slates,  and  becotnlng.  lu  some 
places,  an  linineniie  coufilomerate  with  a  'cblorilic 
paste.'  6^.  Tbe  'ancient  j^neiss.' on  which  the  Ta> 
conic  systmn  was  aald  to  lie  tinconforaiably. 

N'ow,  It  rsquira*  but  a  glanceioperceiiehow clearly 
till*  onlerMlucldeawlth  that  whldi  baa  been  inde- 
pendently and  laboriutitly  worked  out  In  Uie  norih- 
weaL  We  bare  In  both  Instances  n  'black  ilaic,'  and 
bslow  Ibis  In  both  case*  la  an  Immentc  scries  ot  Mft 
hvdro-inica  and  maffneslan  scliisls.  Tbeae,  again,  are 
followed  by  crystalline  llmealooe,  ot  marbte.  which 
cbangM  downwanlf  to  slate,  and  a  hard  sand-rock. 
Boloir  ihl*  ia  tlie  great  bed  of  quariifte;  which  is,  al 
tlie  baae,  coarsely  couglomeritic  nitli  masaes  ot  rock 
from  tbe  great  underlying  series  of  gneiss. 

We  ari)  now,  liowever.  confronted  with  anoUxr  dlf- 
Aculiy.  The  goologlste  of  Michigan  and  WIsoobiId 
tiavc  set  aside  Dr.  Einniona'a  ldeniS8catian  of  Um 
Menominee  rocks  w|tb  the  Taeonlc,  in  IS48,  and  ham 
called  ifacm  nurunlaii.  It  becomes  necewarj',  Ibere- 
fore,  to  ascertain  of  what  ibe  Huroailan  syitem  oon- 
•l*i«. 

Tbe  IS,0()0  feet  of  Uie  Bunmlaa  syMem  on  th* 
shores  of  Lake  Buroo  inclnde  WO  ff«i  of  llmcsiooe. 
V,OD0  feel  of  ' eblorllie and  cpldotk  slal«>.'  aiul  IG.IOO 
feet  of  quartilie  and  coDj^marata.  Perhaps  S.OOO 
feet  of  tills  Iblckiieas  may  be  considered  intmrial. 
TbN  will  leave  IS.DOO  feet,  at  l«a*t,  for  Ibo  ^gngate 
thickness  of  quartsfle  and  coiiglomwat*,  being 
nearly  ilnubic  that  obsorrsd  In  the  same  horlMn  In 
norilieni  Minnesota.  It  h  plain  to  sue,  that,  If  there 
be  auy  parallelinn  between  theae  beds  and  the  larloa* 
groiipa  made  out  in  llie  nortb-west,  the  wholi-  of 
thnte  strata  mun  be  made  the  eijutralvnt  of  group  S, 
or  tbe  i|iiartzjtn  and  nurhlr  eroup. 

There  It.  iberetore,  a  conlUci  between  tbe  Taeonlc 
awl  tlie  HiirMilaii.  lM>lh  In  respect  to  the  hodxon 
which  Ibry  are  Intcndod  to  corrr,  and  In  the  hotl* 
text  of  rocks  which  they  act  nail  y  ri>ni]>aai.  Tbe  llu> 
roitlan,  however,  In  Its  original  and  typical  desoip- 
tloD,  can  be  paralictlied  with  only  tbe  T«r;  lowcn  cf 
the  strata  that  were  included  in  ll>o  typical  and  iirlgt* 
iial  Taconic;  while  thi'  Taconle  sitvtches  iipnarl  at 
Irott  at  tor  as  to  include  the  tonrtb  and  ilUrd  grand 
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croups  tntAo  out  III  the  iiortli-iT«at :  thai  Is  to  My, 
the  hyil co-Ill i CO  aiul  ni^igaeMiiii  *clil»u,  and  tlie  cuv 
boDBceuuii  mill  areiiaceaoi  bliick  »I>(o«. 

TbU  tcaro*  tiro  ii«rl«*  at  rock*  luitouclied  by  Ibt 
tevpovt  filhcr  the  Huroiilnii  or  Ui« Tacouic,  •> tb«M 
(ffUDi't  vvrv  at  Br>t  ildineil ;  naaidy.  tlio  mien* 
»dilM  sn>ii|>,  and  tlic  gtnulli-  acil  giK^lm  with  s-ibhra 
gnwp.  In  tbc  urm  '  UoitUlhiui,'  ]iro|io*i>>l  (or  tliue 
tfroajif  by  Dr.  limit.  Ibn  iwu  itiu  iiiilttfj;  iiul  ttiv  tau- 
sunt  >tlttlii<;tiimt  wbkli  Ibey  aemi  lu  uiainlBln  t* 
iiul  rvi^ugDiwil.  Tbo  grnnite  nini  giLbbro  groiiji  Iia> 
alfinliliw  wltb  tho  uv<trljiiig  cuiirifoi'uui  nick*.  nii<I 
jmrliBlM,  M  Irvliic  baa  ■iikirhi^iI.  Bhoiilil  bu  coiibU- 
tmi  tb«  l>n^«  ot  Ilmt  «rrk»:  nlivjUM  tbe  iDk»-*cJii<il 
j^roup  liu.  wllluiut  i;xoc|)Uoa.  beca  wulpicil  to  tbo 
HUau  ijaloiu  anil  afs  u  ibf  iiiidiTlyliis  )tri>u[i'.  Tbo 
Km)ll«  >Dtl  sabbro  ip^up  Iia*  likutrife  been  ileiipiiatoil 
dUlGmitly.  Tbe  c^bbM  bna  lie«ii  «lkd  LauicDliau. 
Laliradoiian.  mul  Xorian:  and  the  ^jranlteuid  gaelu 
bare  reci^lrcil,  uiideroiicof  tliclrnKidlflwIcondllloiio, 
the  ^pncinl  d«>tiKnittIim  ArviHilmi.  I'rofvMuT  Win- 
cbvU  tboiiubl  liu  bail  aliv^ily  abuwn  ttinl  the  ArTo- 
rIou  rocka  ore  iiiI«rBtmlili«d  wltli  tin  cu|>r)(i!ioui, 
lUid  ati!  luotUfiod  twdlmeula  of  ttial  ivrlo.  ln»[«iul 
of  bdtig  iicnr  tbe  baliom  of  thit  '  DuiniiUn '  in  ihii 
luinb-wui,  tboy  omlk  nil  the  u^'UIM  ibui  linvi)  bi-i-ii 
aMtisiMul  I»  tbo  Huroiilun  by  Jrvliig,  nud  cunsUlute  a 
liart  of  tb«  crtAt  *«ri«»  of  yuutiinir  giieim.'*,  wliicb 
b;  Brooks  hut  been  narki'il  ni  tbc 'ynmiiwac  llu- 
Tuabui.' 

It  I*  v\UUml,  iliat  at  t'f<!*^i>i  it  h  an  iinjiL'Hiibk  mi- 
dpitaXiiii;,  1»  OMigri  tlic  i;roiiiM  ut  tbc  rryitAlltni:  rocka 
of  ttwuortb-wut  toaayofibe  tvmnualliat  bavaliMn 
iHiea*d  fnriliar  vut,  wf ihuui  violating  toinebody'*  sys> 
t«in  of  nuKii-iiulaturv.  Knpvdiu);  tb«  burixoii  knou  n 
01  * Laiiiuntiuii,*  ibcre  U  au  appruncb  to  unnalmlly 
auil  Bgre«inunl.  Tlib.  bowover,  conaiftM  nion<  lu  ii 
tiicll  cuiuunt  lo  aiTic  rbc  toncsi  kiiuwii  rocks  Lau- 
rviitinn,  tbaii  In  luiy  iiKr«?iiii'ni  auioDg  );c<ulog[ita  a* 
to  ib«  uuiiiTL'  and  coni)>uiiliion  of  tbe  Mtulu.  Tlia 
Ta^'Dk-  of  Kuiniuiis  lias  buon  gi^iicralty  Isiiurod.  Tlit^ 
oriBii'iil  tlitroliliut  )>•>:'  ffrow-ii  tnnii  ttiailinii.>nHlou>uf 
a  Mifie  f;ron|t  [tli<-  >|UJi(xlt«  ami  lUurbk-  groupl.  so 
aa  to  Include  all  Ihn  rrTatnlllne  roL-ki  lying  aUivv  ibal 
group,  tprvodiii);  (turn  the  Laurentlnii  m  tlie  mi. 
chaa£i-d  uUimctiit  ol  ibu  nppsr  Cambrlnn.  TliiK 
baa  In  ih>iii«  c4>u*  became  so  obTlously  imiug.  and 
haa  llicliid«d  ^rvupt  o(  rockaau  plvuly  extrnlluro- 
nian,  that  u  iloubl«i  and  triple  Domenclniurv  bw  tivfii 
applied  to  a  part  of  tbe«e  upper  rork*.  'I'li«te  n«v 
uamM,  wllb  tlic  exception  of  tli«  tiiuii«  Uuiitalboii. 
•eeiu  tubu  <4  value  uuiy  lui^elonal  deiiitnallun*:  Ibc 
(trals  wliicb  tliey  n>piv>«iit  bviii)j  igiieoiia  or  niota- 
morpbic,  aiiU  bonce  liable  to  be  wautbiK  In  «oiiie 
idacua,  and  to  be  iiun-ct7*tallln»  In  iilben.  Tbi-y  (iir- 
lliercuiuiillcale  ibc  uratLgrapliic  nuintriiclalurv,  >tnrc 
they  arc  pn>bab1y  only  tbe  locally  inoilUlcd  loner 
iwria  of  the  Xev-York  lyateni. 

In  oondiulnu.  tlie  eblvf  poliiia  bniu^bl  out  in  thll 
dlwuuhio  ma)  Ihi  r^'taiHil  niiir«  coiioiaely: 

1.  Tbe  CQStiillltiL-  i\H.-k*  of  ibe  iiotth>woat  am  com- 
prUed  und«r  lU  weU-uiaTk«d.  cimpn'liciuive  uronpt. 

S.  TlM  Tucuulc  vt  ^lumuiia,  au  iianied  lu  IM3,  ami 


more  coirrcctly  deliued  in  ISM,  Included  tbt««  ot  itio*« 
group*. 

3.  Tbo  Huronian  of  Cftitaila  t*  tbe  e(|u]raleDt  rnf 
Uie  lowcfei  of  Die  Tiiconic  s^oup*.  and  tbe  perfect  par- 
allel of  only  tliu  loireil  ot  tlie  group*  lu  tbo  nortb-wc*! 
tliat  bave  been  deilgnau^il  Huronian. 

4.  The  iippnruKut  iif  tlt«  crouiia  In  tbi>  nortb<woM 
Is  local  in  Its  existence  anil  cicepiionnl  In  lis  cboror- 
tera.  and  bos  receircd.  tlieri-li>ii',  a  rarieiy  of  iihiiipsl, 

Ii.  Thnrc  are,  tbercforo,  coiifiuhin  and  conDlcl  of 
aniliorlty  lu  Uin  ap|>!lcatlon  of  Dsinvs  to  Uie  crystol- 
1iti«  rockt  o(  ib«  uonb-iresL 


CATAOKMiSlS :  OH.  CREATION  av RET- 
llOGHADE  UETAaiOHPnOHIS  OF  E.\- 
ffi  (.■>■-' 

Tdk  K^u^ral  propo'llloii.  tliat  lite  li*i  jm-ccilvd 
oriKaidiuitiun  In  llie  »rdcr  of  time,  may  be  n>ganlpil  oa 
eitablUbed.  It  follows  itcoM>-irily  from  tbe  (act,  tbat 
tht;  ilnipl"  (oTRi>  bare,  with  (cir  asci«|i(iotis.  prv- 
cedi-d  tlic  conifilcx  In  tbe  older  of  a|>tiranii4c«  t-ii  t1>e 
eanb,  Tlic  tii»tiit7i' of  tbe  luwMt  anil  liinplcat  iinl- 
mals  will  never  be  knuwii,  onuccuuut  ol  tbeirperisb- 
ability:  but  It  i*  a  safe  liitorunec  from  wbsc  Is  known, 
that  llio  oiulloil  tonn*  of  llfr  unti!  llui  rliilufiodB, 
whose arganlutt Ion  H  uoC  cv'eu  cellular,  and  includM 
no  organs  vbatCYcr.  Yet  Ui«e  crvalur*'*  »tit  allva: 
and  authors  fjui I li.ir  w Sib  ibem  Agnv  iliat  tbuydt»- 
pUy,  aiQonii  Ibulr  vital  qiialltk*,  evlduticus  of  tone 
degnw  of  leiisibility. 

After  recidliii^  tbe  propodUun  Uld  itoim  yi-nrs  iis>> 
by  Lamarck,  regarding  the  eScci  oa  tliuciurr  of  tlifr 
iiM  and  disusf  ut  nqtans,  tbc  speaker  uplaJucd  kln^ 
iog«iiesia  as  ibe  pruilucilon  of  niiimol  siructtin-*  by 
aiiiiDsl  tnovcnienis:  and  orclimtbeilcUiD  as  Ibn  doo- 
Irluc  Ibat  tennlbltity  or  consciDUiDCM  Iioa  eicr  been 
one  of  tiK  primary  (actor*  lu  ili«  cvoIuiIod  of  aniuia) 
farms.  Tbc  inlluence  ot  tnoiion  on  dcretofuncnl  li 
InvolTed  InS|icticers  lbeor>'  of  ilie  orisin  of  reno- 
brao  by  strains:  .-uid  tbe  ajH-aker  mnlntalnsil  iliat  tfa« 
various  ocfucIos  niontloned  by  Lamarck  as  producing 
chiuii^e  ore  simply  stimuli  to  motion. 

In  tbe  pretutit  addreo)  be  proposed  to  puroue  the 
■jiitistiou  ol  tbc  relMlon  of  sensibility  to  cvoliition, 
and  to  consider  aouc  o(  Iht-  cnnscquencM  wliicb  It 
involves;  ibou^  In  the  prexeni  early  ttagc  oi  tbo 
subject  be  could  only  point  out  the  loskal  coi»elu> 
■Ions  ileriTAble  frutii  (nets  well  ntablislMtl,  nlli«r 
than  any  oxperiincntal  dbcorcric*  not  ainady  known. 
Those  who  object  lo  the  Iniroductloii  of  metaphysics 
into  biulo^  luUHt  consider  that  they  cannot  lofilcally 
exclude  the  lubjecU  As  In  one  sense  a  fnucilon  of 
nervous  ll*su«,  ntlnd  is  one  of  tbc  fonctlons  <it  tbo 
ludy.  lu  phenomena  ate  evnry  wlit>ni  prestnC  In  the 
anlitinl  kit))^1oln.  It  i*  nnly  wont  of  fainillarlly  witfa 
the  subject  which  can  indiioe  ii  biologist  lo  vxcluile 
tbe  science  of  mind  from  the  Held. 

I  .tbAUusofaaDiUrMtilb]tvcT«itb«A>r*ttie»cUvn«f  liiol^iiy 
uf  tbo  Aianrleui  sAaoclsUciu  for  iIk  ■Jiwi«t<mriil  ut  wlrnc*,  «t 
t'hllsHcIpliU,  Kopt.  1,  tr)  fr«t,  K.  1),  l.*'>PX,  of  Ifiiladilpbta, 
vIce-iiNalilenl  ul  UkmcUud. 
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Tlic  lijrputliMla  UiaI  conicloituim  liit  iilajcil  b 
Icaillntt  luri  In  evoluti«[i  wouM  SMin  to  lie  nF):ailT«1 
by  111*  urll-ktMWTi  fMti  nt  rvSvi  oclion.  niilornntUm. 
etc..  wiwr«  mU  m«  ndm  uncoiiirlniiiily  imrtomici), 
iuid  oUfti  pcrfonu«il  hi  itirtd  o[j)ingii|u[i  lo  prawtii 
•tinnli.  Uut  w)ill«  [t  U  Kvll  uiideratoi-xl  llial  IhMe 
|ih*Bofn«iia  arw  functiunit  of  i>rsnniwcl  iininure.  It 
b  btlkv«il  llMt  Ibe  liablu  tchlch  ihc^  rrprMonl  Wen 
(BMifanilvd  Uinxijcli  t\w  ImnifdUi*  a^ntey  of  con- 
■clouRiMt.  Il  it  ti61  b«li«veil  tlial  a  il«iltncil  Mt 
ean  have  lw«ii  perfonncd  for  tlic  HrM  lima  tilDmiit 
<on*cloutnB9.  <bii  ili«  pan  >»f  ili*  atiimni,  o*  Oic  wnni 
«rhi«li  lilt  ■«  ii'as  iltsisni>i1  lo  irlievp  i>TMipp1y,  Wc 
know,  Ihal,  'o  VMn  a*  n  iiiuvmiipiiI  of  boly  or  niinil 
liubrcii  aoi|iiirrd  by  re|i(-tktIoii,  ennK-lDiunpH  t>oc<l 
CO  loiigi!r  nccnniiMuiy  ilic  «i:t-  'I'iiii  art  lit  >flitl  to  b« 
kaUoutlc  u'lirii  t>i<rt'>riiiod  nliliout  «M>rii<ni.  pltli«r 
MRaetcKltly  or  iinLfiixciutiily;  and  In  ihnK  (iiiictii>iis 
now  rvinuved  rnmi  Itie  Inlliiciicc  ot  the  aiteoOKlmii 
mtixl,  f  iirli  ar.ti  are  calkil  niflcx,  Tli^  -/rigiti  ot  Ibo 
acU  ii.  lioWDT«r,  hf  lseT«d  In  lute  bcvn  in  TO&>ciou»- 
HOW,  iioi  unly  for  thi?  reuoiis  aboto  lUtod,  lint  lUfo 
(ram  fnoto  of  aiill  nktcr  appllcalloD,  The  byfo4)ml« 
ut  aicliui-ithcildini.  ihon,  maiiiUiiit  Iliiu  conMloiu- 
bPM  M  u'cll  kt  lift'  preceded  OTgaoiun,  Mid  bu  been 
die  priiHum  mobile  in  tbc  civ»Uon  of  orgnnk  time- 
lHr«^  It  irill  br  |»uillil«  lo  »|iow  tint  Ili«  iriw  doAnl- 
tim  of  life  l.»,  •■nfr-jif  dSrtcUd  6jr  imMrtifily,  or  tiff  a 
MtektMliim  leblck  ioM  orlgliuiled  wiler  ll\t  dirrfllnii  ^ 
>tti»ihU!tg.  If  Uiii  bf  trao,  ili*  iw»  «tnii>tiiriiu.  tbal 
life  bill  prnvili-ij  nrpmbm,  fn\t\  lliat  «>nMlouKieai 
tiA*  jirfccil^l  (>[(;niiiMii.  ojt  c«-«{un1  i-xprctsloBC 

Rricarditij,  for  Ibe  time  being,  (be  pbcDoniena  of 
tifc  M  energ;  primiilTcly  (lrt«TtBliM<d  bj  cotiKlouh 
ncM.  ire  may  look  mure  (ti>*(!l]r  Into  llie  clumcieriBlic* 
of  ibl(  remultiUc  aiirlbuie.  That  conadoimeM, 
aiid  tlifrtfon!  iiiin<i,  it  a  properly  ivf  matter.  It  a 
nere^tary  Iniili.  whli'h  lo  fomr  nilndi  Mvint  illtllcnU 
o*  netrptana:  fli-arly  It  t*  dot  one  «I  llio  known 
MhCiiliMi  iiioTfiniiic  (Drrva,  Ubjeirts  wliich  are  hot, 
Ot  luinlnoiu,  or  »(Mion>iii,  are  not  on  tliat  »ccoanl 
conM^IniM:  «>  tbal  comclonnHeM  l"  not  ■  noccwury 
conitiilon  r'f  pnrtTiy.  On  ili«  other  liaixl,  in  onler  lo 
be  cMiiwIiHit,  iKxliei  RiDni  puiscM  a  iiuiable  teiui>er- 
aiiire,  aivj  iiiiui  hf  MiltnMy  nourltlirrl;  »o  that  cncr> 
g7  l>  a  tii-L'i->iury  cnixlldcii  i.il  rnnscinnuMMti-  Par 
Ihl*  n'MOD  fomii  tliiuher*  crroticoutty  rvfcard  con- 
wloiitnew  as  a  fortu  ur  ipt'criea  of  eneri^.  Wp  all 
nnderttond  the  abiurdlly  at  mich  exfinntiuiin  i»  Ibn 
equlvnlcni'y  of  force  luiil  maiter,  or  Ibe  ronvettinti  ot 
nutter  ini.i  force,  Tbey  are  no*,  liowerer.  more 
alMiml  than  Ihe  eorTe«paindiiig  pnifKwiUoa  more  ftv- 
quenily  lieurd,  ilint  enntck)asn«»  CMt  be  converted 
Into  ravTzj,  ao'l  tier  tmut. 

TIte  mer;;efi<'  ^iile  of  coniclniiinMa,  however,  may 
be  feiMlily  jM'iveiveti.  A<?|t  petformed  in  ivmimtIuub- 
nea*  Involve  a  $rralrrrxpe(i<l[|iira  ot  enorjcy  than  the 
■nine  nd*  iiaconMlously  perfonneil:  the  lalior  lidi- 
tcctly  ai  llie  eooseiuusnCM  invotTed.  The  •lyiiamic  ' 
cliaracter  of  eootc1oiuti«*<  I*  aUn  atiowu  In  lis  rxelu- 
tlveucM:  two  oppoalte  einolloiiR  cniinnt  occupy  tlie 
mind  at  ihr  »ame  moment  of  tim«.  Kill  Uiem  Is  no 
tai't  ultli  vbicli  «e  are  more  familiar  Uuut  thai 


coacdouaneu  in  aome  my  ikieinnine*  Ibe  direction 
ot  Ih«  enersjr  wlilch  It  choncti'rins.  Tbe  iilmull 
If  lilcb  aScct  tlw  inOTenieiii*  of  anlmah  at  l)r«i.  only 
produce  tlietr  Raulte  ^y  tnn<imi«Bloii  throiteli  itie 
liiterDieHialionof  eoo*«i'>iiane«.  Witboul  con^ciiMii- 
ueu.  iilticaiioti.  bnlilti.  and  ilerigned  movi'iDentt 
would  If  lniiH>c*ll»l>i.  ^  fnrai  ire  know,  ilic  lii'Ilnci 
of  bunser,  which  Ih  at  tbe  foiimlaiton  of  aiiininl  bpln|, 
b  a  »uie  ot  c»ii*elou*ness  In  nil  anicnolt. 

On  Ibe  •iibrr  liand.  aa  cm n'louinwt  h  an  attribute 
of  niiltcr.  It  !■  of  coiiiir  •ntijecl  to  Ibe  law*  of  n<>ce*> 
•lly  tn  v'hlrli  mallei  ntid  rnvigty  ronfonB.  1(  cannM 
raiisi'  twii  Solid  liirdiet  to  »i-ciipy  tlie  same  spaee  at 
ibe*an>e  linK-,  make  teii  fooi-ponnda  of  energy  oa( 
ot  Ave  f«ot-(inniiiI>  of  «nerfy,  ixir  abolldi  ilnau  meee 
tlian  II  c«n  amilhltaii'  *pace. 

Wbat  it.  tli«n.  tbi-  Immnlinte  arlion  of  ci>n«Floua' 
ne**  In  directing  cKergy  Inio  one  efaunnel  nuhei  ilian 
another?  Why.  fmin  a  piirvly  mochniilcnl  point  of 
view,  it  tbe  aiblutior  niutrle  of  the  rijcbi  ttile  of  ibo 
hotve'i  tail  conlrocleil  tn  braah  amy  Ibe  alltiittitg  dy 
froin  tile  right  Bide  of  the  Iwine'i  boilj,  nillier  tlun 
tiff  >i-ft  adductor  mairle  ?  Tl>e  QrsI  rratic  llioui^t 
la.  ihol  cotii'claii*iie«>  •iipplli-f  anoihor  energy  whirli 
tiifn*  Mide  ifae  eoaree  ot  ilif  eiierey  rcjtilrtd  to  pro- 
dace  the  aiiDculac  coiitmcUon;  but  coittdoiiRieaf. 
pvrt,  ta  not  lifetf  a  foreo  (scncrgyl.  Bow,  then, 
ran  it  exerclaa  enericy  ? 

Tlve  key  lo  iniuiy  irelxhiy  anil  inytterloiit  phenom- 
ena tbei  in  the  explaiuitiun  of  the  M>-caJlal  volntitory 
mwrejnanU  of  animal*.  "Hie  pxplanation  enti  only  be 
found  In  a  simple  acce|>la>iee  of  tlie  foci,  that  rixryy 
MU  be  cntetnua.  If  true,  this  Is  an  iilliniaie  faet, 
ticltlier  more  nor  tera  illfUeult  to  compiebvoil  Ibsn  llie 
nature  of  eiiency  or  matter  in  titeir  ultlinHte  annlpet. 
But  huir  i*  tiicli  on  hy])otli«»l9  10  be  rveoticlled  with 
the  tads  ol  naliire.  where  cunKiousnea*  play*  a  pari 
ao  Inlinltntlnidllf  unall?  T)ii>  --xpUnation  Ilea  clMC 
at  hand,  mid  biu  already  tiorii  referred  to.  ITn'r^y 
frtvofne  cmtomittie  i»  no  lousier  fon*ciau*,  or  U  ationt 
In  become  unounicious.  Wliai  the  mole>eii]ar  oowll- 
llon*  of  cOMCloaanew  are.  is  one  ot  the  problema  of 
the  hiliin!.  One  Ibtsg  is  certain :  tbc  orsanltotlon  of 
Ibe  mochaniem  ot  hablU  I*  Its  noeroy.  It  it  rlrttr 
iJiiti  ill  dnimaf*,  eite/jiy,  on  fJie  tuu  ttf  eonscfoukuM*, 
nuifnyoni  a  rttragrade  nietitwofpAoeb,  aa  it  doea  later 
in  tli«  liUlory  of  orfanlted  beings  on  tbelr  death. 
Tbli  liM  of  cotisolouMOM  i«  fir*i  iiKceeded  by  tbe 
n>.cBllcd  involuntary  aud  automatic  functlont  of 
•olinals.  Aeeoiding  l*>  tlie  lair  ot  caUgeitesii.  the 
vefp-uiive  nnd  oOier  vital  fuiiettons  of  anliuals  ami 
plants  are  a  latvr  |iT<><liirl  of  tbe  retrotcradn  inataiiior^ 
plioH*  of  energy.  Wl;li  death,  energy  falit  to  iho 
level  i>f  the  polar  tciuifioi  of  etieiniim,  aiKl  tlie  reg- 
ular and  •ynimeitloil  morcmcnis  of  molecule*  In  the 
crystaUiutlon  of  i(«  laorganlc  pimluota. 

It  ha>  heen  already  Bdraneed.  ibai  tbe  plienomena 
ol  ariwib-lorce,  which  arr  eipeclally  ctnracl eristic 
of  tiviiis  thing*,  orliclnatH)  In  (he  dlrreti'ti  i^ven  to 
nutrition  by  con>«lMiMieM  anil  tiy  tbe  automatic 
moTementa  deriTed  fnMii  11,  Tliere  remain,  boir- 
erer,  some  oilier  plieuomena  which  do  not  yield  » 
r«UKllly  to  tfaU  aaalyils.     TlieM  are,  lirsl,  the  confer- 
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rimi  b7  ttn[inalt  of  i1«b<1  into  Uviiii;  iimiotiluni ; 
Moaod.  the  coQT«nlou  of  inunpiiik-  lutitiance*  luto 
protoplaam  b]rp]uita;nDd,  tliird,  Ibe  lunuutitctiirH  of 
til*  no-CKtlod  orgknic  eoiBpoumU  Irom  tlic  Inoi^nnlc 
\)j  ptanta.  It  i»  aI»o  well  kcioivii  tli>L  llriiig  Aiilmiil 
orgaaiaoiB  aci  u  pradiicera,  by  i-oiiv#rtlMi,  of  t^H- 
0111  Iilnda  of  Innrgnnlc  en«ri^,  a*  heitt,  llglit,  inollon, 
•ic.  It  ii  Ui«  mes  lo  vhlcli  Ili«io  forces  axe  put  by 
ibe  auiniaj  org&nltiu.  lUal  ifiyv  tlivni  tlia  »iaii>p  of 
otgsDie  life.  We  recogiilie  the  apccillo  ucility  of  tlie 
•ecretldiu  of  the  gtAnds,  the  adaptation  of  muscular 
motlnn  to  niuiy  use*.  Tbo  Incrcaae  of  beat  to 
protect  ag&lii*i  deproaaloii  of  i«ini>er»tiire,  and  tlie 
decirScUy  aa  li  ilef«nce  a^liist  «iieinl««,  dlsplaj' 
unmlalnknbly  ibe  Mint)  utility.  W«  iiiu»i  uoc  only 
believe  thnt  tbi^ic  fuoelioti*  of  animals  •terv  urlgi- 
ualljr  ii*>-il  li;  Clivm,  iiiid«r  xUmuliu,  for  Ihelr  bciieQt. 
but.  if  Ilf4  procaikjd  organUin,  that  the  inolnr  mocli- 
ariism  irliicb  duM  Ilie  wtirk  hat  i1ovi*Ioeici]  «»  the 
rcaolt  of  (he  animal's  exerlloui  undvr  niiiuuli.  Thli 
will  rvpeclally  apply  to  the  mttchanlura  for  tbe  pru- 
diicti'in  o'f  motion  and  tniitid.  Uont,  llsl>'>  chom- 
lim.  mill  elcetricUy  di-iilitltM*  ivaiilt  frimi  luiilfciilor 
aptltuilct  Inbereiil  in  the  oaiiitilutioQ  uf  proUiplMtii. 
But  (he  Ural  and  lost  producilou  of  even  th«i<!  pli«- 
RORiena  I«  dependent  on  Lh*  motloui  of  thf  niilmal 
Id  olitalnliii;  and  MsltnllHtlnj:  nulrltinn ;  (nr  irltlioiil 
nutrition  all  eueriiy  would  speedily  ceate.  N'lW.  thu 
motloo  rotjulrad  tor  (be  obtaining  of  nutrlticm  hiu 
lU  origin  lu  th«  (icniatlon  of  hunger.  So,  even  for 
the  firat  »iep»  neceMary  to  (be  pruUuciioii  of  inor- 
ganic fornca  hi  animaU,  we  arv  brought  bnek  to  a 
prlmltiv«  conirlooane*). 

To  regard  oonactoutneM  aa  ttw  priniicivn  comlliion 
of  enersTi  conlomplalM  an  order  of  ovoiuiiou  in 
large  degree  (he  rvrerie  of  the  one  which  Is  ordina- 
rily entertained.  The  u*ual  view  i),  that  life  is  a 
derivative  from  inorganic enoiitlM,aa a raauli  of  high 
or  complex  molecular  oniHiiixation,  and  that  con- 
seioustieN  (=  lenKibilityl  is  the  iiltimnle  unlconie 
of  the  nervous  or  eijiili-nlent  energy  potsefaed  by 
living  bodies.  The  failure  of  (be  niicmpts  to  deinon- 
stnte  ■pouianeout  scni^ralton  will  prove.  If  coiidii- 
ueU,  faiiil  to  this  theory.  NeveriheleM,  (be  oi^er 
cannot  be  abmolutciy  revened.  Sucb  a  proceeding  b 
negatived  by  the  facts  of  the  noccunty  depoDdence 
of  the  anIuaJ  hiiiplom  on  iti«  voKCtable,  and  ilie 
vegetable  on  the  Inotpiuic.  tor  nutrition  and  coimd- 
<iapntly  tor  exUivnee.  So  the  animal  organism  could 
iiol  iiava  oxl((«d  prior  to  tbe  vegetable,  nor  (he  vege- 
table prior  (o  (he  mineral.  The  espliuiatlon  la  found 
In  tlie  wide  applicatiou  of  the  'doctrine  of  the  uii- 
•poclallAcil.'  From  tliii  puint  of  ricv,  creatlou  con- 
alats  of  lb«  prodiicilon  of  mochanlim  out  of  no 
mechanlua,  of  dllTer^nt  kind*  of  eneify  out  ot  one 
kind  of  cner>^.  Tlie  materia]  ba»lt  of  cunaciout- 
n«aa  mnal,  then,  l>o  a  genenliied  «ub*tatic«  whleb 
ihM*  not  dlaplay  the  more  nuiomalic  and  the  polar 
fonnB  of  enersy.  From  a.  physical  utaridjiolnl,  prolO' 
plum  la  tucli  a  eabttance,  lu  in«tiibiliiy  indicate* 
weakncM  of  chemlcKl  energy.  Tlie  reuillneaa  nitli 
which  II  undergoca  relrognide  metamorphosii  ibuwi 
iliat  U  It  not  tcKnuttnlning.    Loow  and  Dokomy 


tuggesi,  tliai  "the  canse  ut  tli«  living  tDovcuieUM  tn 
protoplasm  is  to  be  sought  for  in  the  iateBM  aloiule 
movemeutj;  anci  ihorefore  easy  meiamoapliosla,  of 
its  aldehyde  groups  ot  wmponenu;"  tbe  tnolccitlar 
inovemeotti  becoinine  molar.  The  po*lilon  now  yn- 
aented  requires  the  reversal  of  the  relations  of  tb«s« 
phenomena.  t;riiomlticd  matter  must  be  HippOMd 
to  bn  capabln  of  mora  varied  mob-cuUr  movemetit* 
Ihaii  tiH?ciiilixed  matter;  and  it  it  believed  that  the 
mott  intense  of  ail  such  moveinen(f  anr  ihote  of 
bn^n  tlHue  In  mental  action,  irbicb  are  furthest 
removed  of  all  from  molsr  movrmeiils.  From  ibU 
point  of  view,  when  molar  movomcnts  are  derived 
frura  molecular  movementa.  it  is  by  a  proccM  ot  run* 
II lag-down  of  energy,  not  of  i-levatiou;  by  an  Increas* 
of  the  dlttonce  tram  menut  encnp',  nut  an  apjirosl- 
mniitin  to  It. 

Tlie  manner  lu  whieb  proiuplosni  Is  made  at  (be 
preaeni  lime  Is  blghly  suegesiire.  The  Dm  piece 
of  protoplasm  lin>l.  however,  no  paternal  proioploim 
from  wlikh  to  ilerJvo  lis  l>r>ing.  The  protopUwu- 
Iiroduciiij;  enerey  miMt,  Iherefon*,  have  previously 
existed  iu  some  form  of  matter  not  protoplnxm.  In 
terms  of  the  Lbeory  of  cotaeenestt,  t]ie  platil-life  I* 
a  dcrivntlre  of  tbe  primitive  life,  and  It  lias  reiaiiieil 
fnoiish  of  tbe  primitive  quality  of  tnlf-malnlcnauce 
to  prevent  It  from  running  down  Into  foms  of  energy 
whlcb  arv  below  the  life  level;  that  is.  such  sa  ar« 
of  (be  Inorgnnlc  cbcmlcal  type,  or  (he  cryitaUioe 
phyiica]  type. 

If,  tbcn.  lomo  lonn  of  matter  other  ilian  pi»io- 
plaim  lias  lH>nn  cspabl"  ut  sustaining  tbe  eraential 
energy  of  life,  it  retuain'.  for  fniure  msenrch  (o  de- 
lea  It,  aud  la  ascertain  whclbvr  ll  has  Innz  exiiled 
as  pnrt  of  the  oartli's  material  substance  or  not.  Tbe 
beat  of  (he  earlier  stages  of  our  planet  may  h«ve 
forbidden  Ite  presence,  or  It  may  not.  If  It  were 
excluded  from  the  earth  In  ita  lir»i  atagai.  «ra  may 
rcoognixe  tbe  validity  of  Sir  WUIIara  Thornton's  Rijf 
geitlon.  (bat  the  physical  haai*  of  life  may  have 
reached  us  from  some  other  region  ot  the  coniuos  *ij 
imiisportalloii  on  a  meteorite.  It  protoplasm  In  any 
form  were  easeiitial  to  tlie  introductiou  of  lite  on 
our  planet,  tbli  liypotlicsis  beeomcB  a  necessary  trath. 

Grnntin^  the  cxlsience  of  living  ptotoplostu  on 
tbe  earth,  llierc  is  llllle  duu1>t  that  we  have  Somo  Of 
Its  earliest  forms  still  villi  us.  Prom  ttieae  limplesl 
of  living  beiiigf,  both  vegetable  and  niiimal  klnlpdoms 
liuve  tiegn  derived.  But  bow  wjt  Ibe  dlstinctlou 
between  (lie  two  llnea  of  devolopmeui,  now  to  widely 
divergent,  originally  produced?  Tli«  prooen  1>  not 
dlfllcnlt  (o  imagliie.  The  original  ploitld  dlssolveil 
the  ealts  of  the  eartli,  and  approprlaied  the  gaw*  of 
tbe  aimoaphere,  and  built  for  itMlf  more  iirvioiiiwin. 
Iu  energy  was  tuQlclent  tu  overcome  tbe  rbemlsni 
that  binds  tbe  molecules  of  nitrogen  and  hydrogen 
In  ammonia,  and  of  carlion  ami  osygvn  Id  carbonic 
dioxide.  It  apjmrently  ciiinmunicated  lo  tbeM  roole- 
'cniot  iu  oivn  method  of  being,  and  raised  tbe  type 
of  etiorcy  from  tbe  polar  non-vital  to  the  ailapdva 
vital  by  the  proceH.  Bnt  coimcIouhicm  apparently 
early  abandoned  tbe  vegetable  line.  DoubllM*  all 
tbe  eneifiea  of  vegetable  proloplum  Moo  became 
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auiooiklk.  Tli«  plaau  in  gmcfal,  la  Uie  penoni  at 
Ui«ir  proiiit  aitceaton.  toou  left  »  (rM-twimming 
tiU  auil  becaiuv  Miillb  Tbeir  llvu  ihu*  bcciinie 
pamlilc,  more  MUniatre,  niiil  In  one  mam  d«a«n- 
etule.  ■ 

Tho  aniiiul  llii«  nuy  liare  ori^iiuiieil  in  Ihh  wIm: 
Some  iiiilivldunl  protUU.  perlup*  ucl denial Ijr,  ilc- 
voured  toaie  of  tliclr  rallcars>.  The  eaiy  autrltioii 
wlikh  enined  niu  probably  pluniiiraltte,  an<l  onct 
•dJotmI  »*•  rujiearwl.  and  toou  beeJimo  a  bnbil. 
Tb«  «sccM  uf  energy  iliui  uvcd  from  thv  Uboriom 
ItfueCM  of  making  proioplotm  vim  avnlUblc  iw  llie 
velili'le  ot  an  exl«iitl«d  coiucloiuii«».  Vrom  thai 
day  U>  ibU,  coiiicioueoeai  bu  abiodoocd  few  if  nay 
nembor*  ot  tlie  niiimnt  klnsdoiit.  la  many  of  tliem, 
ll  hsa  tpecliillMd  Inio  more  or  leas  mind.  Oi'snii!x»- 
tion  inMilitrrvo  ii*  nooJi  liaa  achlavoil  a  mulllturiuun 
derclojimani.  Evolution  of  lii'lng  lyp«s  it,  Ikeii.  a 
ML-cFtalon  of  elevation  of  plaEforriis,  on  wliicb  «uc- 
Meding  Mica  have  built.  Tbe  htiiory  of  one  horlton 
of  life  i*  iluit  lu  ova  compkllon.  but  prcpar*«  Utf 
way  foralii^er  one,  riiriitnhliie  iLe  Utter  witb  eoo- 
ditlou*  of  a  itill  fartlin  derelopraetil. 

If  Ibe  principW  hen;  Announced  be  irae.  It  !■ 
biglily  pralttble  iliat  off  forms  ol  eoargj  bare  origi- 
natcil  In  tlie  prooeu  of  runntng-ilftwii  or  fpociAllu- 
tloii  from  tti«  prirailire  energy.  Oiu-  of  the  probleioR 
lu  bu  solved  by  ibc  pbyaieUu  of  (be  present  and 
futiuv  ll  that  of  a  ini*  {[ftnenlogy  ot  tli«  dlffercai 
klod*  iif  eoergy.  In  this  coddkiIou  a  ieaillng  ijues- 
Uou  wUl  be  tite  detennln.-ttion  ot  the  eaientiol  differ- 
cncu  botwooo  Iba  different  fonna  ot  ononcri  n-wi  tlio 
QUtArlal  comllilona  whleb  caiue  tbe  nietatuorpiioBls 
of  ou»  Itinil  of  energy  into  another. 

Tlial  Ibc  tendency  of  purely  Innrgrinlc  energy  I*  U> 
'mil  down,'  ii  well  known.  Inotxanlc  eliriiilcsJ 
activity  conitantly  t<ind«  !•■  mnh<?  cluipler  cotnpuiiuJa 
oat  of  the  more  complex,  and  lo  end  In  a  uttiifaciloii 
of  ifRnltte*  vbieb  ennnot  be  tnciiiar  disturbed  except 
by  aecen  of  additional  energy.  In  tbe  ileld  of  the 
pliyflcal  force*,  we  bi«  n>ei  by  tbe  tame  phenomenon 
of  running  down.  All  luorgiuile  energies  or  mode* 
of  mulion  tend  to  be  ultlmalely  coiivcctod  Into  litat, 
and  but  U  holi^  aleadlly  itlwlpato'l  lino  apnor. 

Thi:  proceat  of  crenilon  by  tbe  nlrognule  niotji- 
murplioaU  of  energy,  or.  wbai  Is  the  urae  ihUig,  by 
tbe  ipeclalUatlon  ot  energy,  may  be  cRlled  enCivcMNU. 
It  nur  be  denied,  hoiFfver,  that  this  procaM  rotalu 
In  a  ipeciiJitallou  of  citericy.  'Hie  vlijil  energici  are 
often  n-gtrdeil  as  the  niosi  sjicclal.  and  tbe  liiorgaulc 
M  tbe  moat  simple.  If  wa  rvgarfl  them,  however, 
lofalyinibe  llxbt  «t  tbe  eeientlal  nattimof  energy, 
t. «.,  powrr,  we  mual  Me  Ibit  Ibecb^nivftl  and  physi- 
cal forces  are  must  speciniiieiL  The  range  ot  each 
■pedes  Is  abaoiucely  tiniliol  to  one  kind  of  effect. 
Mid  IlieJr  divrrdty  frotu  uocli  other  1«  total.  Kow 
dUtercnt  ilii*  from  the  venaiillty  of  tbe  vital  enei^y! 
It  weiiu  to  dominate  all  fomu  ot  oonTersfon  of 
energy,  by  tlie  nieeliauistn*  which  it  Iio*,  l>y  evoln- 
llon,  consituoliui.  'rtiiia.  If  lliia  lnorg»nlc  forces  arc 
the  proilueu  of  a  primitive  condition  of  energy  wlileh 
had  tlie  CMenltol  characterisiics  of  vital  endrgy,  ft 
baa  Iwen  by  a  process  of  s[iaelflllullon.    Ai  n-e  Imve 


seen.  It  la  this  specloliiaUoiii  whlidi  U  ereryvi>ere 
InconaltteM  with  life. 

If  we  oooslder  tbe  retotlona  of  the  dlOefont  Idrnla 
of  energy  to  eaeli  oiher  and  to  cout>-[oiunea>.  It  I* 
dlffimlt  to  draw  the  Hue  between  cnuMlout  and 
nnconacloii*  autei  of  encTBJ.  Oim  naaon  ts,  that, 
although  a  givon  tonn  ot  enenff  nay  be  nnconsclou*, 
oonKfooaiieaa  uay  apprehend  ib<  action  by  perceiv- 
ing It*  resulia.  Ti>e  relations  may  be  expretenl  U 
toiiowa:'- 

A.  /IntfvHj  (shn^  makcoliu).  StampU*. 

I.  C^DACloUI. 

1.  InToMauitfin ■  VolDOlaiT '  aeu. 

i.soi.«oiv.a.«fbr. igsscusss:;-.. 

II.  UntirtiMfaH*. 

1.  invslttatf  ni«aul|in«*u   ....    CacooKleiu  imlinMilc. 
L  Sal  icralrliv  uiMMt  fraotm .    .    .    Ildln. 
U.  .Vil  .r*^!!-*!. 
I.  UotKUkt. 

f  y^^'  J  OptilllBe  and  ttxHrruallllls. 
ll.Utdsr. 

The  only  strictly  molar  enon;ice  of  the  above  list 
are  tbe  cc^iuioal  moremenla  of  tlie  beaTcnly  bodira. 
Tbe  other*  toe  molecular,  oltboti^^b  they  give  riae  Ia 
molar  moveawnta,  as  those  of  tbe  miudea,  of  na^ 
netlam,  etr.  Some  molar  sioTBOietita  of  organic  ba> 
lugs  are  oot,  (a  tAetr  (oat  pAosei,  designed;  at  Iboee 
proiliieed  by  norrous  disease*. 

The  iRUMltlon  betwrui  tlia  organic  and  the  Inor- 
ganic ertergies  may  be  posUMy  found  in  tbe  electric 
groupi.  Ica  Inducnee  on  life,  and  it*  resemblance  lo 
itvrrMorce,  arc  well  known.  It  alsi>  compels  chemi- 
cal unions  oiiierwlse  iiu|>racllcable;  thns  tctembtlng 
Ibe  prolopl.itm  of  plants,  nbote  energy  la  aeUvely 
i«unlng  tho  diUntcgrallng  InorgsLiiiG  forcee  of  nature 
Is  to  well  known.  Pwhapt  this  type  of  forr*  b  an 
early-bom  of  the  prlmitlro  euei^,  one  which  Itta 
not  desoended  so  tar  In  tbe  scale  as  the  elmnlsm 
which  hold*  w>  large  a  part  of  nature  In  the  embrace 
of  death. 

Vibration  ia  liiseparablo  from  otir  Idea*  of  motion 
or  eiicr^.  not  excluding  conaolous  energy.  Then 
are  rea«ona  for  supposing  that  in  Ibe  latter  type  of 
activity  the  vibrations  aiw  the  most  rapid  of  all  those 
chai»cierl*(Ie  of  tbe  forces.  A  cenirn  of  such  vlbr»- 
tlona  in  generalised  nialiur  would  radiate  tbem  la 
•II  dlrectloni.  iVith  radiant  divergence  tlie  wav<^ 
length*  would  become  longer,  and  llioir  rate  of  move- 
ment alower.  In  tbe  differing  rates  ot  vlbratloa*, 
wo  may  trace  not  only  tbe  ditTerent  forms  of  energy, 
bill  divprsn  rvsults  in  material  oc^ngatloiu-  Sucb 
may  have  bocn  the  orlfiin  of  tbe  (pedalliatton  ot 
energy  and  of  matter  wblcb  we  beliolil  In  nature. 

Sndi  tbuugbls  arise  unbidden  a*  *  remote  l>ui  still 
a  legitimate  induction  from  a  siiidy  of  the  woailer- 
fu]  pbenomenon  of  anInuU  motion.  — a  phenomeMKi 
e\'er7wfacre  preMut,  yei  one  wblcb  ntrvais,  as  we 
parsne  it.  into  ibe  dlmaen  of  the  origin  of  tliluga. 
.^d  when  we  follow  It  to  it«  founialn-tiead,  we  seem 
lu  iiave  reacb<<d  the  origin  of  ell  energy,  and  It  ttitna 
upon  ns,  the  king  and  master  of  llie  vorlds. 
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MICROSCOPIC  SCtEXCEA 

I'nop.  T.  O.  WoRULrv  Jellvercil  no  fomuU  addtwM. 
He  pxyf  imly  ft  »Iiort  •lit?i>iir*«,  In  whicli  ho  dwcribcJ 
l1i«Ml«Kiila'^<M  iinU  pi>M)l)lIilii>«  uf  tvo  *jH-clnl  apiill- 
Oktloiii  of  ilia  iiiiccuni^opp:  tint.  10  Ibv  '■•■li'Cllnii  of 
rery  mlDiili'  i|iiinlltli-i  i>t  c(-rlivin  ]>niiotii,  iiotalily 
arseaic,  by  ilia  wiaiiiliuiino  o(  ili«  lulilimnir;  swunil, 
to  theexumiiiAtlon  of  Uoorl  aUliin.  Hi-iIi-xTlbcd  ili« 
UmlU  wlthlii  wliicli  ideiiiiflcnlmti  ■>(  >ll(Tvt>'nt  anl- 
iiiat«,ai)illliorvci>s[iillriii  of  liutiiiiii  lil-iuil.  U  fUA'lbl.;: 
he  ileui«J  Uinl  hiiiiinn  blowl  Uti  ba  iktuoluuty  i4iiD- 
lified;  be  alio  sutml  Uint  tlie  reaull  of  proloii8«I 
experioieiiti  Indicated  tliai  pure  wai«r  U  tba  bwt 
ro>)i«iii  for  restoring  Ihv  blood -corpiuclM  io  a  slain 
u>  Ibtlr  nntUTBl  coiiJiUou. 


^^iV  liV  THE  TEnTfARIES.* 

Is  tlitilylnc  tlio  questions  of  hi*  own  urlgiii  nnil 
iLiitl<)tii<y.  man  1ia<  been  lilnitereU  by  mnny  prpJiKllceR 
and  by  tuiiiiy  batrk-i's  i)f  til»  own  i-n«1iaii,  ibe  firei 
and  tnoit  (ormutiiljk  of  which  was  thn  llieoloskkt 
bnrrfer  of  thi>  MiiKiic  I'livcniiKoiiy,  In  prociua  of 
Line  lhl«  was  pni'iially  r«niuit-il:  bill  otliur  iNurion  to 
Iipc  ln»«t[s»ilori  »ni'',  fnmirtuil  on  tlic  yiiileiice  eol- 
kcied  by  Ihi'  viTv  iu<'n  who  liiul  done  nioit  to  dcilruy 
Um  wrller  oliM«al««.  Carioi'  •li'i'Sanrd  tlint  mnii,  Ik- 
lag  the  laal  and  hliibiMt  of  cnmlimi,  could  nfivT  Iiavo 
bMo  «onKaiporary  irlth  ibe  extioi't  »iH.>Gl«9  of  inam. 
noli  found  In  the  luatitrnur  b«ilK.  Vat  a  llnic  ail 
eri'lenci?  tu  the  pontrary  wu  itviu«d  wsili  coiilvitipi; 
bui  CnriiT's  miuiivu  aiiliiorlty  wx*  finally  over 
tlimirii  by  Poitlie*,  bcUinni'llnii.  rniil  oltmr*. 

No  Moner  bod  tbu  Cuvlvriuti  barrier  njcalniit  qno- 
(entar>'  <■>'*'>  bven  ileiuollblicd,  iban  siualkT  barriers 
of  preclMly  the  tttme  nature  were  erected  Uf^lnni  the 
teiiiariea.  Gaudry  could  iinC  lutmil  Ihiit  i tic  worked 
aims  diKovcrtd  by  tlie  Ablut  l{oiiri-<>o)ii  In  tli«  mlo- 
oene  of  Tlieiisy  were  tlie  rvuiains  of  men;  Iteeaun-  lie 
found  It  diSieult  to  bctterc,  Ilinl.  ulille  every  other 
»tu-cl«fl  of  Ilia  nilocnni?  In  now  oxllnct,  man  alone 
slioulil  liave  ri;niiilii<!tt  iin(.'baiii:i!il.  Pi'ofi'>»''r  IJtvw- 
kini  In  a  tiaiilar  line  of  ar;;iuueiit  aMumea  that  man 
cmhiioI  be  lonked  f<ir  until  llie  lower  aiilmali  now  in 
cxixienvo  made  iholr  appearance.  In  ihu  foccno  ogn 
tfaer«  vera  none  of  ilie  preaeat  Ilring  neucni  of  pla- 
cental mammals,  in  the  miocene  none  of  the  jiment 
living  fiiccio:  and  it  1*  ninil  unlikely  tiiat  man 
sbnal4  appear  at  such  %  time.  At  Ilils  period  the 
apt'*  ISImloiina)  lisiuiiliig  th*.  foresi*  of  Kitropo  wore 
tlie  inosl  highly  or|;niiiM<<l  lypea.  llureoTer,  if  innii 
were  upon  the  enrlh  in  ilie  nilocene  a>s^.  it  it  im^rcdi- 
,J»lr  tliat  ho  shoiiJil  out  hiitu  bucomo  foinctlilns  eltc 

iirins  ihom?  long  9^0*  In  tlw  coune  of  whkb  all  tli« 

'  Abatmsl  III  Ml  ojilnat  lii'liir*  tli*  HoUnn  ef  hitiolngy  unJ 
«lofoHt>ii7  or  iliB  AiimrliMn  nHuviuJiu)  fiir  Ills  ad>  i>ncDiDrnL 
ol  Hlnn,  ai  llillMlilplila.  i^Pi/t.  1,  b;  !*">'■  '''•  ^-  IVoimuT  or 
Oip  V.nittnWj  nt  ]  Viiuayli^iildh,  v1c«-iir**l.1ftit  bf  ilio  ■teii'iio. 

*  jtWr«el  <rf  sn  ■ddm*  Vu  tbc  vvoUonuf  aDt1m»|iutoiEy  of  ths 
AntrtuB  MtDClMlvn  r.-iilio  ■dvBiiraaiani  of  »i(nw,ai  ililln- 
*lphlB,  »•et^'  K  )>>'  tM.  aovimt  S.  Moui,  of  ihB  l'r>b>i.ir 
•nilimiref  ••luntF.Xal.m.  U^u^  ilM^prwldvin  oftlir  •tvUuo. 


toloceiip  land  nmnimalla  bare  eiUier  uiuniMl  imw 
Ionii4  or  liccii  Pdernilnnicd.  And  for  slniilar  r«iA>onit 
Pmfem'ir  Dawkim  say  he  wnnot  aspect  lo  liml 
tmceaot  inan  in  tbc  plioeeiie.  Btil  atich  n»«umplloii» 
an-  nlwintctiva:  Ihcy  iioi  only  pm  a  chwi;  np-w  re- 
search. Init  thfiy  prevonl  the  nnbinneil  coiiMilemiioli 
of  fresb  evTileiice. 

Thete  ilirarie'  bn>C  boen  armtly  •irenttlli^ne.l  by 
Ibe  idcn  that  man  lion  In-eii  t'litlveil  fruiu  ilii-  lili;lii«T 
iipo*,  and  that  hL»  ne«ivil  relations  iiiitnui:  iliPse 
en-aliirM  ore  tlio*^  «lileli  are  suppoMil  to  hnt'..'  ap- 
pearitd  lait  in  Ibe  seqiionoo.  Sovc«lU''l«»*.  w*  find  liie 
cTldencu  ot  nun  xMOcIoled  irltli  extlnrt  apei.  and 
the  nap  lietirren  Ihem  it  by  no  iiie^ri*  clu?^  In  llnei* 
Mrli'-r  hotjxooo.  In  the  eorliett  nruialiis  of  tuon 
thus  far  lecrittiii^.  7f  do  not  bare  Ibe  iDoel  |ira- 
nouncol  a|ie-lilie  fuaiiii-<-*,  a^  ve  should  have  a  riglil 
to  especl  If  Iioth  Iutl-  spntri^  fn>iii  Ihn  (ante  *len. 
and  II  niftii  U  Umltral  to  the  .|uati:marie«.  All  th««f 
funm  are  itill  itinii,  nitb  a  fair  braln-caw:  lba<i^ 
the  ill);hl  tnodlGcjIIuiia  (niritnl  an  apo-tIL:  striictare 
have  ilic  il<>epcit  slijaiflcance  In  clearly  indlcailnjC  Ihv 
illreclloti  (nmi  nhlcb  lie  sprang. 

If  paleoiiC'.>li>iilst«  lire  riffbt,  Uic  first  onlbcopoid 
ii|Mai  have  been  fmijiil  in  Iht-  middle  eocene,  niid  later 
Biill  n  rmne  gcncruliied  fonn  called  Or*opithlcii«:  end 
sidii  by  side  Willi  Iheie  are  found  chipped  fhils  If  ire 
an?  lo  acceju  tlie  authority  of  iliolt  diKoveecr  B«ur- 
Soois  Anil  the  opinion  of  Miirilllel  and  others.  If 
inin  eiialed  then.  —  and  on  iheon.-Lli-«l  grounds  Ibere 
■I  no  reason  to  iK'Uevn  llmt  he  did  not  exist,  —  we 
mu<t  look  much  fnrih(!r  bni'k  for  ihv  approach  of 
Ihosn  two  ijroup*. 

The  earliest  evidences  of  man  musi  lie  souichl  In 
his  reiualna,  and  not  In  bis  woi'lts:  hut  the  very  «ob- 
dlUons  of  life  wblcli  characl«ri»Kt  early  man  ami  his 
ftisocUces  reiidcr  ibe  preservailon  of  ilieir  (emoins 
a  matUtr  of  extreme  linprohibilliy.  The  lierbli-on 
in  herds,  •ecklng  ibe  shelter  of  vntery  pUon.  would 
In  dying  bccunie  mired,  and  tliiiii  pn-jervcil  In  a 
malrixforiJicdilureexplorer.  Ainxtictornnsareln- 
fluliely  iiioru  iibnndant  oa  foiaiU  tliaii  land  or  aerial 
forms,  —  water-birds  than  land-hinls.  Tbe  Myi>wrval 
niieeitors  of  ninii,  and  the  proliahle  bnhll*  ot  man 
himself,  would  leave  tbeir  boiiea  lu  bleach  hi  Uie  ftelil 
or  forest,  lo  deeompooe  and  dlsappe<sr  Iod^  before  mi 
riiiDmbiuBiii  was  poMlble.  It  was  only  when  man 
:i«qnlred  the  arl  of  •vpulluie,  or  sousbi  rrliice  In 
nives.  llinl  Uic  preservation  of  his  remaliu  bcMBie 
dkunNl.  iiariMD  elisugee,  liowever,  hare  been  so 
wld»«pt««d  anti  profound  a<  to  nearly  ohllterale  oil 
lrae«  oi  Tlieee  places,  and  when  jicvservnl  ttie  harvttsi 
fc«in  ihom  has  been  of  the  niott  meagn-  descripllou. 
Of  nearly  lltty  c«v<4  exatnined  liy  Schnierling  in  Bel- 
glutn,  only  two  or  Ibrcn  cnulalned  human  rcmaina. 
Limit,  who  examined  eiiibt  hundred  (ave>  in  Draill. 
found  only  six  contaiulux  bumaii  remains.  The 
gmiii  of  ibc  Swlsa  tatce-dwdlen.  and  even  the  bnml 
tliry  moile.  hare  boon  prvseri-ed;  but  human  boaei 
are  of  scanty  ocourrcnce.  Tbe  lUnlfh  peat-beds 
have  as  j«l  yielded  none,  though  stone  iinplemenls 
niid  oUier  objects  are  found  there  in  abunilance. 

Clilef  amoiif;  the  oseDcics  In  destroying  ili«  erl- 
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il<fiee«  of  ni&n  hare  been  ibegheltitttooilt;  uultliaM, 
it  lli«  v'^vliltiti  are  rl|(iii,  )iitvi>  ucriirrfit,  oiw  iliirlng 
Ib'rarlUr  pJIoi-nive  an<l  (In-  utlrn-  at  tlie  l)r^iinln]- 
ol  Ui»  iiial#rn.irT'.  In  iIm-  ~riulunl  rce^iieaix  at  Uie 
ClM^ii-n,  no  )i-iT  dclnii-liTt!  jLgcnclo  wcro  ai  wtnk  In 
*ct>upiug  out  viilkyi,  liiiiii'lilltiii  Ifiiiiwiiiti'  iirow,  *nil 
MiTcrlrii;  broail  iracu  or  Uii<t  >>\  lli«ir  iltfUUti-i. 

It  niul-l  BMuii  from  min]'  Viwta,  tlikt  ewlj'  mail 
llvcil  ill  ihe  vUinily  of  »Aler,  elUin-on  ihn  bank*  of 
itPrt  or  ilong  tlic  fimt-llii-;  iml  II  !•  Jii*t  thu** 
not  whirl)  li»T<.>  bArn  m<nt  |>n>f'ntn<]l>'  modllM 
•Iiic«  Glni-Ul  >tty<,  ntii),  inil««xl,  ill  nil  timed. 

SA|H>rl<  iii|q;i>tl«)  ibe  blca  Hut  man,  orlglkiiUni;  In 
ilie  tiorUi,  had  bmn  puilidt  •i/tiihwnril  l>j  »i>ncra*lve 
WKvn  of  |Nwpl«  till  Ili«  priiiiiliru  vate  wai  forccil 
liiid  Ui<*  «xin)niiii««  of  ilic  uiiiibem  cuiilinvnii,  and 
tliat  \h-f  n-Tiiuaut«  of  IbU  aiid«ntwaie  arc  h«ii  in 
the  TiUninnliin*.  Dnalimi-n.  and  Fuoiilniii'.  If  *0,  Iba 
(einnjni  of  jirlmlllvn  id.ih  ah)  Iiiirlvd  iiii(l«r  i>n)ei>- 
etiryslic  ie*.  Kut  inuro  iinitul))'-  would  it  lii.'  to  a»> 
•itmi.' au  aiitarclli:  cuntiiit'iil  iiiidi'i'  yunial  coiiilllioiiu 
In  wbleli  lime  priuiltivi.-  racm  llvrij,  mid  wbi^nconc- 
cewlve  wanis  cmniinWil,  lirroinins  mmtllW'l  l<f  iliclr 
riww  KirrouiullnKa  a,*  tliey  ivccJeil  frDin  ihuir  fiubit 
origlB.  We  ^loultl  Ihun  assume  llie  submergence 
Bt  thbtcgUm;  leaving  rciiiiiutits  of  iImus  loir  type*  In 
tlie  raiaconUai,  rAinunljiiK,  Butlimeii,  awl  uUiara, 
mid  pe<<elfi>lT  «l«"n>  we  itiizlit  vxiiect  lo  flB<l  ihetn. 
II  (^iili^r  ^u|ipvMii'm  <.i  iriic,  i lie  earlier  traces  nf  iIich; 
l>ef>i>le  ai*  buried  l>ep>ud  nji-ovnty.  Tlio  ptrjudlcei 
of  mnii  blmaelf  Iinve  lUw  cmiiwd  ilie  Ioh  of  niiieli 
pKciiiai  materiiil.  or  of  •>[>jiur(iiuities  whlcli  can 
never  lie  rcgnlnod,  ^anelvnl  ikrlciaRioxhuiiMdonly 
to  W  prDtnptly  biiTl«>)  ■■^alii;  iittiera  eticoiiiiletyil  in 
nsearalioD,  and  led  un<llslurbed  Uiiuiub  suprr- 
alUloils  fear.  Even  nl  ttic  ptvienl  lime,  while  llm 
ant)  aludjr  of  tlia  rvmalm  of  oilier  fo«*il 
naomalt  go  on  niicbnllenceil,  il>«  arcIiMiloeitt  It 
Bl  liy  a  clatn  uli»  rFimdinlc  hia  facls.  look  upnii 
eT!deii<«t  lu  dtceplive  or  ftauiluknt.  aiid  mis. 
Iilid«rslai>d  bts  almc 

Frotn  whnt  Iim  Ix-ati  inid,  it  !>>  evdietil  that  the 
dlKovcry  of  i)i>>  reinaliit  of  prfinillve  iiuii  Is  bl^hly 
Imimbable.  Until  l)ii>  );i](hI  fortune  comei  to  iis.  a* 
cone  It  may.  <re  iuu*l  bo  conlrnt  ;<i  n-Moii  from  Ihn 
known  lo  the  unktiuwn.  Iti  pcgurd  to  Ui«  pliynii-nl 
chatsct*iUtUs  «t  man,  ihi>r«  E»  ■  uiitnlfeii  (lisjirapor- 
llon  between  tlie  cbanges  lie  nuiy  have  iitidui'gDnv. 
and  tlip  known  ehaiisc  »(  other  nininmnlt  tlnve  tulo- 
cenc  ilayi.  For.  «blte  tl!|ilil  cliniiee*  in  inairi  oMe- 
OtORical  itnicture  bai«  iiiHloubteilly  lahen  ptnco. 
many  numnials  of  huge  tnmi  and  tpvai  rarieLy  bnvH 
IwvDiite  uxti[i«:i,  and  olhtm  liave  been  jirotoiindly 
DMHlllleil.  On  tliF  oiluir  biuid.  It  serin*  n>;M(tiiuble  to 
iMliera,  tlini,  the  ni'Hueiil  the  ancestora  of  man  pos- 
tOMod  llie  puwei  uf  bandiiii:  logvtlier  In  oommuiilties, 
aiid  I  if  tuins  ■'•-'apons,  llivy  Imrmiw  capable  of  rendi-r- 
Ing  lni>pi'ralii'p  ilie  ler?'  iiitliicnci^*  wbieli  wen<  >o 
aetlte  lii  iniHllIytiijE  or  eMennliiaiin^  ilieir  mauimalian 
fMMH'laief.  How  far  tbeie  eondlllons  were  aeltled  In 
the  qiialetnoiy.  may  be  teen  from  Ihe  fact,  that  while 
Man  riHiliI  endiin-  an  arcUr  dliiiaie,  and  turvjved  ihe 
gkflal  period.  Ills  anthropoid  and  more  illstant  pllU- 


eoM  nlaUoni  dfcappMrvd  f  rooi  Katope  foromr  on  Ita 
a(i|)eoneli< 

Tba  fiiet  iltat  mail,  and  liit  Tie«r  nswclaK*.  Imt* 
heeti  rripirded  n*  stmeiimilly  ilic  hl^birst  futin*  of 
■onniiiuls,  Ilw  ted  to  tli*  niitural  b«llrf  Uiitl  lliey  lotut 
bare  bi;en  lut  evohed.  Ttiat  nun  U  prv-etnlnently 
tbe  hislieil  friTin  InteUei^iially.  ^oe%  withmit  llie  say- 
hi);;  but  In  r>-gHr<l  to  his  pbninl  ehnrm-terlslle*  It 
W<tn«  (hill  KilKclivt  liDpnrlMce  liu  nei  it  been  ;iven 
lo  Ibe  K^ner.il  I  rations  of  Coiie,  wli<-  aluiw*  Ihni  "  Ihe 
Inaininal*  ut  ihe  lower  (•■erne  rtlilblt  a  iimaler  |ier> 
CMiiage  of  ty\f*  ihat  mlk  vii  ihe  toleti  of  their  feet, 
while  (he  aiicorislTc  j>prli>li  exhibit  an  iacteft^iiif 
niuuber  ot  iboie  tliat  walk  on  tlic  toe*,  irliilv  Ibe 
luHrfed  animal*  and  eaniioira  of  rtceiii  linm  nearl) 
all  hate  tbe  b«el  high  in  Ibe  air.  .  .  .  Tbitt,  In  all 
SeueralLied  poliil*.  iIm  llubt  »t  man  are  those  of  a 
prlinlllvo  iy|M>  m  eutninoR  In  iho  eoi:cnr.  Ills  struc- 
tural snpeifority  consietn  »ol«ly  in  ihe  rornplciliy  and 
aiae  of  the  brain.  A  very  important  len'on  Is  derived 
fnoi  lliete  and  kindred  facta.  Tlie  monkey*  were 
anilclpatnl  In  Elii'Sre-aterllel-lsof  llte  wotld'satrlivity 
by  more  iMinvrfiil  rivalii.  'Hie  »iKe«(or»  of  the  un- 
)pilal«s  held  the  iWldi  niul  tlie  *wain|>4.  and  Ihe  car- 
nirarM  drircn  by  hanj;rj-|<ttrDeillbe  artsaod  enieltle* 
of  IIh:  cliase.  The  weaker  ancesior*  of  tbe  iinatlm- 
niAna  poaseMed  neither tjweil.  nor  aenpoiu  of  oflenee 
or  defenee:  and  nothing  but  an  arboreal  life  wa<  left 
tliriu  vhen  tl>ey  dei-vlopcd  Ihe  prvlictisile  jxxi'ers  ol 
thr  (eel.  Tbi'ir  dl][tiiilve  tyfletii  unapcdalited.  their 
food  varioiu,  their  life  the  price  of  wietwi  Tlntljuoe, 
no  wonder  that  tbeir  lni)niailivi'niis«  and  wakef ulueaa 
(Tore  ( tint  11  lilt «]  and  >Ieiet<.>p>-d,  whii'b  Is  lbon>tidlUon 
of  prusreMlveinlelligeitoe."  Tbiacx|>lains  on  rational 
j;n>iinds  why  man  baa  conlinued  to  poralH  lor  m  long 
u  time  with  pliyilral  ctiaractotistlca  ao  *li«blly  <iMidl- 
fleil,  while  other  lonitt  ner«  changing  or  brrainlug 
exiiiiei. 

It  has  been  shmrn  tliai  atrdctnrally  he  \»  relateO 
not  only  In  llie  hli;l>rr  iipri,  biil  with  numerous  lower 
fortn*.  anderrn  uiihlhi-kmarol'lii.nmalunt  wlilcb 
have  lieen  fuiinil  in  the  I<iwer  eocene  of  liotb  coti- 
tinenta.  If  these  structural  nflinltlea  bm  valid,  ibrn 
we  must  look  farbpyondand  bch>*  tlie  present  hitEher 
ape>  fiir  iliii  dlcentliiE  bnuichea  of  maii'a  ancealry. 

.Viiolbcr  vtideu«et>t  hisanth|Uity  lailienrlyesialt- 
Ushmeut  ol  weil-norked  types,  which  tiiiisl  have  re- 
attired  an  enoraioiu  lapse  of  lime  lo  haie  tecome 
eitablblied.  'ihe  varioiM  ly]ie»  nf  «knl)s  an*  luel 
witli  among  the  ciirllcsl  traeen  of  man.  In  ihe  lake 
dwellings  of  Saitzpfland.  Dr.  Ols  baa  dIsouTcred 
four  dilferent  types  of  skulls. 

Profeasor  Kollmau,  who  liM  inaile  an  cMcnsiTe 
itudy  of  the  crania  of  both  beniisiihcre*.  eonclttde* 
tliat  the  tob-spticlci  of  Biiin  became  fixeil  in  iIm 
prv-glaclai  period.  Furthermore.  Ihe  ovldencea  go  to 
•hiiw  that  early  man  had  liecotiie  lufflclenlly  dUIenKi- 
tiated  to  neclinisle  himself  to  widely  difterrni  resloiia 
of  Iheenrlb'siufface.  white  the  npeinrvtiillconOneil 
lo  ihe  lortid  tone.  'Die  remains  of  his  frails  slioir 
thal  he  had  early  becoiise  omriitoroii-.  The  inoti 
powerful  argument  in  fATur  of  lerllar)  tnnn  Ilea  In 
tbe  fact  that  his  earliest  remain*  arc  nut  cotiAned  to 
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Kity  i>ii«  ngtoii  of  tha  urth.  Tlia  rlvoMlrKt  man 
axv  (tiiitid  Ini^nlftlly  Hnitercil  Unm  ln>iii<»l  Iinlia 
tliroti);h  Europe  to  yortli  Ameiica.  If  ibeir  dis- 
trllxitluii  nnis  by  the  nortJient  apprviftcbu*  of  tlie  caii> 
liuniit,  li  miui  haw  bean  III  pry-nlncUlUniot,  bccuuo, 
M  Dawkiii*  thow»,  an  Icc-linrrivr  niiut  bavo  iiHUUMd 
the  s'*<^t  oi-«auB  bi  norttivrn  IivUUkIw. 

Il  leciui  aa  abnoM  frulttcM  spetiilailon,  lo  inquire 
Intotbenianiiorol  tlidrdUpcrmloii.  jct  one  li  tempted 
b>  lurini**  ihai  If  ili«y  atig\a^it4  in  tli«  troptm,  tlini 
•iibDi«rg«il  coiiilii«nts  niiHt  again  be  rNion>d  looDer 
:  the  neoeenry  lueaai  for  lucb  n  diip«nal.  If,  on  the 
Olber  faand,  tbitir  home  vnt  lu  Ibu  iioitb  or  *outh 
ivnippnto  zon<t,  ami  Ihn  dlmrlbiillon  clrcuiapolar 
land  ibisHi^intinorugirubtibtiO.iliun  webavctuiollMr 
«»ltl*nce  of  tlie  »rlde  >v;iaraiiou  wbicb  ihe  race  bad 
ticijulred,  at  tbnt  early  day,  (coin  its  traplcal  r«laii*i!a 
tbo  niwM.  Whnternr  Ibo  fiivt*  may  utllinaiuly  aboir, 
this  tiuparallelud  distribution  uf  h  peopi*  In  llio 
lowtfM  eia(^  of  MVRKery  ptovee  Iwyond  tiuMtiuit  Dial 
man  miut  have  pr»«xliteil  for  an  inunetute  puloil  of 
lime;  for,  with  Ui«  known  flslty  ot  low  tarage  trlb*^ 
the  time  niiinired  todlniMreo  thi* people o«er  tbo  whole 
eanb  can  only  be  m«^aaurtfd  by  geological  centuiire. 

The  fnribur  wo  {wm-tratc  Into  the  poet,  and  aacei^ 
tain  (Otoe  drtlnlle  borlKiii  of  nun'*  occurrence,  otbcr 
ub-errer*  In  wUlely  iti1Tor«nt  rvKlone  ot  the  eaRh 
brini;  to  ligbl  incee  of  luan's  exiileiice  In  equally 
low  borltoni.  The  erldenco  of  the  rvmoietiMS  of 
mnn'a  cilsienuii  In  time  Alid  upaca  la  to  riul,  tbal,  to 
borrow  an  nainfiiuDili-a1  lenn,  no  pnittltiix  has  thus 
far  been  ettabllihud  by  wluch  we  can  utcii  raiiilly 
apprwclmaia  the  illtlanco  ot  the  horlnon  in  wlilch  he 
tint  appeared.  Kroni  tbli  tiKt  wr  ore  Ju«tlflud  In  the 
a»ump[ion  tbal  Iht  profreiiitora  vt  iinateruary  man, 
atidur  dlScn-'ni  giincra  )io!iilbly,  mutt  be  sought  tor 
In  tbo  liTtlarlca. 

Science  will  not  Bitlo  by  the  erection  of  any  theo- 
retical barrien  against  tertiary  man,  niilll  inch  deH- 
nlt«  form*  are  met  wlili  that  shall  reaaouably  eettle 
the  bed*  In  whleli  be  Ar*t  occurred,  We  know  In 
what  recti*  It  would  be  obvlonaly  abaurd  to  look  for 
bi*  remalna  or  th«  remain*  ot  any  maminal.  So  long, 
bowei-er.  a*  forms  arv  toiiiid  lu  the  lowMt  bedaot  the 
lenlnrtca,  h-ivlng  the  rciimii-it  iifflnlty  to  bl*  order, 
ne  nia»t  not  coateoiu'tcruiiiiy  in  tcannbi^  iinblatcil 
eren  tlie  ncka  uf  tbU  horiti>n,  (or  Iracoe  of  that 
crcalute  wlio,  until  within  a  few  short  yenn.  wa*  ro- 
gardvd  aa  tome  fix  tbouuind  y«3n  old.  and  wbu,  in 
deaplt*  of  proteit  and  prejudice,  ba*  naicried  bis 
ctaUu  to  an  aniiquiiy  *o  gr«al,  and  a  dlipenlon  to 
profound.  Hint  thus  far  no  tendency  to  n  ooorergence 
of  hi*  oai'lEnC  trace*  has  been  deraonstraled. 


SCJF.yTIFlCMET/IODS  .UVO  scthyriFic 
KSOWLEUGE  IX  CVMMoy  AFFAIHSJ 

BoOXOUiL- (i^ipnca  and  stntisllcs  can  hardly  do  Irta 
tlian  to  promoic  tlio  u*c  of  aciontille  m«ih<ida,  atid 

■  Aliiinul  at  in  ndilm*  betoM  tht  ttttlaa  of  Konomlv  fA- 
•nm  anil  xalbno  at  il;v  AmvHcaa  MKinlnilDa  for  Iti*  vlraat*- 
mml  uf  MlnicF,  ii  I'hllidflplila,  l^i.  l.  Vf  Uni.  .TtinK  KiroSi 
V,  ^  tfomialMloJivr  gf  (,tiJrjrl'jEi,  Wvliiu^on,  Tloc-prr^bUvil  of 
His  •nlluo. 


dl>tomlnaii>   iclentiflc  knowledge  lu  common  life. , 
Science  bns  bad  a  bard  struggle  with  Ignonutee. 
host  ncitlier  nuall  nor  amiable  ha*  Iiecn  arrayed] 
agwnst  U.      Whai   wonder,   Uien,   that  It  ha>   tit%t\ 
Intrenched  Itaelt  where  the  use  ot  ln«irunicni*  of' 
preclelon  and  the  demonstrations  of   maibrniaiice 
•eparated  It  from  the  critical  isane*  of  man'*  i-very- 
day  conduet?    N'everthelesa.  hiatory  may  In  the  r«- 
niolo  f  ninre  expresa  mrpriio  that  In  America,  vhcrt 
the  power  and  conduct  of  man  are  »o  imriortaat 
■doiiCH  has  so  long  neglected  the  mgged  Issues 
signed  to  Uiis  tectlon. 

Thiere  Is  now  no  goo<l  reason  why  sdentiflc  men 
shontil  neglect  to  apidy  scientlQc  metbodt  to 
economy  and  suiistics  u(  evrry-day  life.  If  matht 
matical  principles  and  proccasoi  are  appUoahle  lo  tfa 
Statics  and  dTiinmln  of  physio,  why  not  alio  to  tht 
stalk*  and  dynamics  of  society?  It  usaful  In  eeoao 
mlc*,  why  not  In  personal  and  domestic  life? 
In  all  iinettions  of  conduct,  we  utui  include  msa*! 
tree  action  of  will,  and  leave  room  tor  doubt  or  to 
alternatives  or  for  ci>nlrary  cboloe;  yet  ban  ma 
queatlona  of  dally  life  are  left  to  the  nicmt  cony 
tnre,  to  superstiliun.  or  lo  the  wild  eaiimaglning*.  and^ 
how  largo  a  [icrecncnge  of  blunilcra  might  be  avi>:d(.<d ! 
Wc  snillo  Ihnt  a  |KisaEi  commander  moved  bli  army 
by  111*  flight  of  a  cruw  or  by  the  aspect  of  an  auImaT* 
entrails;  bni  how  many  merchant*  sail  their  tblpiij 
and  agrlcnltiiriKts  plant  or  harvi-at.  by  the  gneatM 
charlatan  wcntbcr-ptnpbat*,  or  bow  many  actiu 
aru  dei«rDiin«il  by  seeing  the  moon  over  tbi?  right 
shoulder,  ur  by  conndencc  In  a  horaeshoe!  Myriads 
of  groundlcii  notions  to^lay  alTcet  Ctie  conduct  of 
persona!  and  public  allalre.  Il  Is  time  for  science  to 
enter.  Many  a  Jnp-ltr  would  then  los«  hU  bu*ln«n, 
many  a  prejudice  have  lo  be  giTCn  up.  Pocfcef*. 
pollclei,  and  politic*  ore  Involi^d  in  the  Issue.  The 
dlipotltion  to  re»l  In  the  marvellous,  to  dally  with 
uncertain  tics,  and  to  treat  all  iiiyaieryoa  concealing 
Ibe  superbnmon,  would  be  dislurbed.  The  phnuM 
'  wo  gucu.'  '  Bto  reckon,'  are  giving  n-ay  to  the  [ibratr* 
"wo  will  Initnire,'  "we  will  try  to  know,' 

Sir  William  Tbomptou  ho*  Mid.  "Accurate  and 
minule  mcasuretueiit  seems  lo  iho  non-Mlentlfic 
Imagination  m  a  lets  lofty  and  dlgnKled  work  than 
looking foreoiiiGtblng new;"  but  be  adds,  "  Xcarly  all 
tlie  grandest  illscoveries  ot  scl«nce  have  been  but  the 
rvwards  uf  measur«meiit  and  patient,  long-continued 
tabor  In  tbo  minute  shifting  of  numerical  remlu." 
Thus  the  inelbods  ot  economic  science  arc  the  urn* 
M  tboso  ot  other  biwncbes  of  tclonce,  while  the  latb 
also  yield  sutiatlcal  resulu. 

It  1*  unfortunate  that  scientific  men  aspire 
exctu^lTcty  lo  orljjInBl  research.  We  need  men  to 
couple  lore  ot  science  with  lovo  of  maukind.  Liv- 
ingstone desired  to  explore  Africa  foi  science.  i>ut  na 
much  Ml  for  the  drilUation  ot  beniglilod  AfrlcaMfc 
I*  Kience  for  man,  or  man  for  tcieucef  I*  not  besi*- 
fle  to  manttind  the  real  aieMure  of  the  good  that  b 
In  tdenee? 

Doubtless  Stephenson  wai  more  iwrplcxed  wIlU  the 
mood  of  the  parllaiupiitnry  committee  ihftn  with  tht 
qneMlons  of  Improvhig  his  )i«aiu<«nglue.    Prom  % 
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laember  at  Ifani  rouiniltUc  cuti«  IbH  alMUnl  inetlion, 
'  WouM  it  not  be  ft  bftd  llx  11  the  engine  should  tatvt 
a  cov  an  the  inckf  'Y«*,'  Mid  Supbrnion,  'it 
mlcbt  Ix  liwl  (or  tlie  ooo.'  Tli«  dbMmliwllan  «( 
trntb  ii  w  tdentillG  u  it>  diteorery.  SomeUmM 
Ki«utiac  men  act  w  if  truth  could  not  be«cpr<a*«d  In 
Uw  TemaculKr,  —  imlred.  it*  If  It  cnnnoc  be  tnilh  uti- 
ICM  dKUcd  hi  llidr  tnriniiiolDgy.  College  men  u«<0 
to  fool  IbM  iboir  trlcauTal  irould  loM  chunwlnr  If 
deprtreJ  of  tU«  di',:nity  o(  Lallu  —  lliouKh  It  ««• 
•Hiea  b:\,]  Litlii.  All  tliii  faollibnOM  U  fact  paa*ii«; 
awny.  Alnwily  It  la  an  lioiior  to  Klentlllcnlljr  Uacb 
•dencv.  at  ir*ll  u  to  tulVBn««  lU  domain.  Still  It  it 
nniljr  met  wUb,  aud  far  I«m  undenlood  lliui  hIcii- 
lllte  r«ieueh.  Uen  li  a  gi«at  Held  for  inimudiaie 
<iccupaMf. 

The  fcl«ntlfl<.-  tii«ilu>il  of  commiin  lea  ting  tniih 
rceosnlM*  the  rscl,  thai  in  exrlf  1if«  m«ii'»  |M>irria 
am  titaped,  and  too  often  the  bulk  of  his  knowl^'lic 
acqtUrMl.  Henco  Iti  funilnneutnl  ralc!  mu«l  Im.'  sliii- 
pliclEr  In  tlio  use  of  lanjiniiKD,  and  In  the  pr»enta- 
lion  of  «ach  truth  in  ih«  concrete.  Thin  Hckiitldc 
mplhnd  ti  iteeil«it  even  to  pi«tpr*e  clauk  leATiilRjc 
from  dlaf-raoe  nnd  clUu*e.  Adopted  In  Ibe  vhol« 
dotnain  of  scholoailc  liuinictlon,  it  iroiild  bring  nc» 
roiarie*  to  Kinticei.  »Dd  ni^w  beii«faclon  ov«n  to  tli« 
■npport  of  part  tcieucu.  A  brtivr  iail«  for  all  ktndii 
of  lUcratuTO  would  remll.  Low  irriling  irould  b«  at 
a  diwoiuit.  Wc  (houhl  Ihiin  chpapun  (cientlSc  lltcra- 
litre,  ami  Incntaw  iniMcums  for  ohject'lcaching.  Vfv 
niav  never  dMtrof  the  la»tc  for  low  and  deitro'lliii: 
prliitf  br  iuTidgUtig  agalntt  Ihein  and  thus  advurtis- 
Inu'  Ibsui.  but  we  may  cr*nl«  a  tnsle  for  valuabk 
ivibllii;  whicli  will  not  be  latirliol  by  tb<>  v1l«.  'Llil* 
llIiTtiiiir«  cannot  bi>  the  nmf  fur  alt  pertoii*.  but  Ibo 
•clfWlflc  inelhod  should  i«n«le  il  all.  Morals 
iroutd  not  be  cxcliidoil,  t>ul  aiiforcrd:  the  Imagina- 
tion not  ncclectfld.  hut  iiurtfled  and  i>I«raiM.  The 
bod;  of  Inform itttori  could  not  exclude  any  iniib 
of  tervice  to  mankind.  Every  great  lutijeet  would 
brine  it«  cotitribniion  »hapod  to  scientific  meitioili 
aiid  aiUpted  to  all  ininils,  —  Ibo  earth  ni  InHuniircd 
by  ilie  inn  atid  the  tiarry  world,  Ita  Mirtoce  of  l(in<l 
and  water,  of  tnounlaini  and  atrearo*  and  villeys,  •>( 
barrau  ntid  fwoductivo  loIl,  the  plant  Ulo  that  dwells 
npun  it,  tbe  animal  tlfv  l(  nuiiiioria.  the  drcum- 
unbteai  atinofjihera  and  il*  phenoineiiA ;  and  man, 
lb«  aclmlSc  anhnal  who  niak«s  all  this  ailo,  and  tor 
wlio«D  tt  i<  made,  and  to  whom  It  is  given  to  potsi^is. 
Tlw  Adam  of  tlil*  period  of  tckntlltc  thought  inlshi 
call  up  hi*  Mvora)  tclencea,  ami  direct  each  t«  ylokl 
what  It  poMCMC*  for  ibii  correlation  of  ecouoiulc 
thouj^t.  for  imman  instnictlon,  guidance,  enjoyment, 
■ml  betiement,  for  tliU  evolution  of  aelence,  for  thq 
gmtteat  good  o(  man  b;  dolnjc  ila  ulBo*t  for  the 
roinntnii  tliliigt  of  daily  life.  UravlUlloii  weighs 
alike  Ibo  noet  volatile  particle  and  the  vastest  of  far- 
off  itart.  Tbe  laws  of  economic  scioaco  nro  the  tome 
Utbs  lowtyaaiotha  gnM  man:  by  tiiem  he  meai- 
urea  the  price  of  hia  talt.  and  the  lafe^uurd*  of  hia 
llUrty. 

Toward*  tfait  gatherlnK-iip,  for  man>  dally  nM>,  of 
•II  lite  leMotu  of  nature,  the  progniM  of  the  ncu  it 


tcadlnc.  Sltaro.  the  teleenph.  aixl  the  telephone 
focna  all  thought  aiMl  action.  We  diail  yet  <lomaiid 
o(  every  department  of  knowledi:'', '  What  cood  for 
maaf  Each  lelencc  will  liave  ila  body  by  itaeif, 
and  yot  llll  nncierDOi  nlatloiu  to  eTMry  art.  and  yield 
lia  pnutieal  leatons  to  every  man  aocordliig  la  his 
iiiidcnlaDtlin{;niid  preparation.  Uata  thua  correlated 
will  meet  tlie  child,— nay,  will  guide  the  paternal  In- 
0IHIMO  and  action  In  III  Iwholf.  But  now  the  child, 
1u  lla  Kreaieat  dependency,  !*  met  with  the  ili'itruc* 
live  follipi  of  igDuniDce.  Kefileclt  mlaiaket,  ordovn- 
ri^ht  violatloDt  of  nature's  law*,  ofteu  oontl^  him 
to  tbe  frave.  or  plant  In  bim  the  seeds  of  permanent 
diwnler.  Pbytleiano  tiuy  r«llove  bb  colk,  or  cure 
his  diMMC;  but  how  rarely  can  they  m  dlroci  tbr 
norslDg  and  training  a*  to  assure  beolih!  If  il>e  lu- 
palrnwiil  I*  mental,  and  wo  go  to  InMne-aayluin*  (or 
advice.  w«  learn  what  per  cc>nt  of  tbe  cases  UHdet 
treatment  could  have  been  preTeiiied,  and  elToru  will 
he  made  to  cure.  Uut  we  want  prevention,  not  cun^ 
We  want  Information  upon  qucstloua  of  food,  of 
raiinent,  of  slielter,  of  air,  of  vocation,  of  occupa- 
tion ;  not  for  one  man.  or  one  cIsh  of  aMn,  but  for 
all  tnem  In  all  condltfoo*. 

Tlie  eni  of  Iblit  dlBusioli  of  knowledge  has  already 
Actually  coninionoed.  M«i  nr't  eiiiiifiod  In  trknilflc 
pursuit*  are  gradually  oominf;  to  (eel  the  ncceulty  of 
gathering,  grouping,  and  generallilng  the  lUta  which 
give  tbcm  a  clearer  mcAsuro  of  heallb,  coinfoft, 
pleasure,  as  well  aa  the  proHi  nnd  Iom  Involved.  M 
balance-sheet*  are  stndved  in  busioees,  to  are  ques- 
tions of  llnaiicr,  of  taxation  and  puhlto  expenditure. 
Gr*ai  operations,  like  iboeo  In  <om.  In  coal,  in  cot- 
ton. In  wool  or  silk,  l«aiber  or  littuber,  lu  Irun  or 
gold  or  silver,  and  of  all  the  great  iuduitrles,— agri- 
eultUTBl,  mccbaiilcni,  cmniDcrdal,  profeesioaal. — 
demand  anil  have  tlielr  MiUcctloti*  of  statistics,  and 
their  vast  nccumultuions  ready  as  conirltiuilon*  to 
economic  science.  Dot  the  correlation  of  all  these 
and  their  actual  minit*  hare  not  yet  been  reached. 
N*etvrthe)ra»,  money  Mot  the  prufll*  of  IbU  wisdom, 
and  is  more  wllllnj;  to  pay  for  it.  Expert  Inveitlss- 
tors  are  In  demand.  Public  action  requires  il.  Tbe 
Idea  o(  a  rv^iubilc  In  wldcb  all  it*  cillzenl  shall  act 
patriotically  and  virtuously,  from  fr«a  rholc*  of  tbr 
rlglitcoiirscaQd  oil  their  own  knowledice,  ilemoiids  it. 
Napulcon  I.  said,  'Statistics  moan  ihe  keephis  v(  an 
exact  arcnuiit  of  a  nation*!  affair*,  and  without  such 
an  account  iliiirv  is  no  Mfety ; '  while  Goetlie  declared, 
'I  ilo  nut  know  whetlier  Bgures  icovera  the  world, 
but  this  I  do  know:  they  show  Aoir  il  Is  governed.' 
America  has  aeeoplod  the  responsibility  of  reporting 
Its  operaltous,  and  of  disseminating  Information  for 
tbe  baneflt  of  all  the  people.  Ituania  of  hoaJtb,  of 
charity,  of  edumtion,  and  bureaus  o(  tiatbtloa  and 
labor,  are  daiunilrd  by  state  and  nation.  Tbey  are 
becoming  potent  in  reducing  to  oriler  ihu  cbaoa  of 
daU  so  long  without  form  and  Told. 

The  character  of  lh«  inforaaUon  demanded  marks 
the  procrtM  of  tbe  age.  During  how  many  aces  was 
tlie  counting  of  men  and  the  mnviiro  i>(  their  con- 
dition underufteu  solely  to  preiwif  for  war!  P.ven 
our  0W1I  colonial  census  was  token  for  this  pnrpoee. 
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TliP  ^nttlinilnn  of  oiir  fxheri  provlilpil  fiir  lep- 
rvwtnlAllori  111  roiinrpM  nml  In  iliv  olcctomi  ciillcs'! 
MCorillOK  111  |>Oi>lllitlioii.  'I'liln  1|»  lUil  lo  tiLM  IV- 
■alU.  A  ina^nil)pi-iii  a-orlil  «(  dnm  li  imw  tprmil 
tttfotv  iM  by  tbi'  i-L-amii.  Evirjr  innii,  wmiinri,  mhI 
cliit'l,  iktii)  Ihoir  Inicmu.  ttntir  Into  il,  ami  it  linn  in 
Imsuii  tor  fArh  ]iv  nil  iht>ir  iHriiiiis  ['npiK^iilu*  miiI 
n>Ulloi>l;  but  Mil  mora  Ihnii  n  IniNiIrvd  Uiaiuanil 
p*ii  pOMtM  il.  and  («w  «ii  iiiu<ier  llic  wlioli-  of  Ii, 
!•  wriiilil  Im  iiH>  much  to  ci>niu  anminlly,  iiti<l  IliPK- 
Ior«  tiuinnl  be  (rp'iiirnt  rFiiniiiiIi  to  im'CC  fvi^rs  coii- 
dltlaiv.  3tai>y  •Ulc>il>Mil4  «]iuii1il  1i«  aununl.  Our 
■yvtirm  i>(  ei>i«iniiient  nHunls  >u  oxcrltvtit  opporlii' 
nily  [o  pyrfi^fl  n  iyM«ni  of  »t.ili»ti<M  puinillr)  to  tlm 
d«m>iiin>  iviiiuii,  und  flitcd  in  mpnt  aH  ilriiian')*. 

PiiUklti*  linvo  Mt<l  iiiiipli  of  thi-  Imparlance  i>( 
Ibir  town-incfttiiiR  ii<  foiiiui  iii  N'0w  Eiiirluiid.  AA 
liii|ioitiuit  c'liiiinci«ri!itic  of  It  fi  (liv  btinuiitg  of  nil 
•|ii««iloni  uf  public  tttxalion  niid  cxpt^iiitliuK  ind 
|M>lk]r  tn  tl>p  eoiisidcmtlfln  of  aII  iltc  cIIjiptik.  TIiI* 
alteiillon  of  nil  the  citixcna  Ic  lli«  ili'liiiK  «(  iiiiinl- 
cjpil  iu>lt«ii  III  Inruc  cill««  It  iin|>[)K«il)I(-:  lliFn.-fure 
ilii'rp  are  jiiiblic  ivjmrts  ami  iniuiitolil  rUtcmeiiU. 
Bill  fliiould  lli«  town  sj^ii-m  nt  n-poili  lie  rvtry. 
where  iid»|>ti;il.  nnd  tbi>r  In-  (i>|iitHi>i|  i>y  coiinly  and 
state  (iiTiiniMi'Ipf,  iho  nntlon  rnuUI  cii>ii|i  tlicF^  n>  m 


to  ([iv8  a  vnrtety  at  f.nni  mid  t»»uli  fulDciriii  for 
ench  Mconliiiic  lo  hi>  InirivAi.  Tli*  *iii-li'nt  niid 
(taifiiiian  nouM  Bnd  ib#iu  fullini;  Into  ii]tpn>p(1aU' 
elftue*.  tif  iiitlle1i>nt  fivquriicy,  und  In  cnniMVtlon 
witb  our  ilm-nnnlnl  rfilKi*  at  ilii>  nalloii  would 
■Ktoiiivr  111  ill  Ibe  very  (root  ranU  with  tcupcct  10 
kimwicJiK  of  Diiniel*^*  lu  s  piMjpli',  Till*  l»  now 
ilonv  iiii-iuurnbly  for  ilic  lubjeul  of  (.■iliicalion.  Kacli 
Inttliiitliij]  piibllalii-a  It!  ro|H>n  or  catalocuc.  iiio<t 
town*  ami  cIiIp*  ibt^Ir  nfportii  muiy  lUlos  gntltvr 
ii|i  ilf  dnii:  aimI  iIi«  nntioiinl  bumii,  <an4ull> 
aToiilini;  iiiiproin'r  i-onipUcKl '»<'*■  Mid  MiMy  for  tli» 
purputci  of  iiifiirtniLlloii,  JMtm  iiii  annuiil  volniiM. 
Tlie  n-milL  )■  uiiicgiie  Iti  llio  liintory  of  vnluntao 
WatltUf*.  W*n'  Ibln  •juli'm  rariicii  into  ererj  othtr 
Kn-nt  nel.l,  mid  tlii'  wlmlc  illntiliod  Into  n  ilngk  tot- 
ilffi*^  anil  tlioiild  PHch  iialloii  do  tli«  mac,  ira  iboulil 
«<>«  tiie  begjniiiiif;  of  n  >i>lld  fomiilalloii  for  inivr- 
nattiniallHii.  and  thu  kcictitiDe  nieiboil  at  tiv*t  i>vr^ 
TMlliilt  Iba  world  of  llmuKhl.  IL  woiilil  drlennine 
ili«  tiiotl  far-rcvfbiiiic  zi*i'i''^"«atii'<>"».  a»d  bavn  im 
I'fleicl  upon  comniou  lifi'  not  now  pOMlblo.  Cbild- 
Iiuoil  wuulil  he  u!«1icr«d  inio  nuw  conditton*.  ami 
nllkr  the  liiimblcit  and  tlio  hlsbuu  would  more 
•■dJtIlj  lltid  IIm-  imtli. 
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PROCEBDI.VGS  OF  THE  MA  THEifA  TIC  A  L 
ASI>  Pt/YSICAL  SCIIifllCE  SECTIOX. 

THRWHtiMiof  lite  Brillsb  iM-oclatlou  in  Montreut 
inlltbt  be  fairly  dusl^aitd  lu  a  "itciioii  A'  iiif«t- 
in;,  In  Tiew  nl  ilir  lending  imsiiion  in  Drillah  iiclenet-' 
oraupii'd  by  Ui>'  rrprrianinllir'  of  lliiit  unrlioTi,  and 
IliP  pronitnetici-  wbifb  «'Sf  Awunldd  tb'.'iii  »nd  tti«ir 
*ect!iin  in  Ibv  |;i.-iieral  inpctiiiin  of  the  a>?i(>(.'littion. 
Tlie  rrtlrin^  prciidirnl  of  tb<?  niiodntlon,  <>bu  wlli  lu 
bate  liccn  pruirnl,  bul  wan  nut,  wai  a  illRlIiijuiiilii-il 
inpiiibrof  ihe  t-'clioii.  HU  fpw  diili-mv'rw  (trjic"- 
fully  ti^rfonniMl  by  anxtber  distlnguiilieil  luviub'^r  iif 
Ihe  Mclion.  Sir  William  Tliomtoii,  wlio  al>«  pre»lcled 
(iT«T  tliflaittings  fit  tlic  tccilon  durini;  iJic  in<.iiting. 
A«  rpprcwnllnj  tlir  rplliliii;  pri-*Ul«nl  bfi  liiTiniliired 
bl«  »ucceiiivr,  tb'-  pre>ideiit  fur  Ishi,  hi  tbe  per^iiii  id 
Ltird  Riyleik'Ti.  another  of  ihc  "iLron;;'  nieti  of  sec- 
lion  A.  Two  of  the  Ihrrc  evening  lairtnrn*  were 
gltMi  bf  iiKinbi-rR  of  tli«  mtUoii,  on  tubJcGt*  coii- 
nerlml  ultb  pliynlca  tuid  aKrotioniy. 

Wlirii  U  i*  remarked  that  tlie  pl.wi!  of  imviiii; 
nlf<>rB  no  p.tpecini  allraetton*  tit  Kludeni*  of  nialbe- 
nutleol  anil  phyMral  irkiio',  Il  will  be  aitinltii'd  tbnt 
tin  Kill  of  tbe  •ectltin  prp*eTi(ed  an  umuiinl  nrniy  of 
great  tininM.  ini'ludlng  lu  ii  did  surb  m  -Sir  VVllIlain 
Tliomixn,  I^ril  Rayklyb.  .1.  <'.  Ailanin,  .1,  \Y.  U 
Otn)*li<-r,  lletirld.  l>OHar,  riveci>,  .Unie*  Uluinber, 
I.ail^e,  Iter.  S.  J.  Perty,  Oibonn.-  R<ryii<d<1«,  und 
many  oibers. 

A»  mljht  bo  (4*ily  Inferred  from  a  ttUnee  at  the 


iibove  IIbi,  a  tnrue  majority  of  lb«  iwiiern  prv*eninl 
bad  to  do  niib  pliynU'K  i-ntliurthnti  uilb  attronoiTiiy  or 
pun'  matlicmntlo.  l)y  a  Jiididniis  action  of  tbe 
Brctiiiiinl  oiiiinlciee,  m>i|  oup  worthy  of  linllAtlMi, 
tlie  papen  •HVre  very  falily  '  1>iiiicli<.il '  by  Mib}eola  to 
tbal  one  wii>  not  n-viulrvd  lo  rviuain  during  ibe 
cntltv  wnnlc  In  nnlor  lo  tlRlcn  to  tlie  treatment  of  n 
partlcul^  t«pic. 

'Die  Gral  notable  physical  paper  to  be  pretenied 
was,  ut  courve,  tbe  addreia  cd  IiOfd  lUyleifh  u 
prnildent  iif  l)i<^  a»<nrl.iilon. 

Tliis  iiddte««  liaH  alreiidy  been  placed  befora'  tb« 
rL-nderg  of  thin  journal,  niid  Dii  exteniled  reference  lo 
It  will  lio  nccoiiarj-,  Allbougb  hiilori'Ml  In  ill* 
main,  Il  wm  rl<:li  In  valiubln  nnd  llinely  nig;;44tl'>i>« 
Riieb  v  cuidil  rome  only  from  "lie  m  llt<ir->iiifbl]r 
familiar  wilb  lliu  lovics  referred  lo  a*  il»  aiilhOii.  A> 
a  «unple  ut  tb«H.  iniiy  be  fjaotcd  the  reniATfcfi  eon* 
cenilnc  the  Ihenr;  of  the  acllon  of  tb«  ulcplwti*, 
wbicb  wa«  declared  to  be  '"■till  in  imnie  rejjiwU  ol». 
neure,  hi  in  •bimu  by  Ihe  comparative  fuihin*  ut  ihe 
many  aiiciapts  to  improve  U;"  and  in  conBideriii^ 
Mine  of  Ibe  fX|)lnnalion*  ibat  Iiave  liceti  nffereil. 
Lord  Kayleinb  nald,  'Wb  do  vrall  lo  t«tiieiiiber  ibat 
molecular  ebaiiitet  hi  toliil  maMin  mv  litaudlble  In 
tbemaelri:*,  aiitl  can  only  lie  manifetied  to  our  ear* 
by  tbe  genrtiiiion  of  n  tn-uiid-fm  motion  nf  U>e 
e\ieriinl  fiirfaeo  ejHcndlng  <"'or  a  coli»Ulerable  are*. 
If  Ibe  ^iiif.ice  of  a  Milld  remain*  iindii>Uirli>-d.  our 
ears  can  lell  us  nollitiif;  of  wbal  goct  on  in  III* 
hiierlor," 
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TIM  odilrtu  of  Sir  tVllliMn  TliouiMn  u  prMldlng 
dOcer  ot  «M(i<Mi  A  iniac  t>«  cuvlaiif  rrail  and  Mud> 
hd  to  be  ii|ipr«ciiiiMl.  (>n«  ur  tno  ol  llw  'ttep* 
loVMilt  ■  kiiivtlc  ibcury  o(  muiur'  way  \iv  nwliMy 
ref«iTOd  to.  Tli«  u  3fll  uii9imiii>iiiil«d  ■IJI1i>.-tiU)r  in 
the  kinetic  llirotj  of  (pui-*  U  llic  u;ilniiulion  of 
wlut  acdiiilly  r:ikni  plnviT  iluilii;;  >  moleciiliLT  o>ltU- 
ioo.  U  tiMil  liatilly  lie  tulil  ibiic  physlctu*  will  iioi 
b«  Mlb6«Hl  iiiilil  more  or  \raa  ot  ibe  olMcurhy  Htr- 
rouixlliifi  IliU  «nl>)i'i:t  !■  <llt*i|MiUil.  Tli«  niulual 
nrdoii  ni  lli<  DiiiiiivMi  ot  ooDUIon  liu  liccn  gL-ticrally 
iiMuneil  lu  Iw  r«|Kil«ivc  by  till  olio  l»v*  nrilU'ii  of 
or  cotiiribulol  lu  ate  kinetic  Uitoty-  Sir  William 
TIiniBioii  uk*,  Mny  ll  not,  after  all,  liv  niUnctivu? 
I'li'lvr  cprialii  r.-i>nillUonii  it  imiiu  tliat  Itir  >i|>i«iu*- 
aiicr  of  ipjmiImoii  inny  hv  llio  nwillot  altrwilirn.  In 
^iH^inl.  two  ntolcculi-'i  nppruadiins  uacb  olber  villi  a 
iiii;ti  fclocJiy.  auunivi]  to  bu  iliK:  ti>  tliclr  nllractluti 
fur  ancli  oilier,  will  appniarli  oI>l)i|iirly.  >«  itic 
cliacoeiof  aH)uaiv'bU'  will  liv  HrepJin^If  Miiall: 
Uwy  will  then  dMb  paat  ctuh  oUier  in  stiuifly  con- 
nvn  iturrct  Atotiiiil  llielr  cutilrc  of  Rrarlty,  niul  By 
Aniiider  •gaiti,  wmellihic,  iiukwil.  aftur  111*'  fMlii'>ii 
ii<  n  COOMI  jiBMiiii;  (rviiu'l  tli*  «iiii.  "  A  ratvlrw  oil- 
looker,"  M>>  Sir  WirlUm  ThcMiismi,  "  miglil  im*^lTi<: 
th»f  had  irr'Ilil  "r>e  iiimllier."  Tlie  filc4  lli«l  Uiii 
Rintual  action  iniiilit  W  atirai'tlvit  luiliw  lUan  r^wl- 
MVi.'  bill)  Imu  ill  lii*  mini)  Ive  tliirly-Svc  yatu*.  Imt 
up  lo  lite  i>(c]Minitloii  of  this  adclrcH  bu  bad  nrver 
niiidc  •iiT  tlilneof  IC* 

fiat,  alU'r  .ill.  Ili«  inokculM  niuat  tin  Innultcly  mnall 
in  onkr  ilut  tli«7  OMiy  n«efir  couio  in  iiciua]  coiiiaoi. 
•0  tbal  w«>  canaot  evade  tlie  cotiaiileniliiMi  of  t]i« 
clfrcis  o[  ilirae  TtA\  lm|iact«  irltPii  itioy  do  occur. 
CSofiHriilns  ibMo  iinpcui*,  but  two  vjair*  ttitai  (o  bo 
Opvn  to  u*:  the  oae  li  to  itnagiDc  [be  niolrcule  Ii>  be 
>1llll«rlMlicfol!>l;  tbpf.iliiir,  to  conceive  It  to  Iv  a 
'  conflj-iiralioti  iif  luuiiiiii  in  n  cotitlnuotiii  a)l-|iurviul- 
Ing  ]ii|iild.'  It  Is  btirdly  ii<^ci>?»nry  to  lay,  tlinl.  In 
tlie  npliiloTi  of  .Sir  WllUaiii  Tliuiuioii,  iliv  Utier  itiutl 
lie  tlw  fliml  liTpoili>^l(  upon  wlikb  we  nay  rul. 

Bnt  a«  a  i-oiivcniriil  liiti-fiiii'illati'  Mtntloii  lie  nus- 
;.im<.il  tbe  coDMpUon  of  an  «lahtic  tiiolfcnlr,  (int  >■( 
irliMi  wr  mlgbt  not  uoUy  coiutnici  n  nioil«l  of  a  jca^ 
bill,  witli  MimiF  (atUfncUon,  by  llofcini;  tbi^M  nwile- 
IiIm  tii|tMli«>r  wp  ailithl  explain  ibn  I'luticity  of  * 
illd.  In  a  imp^r  prvMBted  lo  ilii'  Itoyiil  tKiclely  at 
bUnburgli  io  Jlircli,  1883,  of  wbicb  the  tlUc  only 
beeti  poMialicd,  1i«  hail  tliown  bnir  iin  eljutlc 
■ytMH  BMy  l'»  coiiMruol>i<l,  compoteil  eDtlr<>ly  of 
mlubly  dbjHisetl  inatau  in  inotlun.  A  •ratctii  (if 
four  gyroxaik  ma»i>9  coiui««t«d  lo^tlier  by  links 
wan  iiliown  to  pou«i«  >ll  of  tlie  projierties  of  an  onll- 
iiarr  ftlutlc  *pHu)[-  alilt<m);li  comtioted  i>(  uintliM-  In 
ItMlf  enliK'ly  il«vo4<l  uf  ola»ilclty.  Bj  iiropcrly  Unk- 
ing grcu  iKuiilwnof  kiicli  i:yn>«ia(lo  tystein*  lojcvLlier. 
ft  tiuMlel  of  an  otastic  lulid  n.-siilu.  Such  a  liypi>- 
IbaileaJ  *oUil  lend*  lliclf  eoilty  to  tlic  ki  plan  at  inn 
Of  luch  elTedf  m  tlie  rotiiilon  of  tlM>  |ilani>  <>f  vllira- 
tfun  u(  a  nave  traatmlllol  tbruui:li  it,  n*  in  Knra- 
dAy'*  celiebrali-il  csp«ritn«iit  of  the  rutAtioti  ot  t]i« 
plane  ot  polulMlioa  of  atay  of  lisbt  iu  a  Di*gni-tic 
,Jal>t. 


Sir  WIUIaib  TboBiaiiii  coDflikred  turtlicr  ibe  puMi- 
bDiiy  uf  di»ordin|;  enliivly  Ibu  {witnlBlF  of  rigidity 
lb  ttti.'  tnatcriala  under  contidcratlou.  and  tliowrd  tiuw 
a  bfdri'klncllc  model  of  mollrr  mlfbt  beconainirln] 
In  wbicb  all  iImt  ellvct*  ot  'action  at  a  ilisluicc' 
mlgbt  lake  place.  By  metk*  ol  iblo  tbe  model  of  u 
perfect  g«a  iiilKbl  be  prodiieed,  lu  wlilcb.  Itunever, 
il>«rc  ttlll  I'StaU  tlie  dilUculty  of  oxpUinlnjc  tlie  otse 
of  actual  impart  of  tbu  partlciet.  :K>in<.-  Ingeiiloiu 
■ugsi'^l'ous  ner«  luadu  in  the  wuy  of  lurmuiintlnit 
lbl>  dilBi'ulty;  iind  ilor  uhoie aildreiu  wMunrlcIii-dby 
ibv  iDMt  deli^tftil  dlfrvatkin*  on  ilie  pnii  of  tbe 
autbor,  during  wluch  tbe  mantucrlpi  was  neslccied, 
aDdllie*r«llaiiira»iUtonlrdilio  ph'iuiiie  of  follovliig. 
atliMt  It  could,  the  ^rmi  pliyMoltt  In  hit  int«1iuitary 
cxtunion*  into  tbi*  most  intvreaUni;  but  llule- 
expkired  dMualn  of  ji)iy>k»l  Mhiice. 

Lotd  Itaylelsli,  In  liU  pn'*t<lriitUI  addrw*.  Iiad  re> 
(ciTtd  at  MDio  l«n);tti  to  rveent  lnieuit|aUoiis  ooit' 
rt'iiiiii^  Ibv  Uioory  of  lubricants;  and  Ibc  section  wo* 
therefore  la  a  fnnmblu  mood  to  liitPii  to  tlie  tlr>t 
rv);nl*r  laprr  on  tlie  prosralsme.  wtilcii  was  a  tbeo- 
ii'iiciil  cuiislitenulon  of  tliat  Bub)tcl  by  Pruti-JMr 
OslHitue  itvyuoldt. 

TLe  hltltritu  unreccignfiol  result*  oblalnol  by  Ur. 
Tnwer  ill  lilt  e»|>i'rlui<!nt*  wem  ntfarreil  lu.  Mr.  Ib-y- 
nnlil*  utiilfitnliiiiK  ei>  rhou'  ihnt  lliey  were  in  strict 
■cconUnce  with  uar  kiiowl«d);e  of  ilie  Uws  of  niotlou 
of  tlicous  Unids.  Mr.  Tower  bad  fnund,  tbu  when 
ttic  lolailng  jounial  wllb  Its  box  was  ininiened  bi  a 
bAtb  tit  tlie  luiiriniii.  tbn  rcslstancw  wa»  not  mori' 
tliBiioiie^tentUof  ItsvaluelnurdiiiHrTolllnc.  and  that 
the  Jnunial  vm  Ipu  likely  lo  l>cai  at  hluticr  tlian  at 
kiw«r  «|>^k.  tty  borSiii;  n  hole  thruu(;h  tlio  tii|i  of 
the  boK,  ll  WM  found  that  ttic  uil  was  forced  Ibroufb 
with  coaiidentMo  reluclty;  and  on  attaeblng  a  pr«M- 
ure  gasffe,  at  high  a»  iwo  hundmt  puntid*  per  Si]i(ai« 
Ineli  wan  Indlratud.  TIiv  ■•11  apiH-areil  to  lie  carried  up 
by  lli«  inoUo«i  of  ttie  jivutual.  and  to  fonn  a  Glni  u|kmi 
which  the  bos  rested.  )[r.  Beyuolds  ahouwl  that 
tliere  would  iivceuorlly  tvsult  a  dlltcrcnc*  uf  pmaiue 
OB  the  two  tides  of  tlie  Teriical  line  throa^^  tlie  oeu> 
Ire  of  gravity  hi  ihif  thin  apoee  between  tttc  box  and 
Journal;  the  niaxiuiuu  tfein^oa  one  aide  or  iJic  other, 
•ocordiiii;  ai  tlie  rotation  Is  one  wmy  or  tlie  otiier. 
Mr.  Ti-wiT  hod  found,  ibat  If,  alter  ruuiiine  iliv  jour- 
imI  for  Mue  Una  lu  one  direction,  a  letersol  wan 
nude,  gnet  bMtUie  wooM  rvauli.  Onln;  to  ibe 
dllterenoe  ot  preMiirc  abore  retcirod  to,  li  «-at  to  be 
expected  that  ibU  would  occur:  a*,  nndouMedly.  the 
box  and  Joiininl  lioc.itne  odajilcd  to  encfa  other  for  ■ 
oeitalu  direction  of  rnnnlii;.  Mu)  vben  a  revorHl  waa 
made  *omc  time  would  elapse  befom  a  tn-uln|>4aiioD 
would  be  eompletoil.  TfaU  would  explain  why  a  new 
Joanial  and  tKix  would  niwiijr*  he«1  on  Ant  being  ran. 
bowevi-i'  ptrftKt  Ibuy  may  be.  Mr,  Tbwcr  had  lik- 
ened tlie  operation  lu  a  siroklng  of  the  flbee*  of  tbe 
Hiatal  In  oni'  way  by  one  direction  of  rerolutjMi,  uid 
the  rever*e  ttroklnc  at  the  early  part  of  a  t«vened 
motion;  but  this  was  not  the  true  explanatloin,  aa 
the  resistance  wiu  evidently  a  ibearing  rtHbuuiee. 
tile  sliding;  of  one  layer  of  oil  over  tlw  other.  Sir 
WllllMu  Thornton,  In  oommentlng  upon  liie  paper. 


350 


SCIENCE. 


IVOL.  IV.,  No.  SI. 


olli^il  nit«iil)On  to  Die  fact  that  od«  solid  cannot 
•llilp  over  .-inotlicr  wllliout  trarlng. 

Pn>f4i>i)iir  Rqyiiold*  nUo  prr«ent«d  tm  IntorMtliig 
pap«r  on  a  msthoil  c^  i]liisir»iiM|;  ifaa  lecoml  iMrof 
ihenuo-dyn  arnica  by  mvanii  of  kinetic  elasticity.  U 
a  long  lluxlbk  cord  or  clialii  be  >uipi.-iicl«d  witli  a 
weltclit  M  ilie  lower  «ni],  Ilir  weight  iiiny  be  llflod  n 
couBiil«rnbl«  tlJRiiuici?  by  coininunicalliiii  n  vibratory 
inotiou  in  a  horlujijial  iiUiie  tu  ibe  ij|ip«r  oiul  of  [li« 
chain.  It  then  n-'pa-soiiti  aiv  absolutely  rercriiblc 
cngliM.  If  ilio  n-Rlgbl,  when  nt  dm  pleTatctl  point. 
be  reinovcil  fn)m  lli«  cbalii,  in  ■tralgblvii  ib«  chain 
out  will  r^qulr^  m  preat  an  ci|iciiilitiire  of  eiict^, 
not  ei>uiiliii:clinl|>ation  Uin)U|;li  fricllon.  eic.,»  was 
C0ii*uin''il  In  railing  tbe  welgbt.  It  tvn.i  sliowii  that 
in  tbift  niuil«l  Ilia  mvan  •'qu.ire  of  ihu  i  <<|i>cliy  of  Ih^ 
dialn,  inulllpU«d  by  ibt>  n-dgbt  per  tinjt  of  teiijitb, 
corruponds  to  tlic  beat  in  Carnut'i  engine.  Anoilicr 
form  of  ih«  ilevlce  consisted  of  Iitd  lertlail  cords  to 
which  a  number  of  liorironial  bar*  of  wood  ware  al- 
lochcil  nt  ci|Ual  dl-ilaiiceii.  In  il!»ctiMittg  the  paper. 
ITofuior  Pitx^'^cald  dcacrllfod  a  i-cry  pretty  fllub 
Inlionof  the  same  principle  bytneant  of  a' Inlancnd 
gpveraor,'  with  n  chain  and  wclfiht  atlaclird  In  luch 
a  way  ai  to  be  In  equilibrium  iii  all  piMltloni,  the 
dotall*  of  which  are  (lifficult  to  dwtcribe  without 
tlia  aid  of  a  diagram. 

The  (iibjoct  of  tho  r^lnllro  rapor  tenilona  nt  a 
l>LHly  Id  tli«  llqitlil  aii'l  inlld  »tat«  nt  the  sftme  tem- 
pcniiiir«  VTM  difCiiM«d  in  a  paiwr  by  rmfetaor  Itaui- 
Mj  Mid  Mr.  Sydney  Tounj;. 

Profeator  Jame*  Tliomion  long  ago  {lolnteil  oi>l 
that  Ibcru  iniLSt  be  a  mulden  change  In  the  ciiivc  of 
vapor  den  illy  of  nal«rat  the  point  Of  lolldiflcntlon: 
and  fihowoil  tbal  thin  change  was  rvully  la  he  detpctc<l 
In  Heaiiaull'a  rwull*,  bm  that  Rcgnanli  hiinaolf 
had  tioi  thoutcht  aiicb  a  break  lo  occur,  tuid  ti.-id 
'■moalbed*  hii  curve  at  thia  jioiutL  belierini,"  error* 
ot  obMrtatlon  to  be  luffiaent  lo  cover  tbe  dlicmp- 
uielea. 

Utwrs-  RaiDiay  and  Voiiiic,  by  meant  ot  InfKiiloiia 
davlcp*.  had  overcouie  some  ot  the  difficulties  of  the 
experinieni-Al  lnv(utigali>>n,  and  had  eipcrlmenlMl 
upon  cniiiiibor,  benzine,  water,  and  Mvcmt  other  *iil>- 
alnncca,  Tlie'reiolia  were  In  acciirdaiico  with  the 
previously  acccjitci]  vicwe,  and  in  the  ciue  of  wnter 
wvrc  found  to  asroc  with  tboae  burad  upon  Profosor 
JauiM  Thomaon'*  formula. 

Radiation  waa  tlic  aubjecl  of  two  or  Uir«e  |inpert. 
(■rntiaior  Uewar  oUrred  ihe  lueihod*  and  reaulia  of 
•D  itiTwatlgntiim  nt  tlie  law  nf  total  ratllatloii  al  high 
tempetwinre*.  The  plan  and  ar»npin«nt  of  tli«  np- 
pntatua  tor  th«  reacarch  were  lni[«nloua  and  ettective ; 
and  I'rotcMor  Dewar  uatod  that  lie  had  ]uat  learu«d 
fn<m  Profcuor  N«wcomb,  that  lie  hail  tome  time  be- 
fore devised  aud  deicrilwd  an  Mrangement  for  the 
aame  purpow.  Idvnilcal  in  pilnclpio  wlili  Uiat  made 
lue  ot  In  bU  own  work. 

For  relatively  low  tutu |>erat urea,  Profeaaor  Dewar 
made  itw  ot  an  iron  veaul  contalnlnit  niercury.  Into 
whicbatb«rmotn«ur-bulb  wu  puahed.  Tbe  radla- 
Uon  mcoaured  wai  that  from  one  aide  of  the  vewe), 
wUoli  wa>  maile  of  cxctcdlngly  Uiln  Inm:  and  the 


lieat  waa  received  upon  tlie  face  of  a  Ibenoopik 
encloMd  tn  a  c.imi  property  acrvp.ned,  and  arrMigo) 
to  tbal  a  atendy  current  of  wiiter  wmild  be  atMl  to 
nialntaln  contiancy  of  t«inperature  at  one  (ac4>.  For 
tbeie  lower  tempvmturea,  tlie  pquition  exprcsaing  the 
amount  of  mdlatlon  was  ot  the  ordinary  («raboUc 
foini,  ihe  radiation  IwIiik  nearly  proportional  lo  t)i« 
(■]iiare  ot  tbe  Ii.-ni|ieralttre'.  The  diOletiJty  in  deoilinf^ 
with  high  teiiipemturc  Is,  that  iuom  aubslaiicm  un- 
dergo an  nliemtion  In  tbe  character  of  the  surface 
when  tlifi  tnmpi'Rklui'e  I*  vary  luucli  raided.  Th* 
arranueiiK'nt  lluii I ly  adopted  coe»iat«d  esBentinliy  of  a 
plntintiiii  air  thermoineier,  tbe  bulb  of  which  was  en- 
cloned  in  a  imati  furnace  with  a  tmaJl  (^toning  throii$b 
which  th«  radiation  took  place.  Tb«  walla  •>(  iho 
pUtitiitni  bulb  were  very  tblch,  nearly  ■  qtmrtcr  of  an 
inch  in  the  actual  experiment,  uid  the  bulb  was  con- 
nected with  a  uicrcut}  manoniclcr  tor  detonnlnlng 
tbe  pruaur*.  Espcrlmeni*  wore  alio  mail*  to  dct«r- 
mlne  tbe  mdlstlon  when  the  thennupliewaaproiecieil 
by  an  iodine  acreeii.  The  reiulta  were  an  followa, 
tlie  Ruruhor*  being  in  u'bltmry  unit*:— 

ICadlallon  at  000°  .  .  W!>.  acrceii  naed,   ft 

■'  700"  .  .  10.5,      '■        "     Its 

"        "  SOoe  ,  .  2H.0,      "        '■      lOJ 

•■  WO"  .  . « 5,      "        "     JftV 

"lOOOo.  .80.5,      "         ■'      M-0 

"IIOOo.  .  W..'..      "         "      00.0 

The  naiumptloii  wat  made,  that  tlie  ndlallon  waa 
rtpresentml  t>y  some  power  ot  the  temperature:  awl 
tbU  power  wn*  found  In  Ibe  tlrtt  cate  lo  be  3.4,  ami 
in  the  tecomi  &.%,  thui  thowlnt  a  tendency  to  ap- 
proach the  tuiu'th  (luwer:  and  altutition  was  call«)  to 
tile  fact  that  many  of  Ihe  reiulti  of  Dulong  and  Pellt 
were  well  rcprcieuled  by  Iho  ei]Uatlon  It=R[*. 

llr.  J.  T.  lloltonily  offared  a  p«p«r  on  the  low  of 
heat  by  miUallon  and  convection  as  affected  by  tbe 
ditneniions  of  tbe  cooUng  body,  and  on  coollni;  In  a 
vacuum ;  which,  on  ai'rount  of  the  abiciice  ot  the  au> 
thor,  wa>  rvnil  by  Sir  WlltUm  Tbomson.  Tbe  paper 
waa  baaed  on  an  estctitlve  autoes  of  retlMAnee  nicAa- 
luvments  ot  copper  wiroa  under  various  condiilons, 
arCCCptlng  tbe  H-ell-known  coeOlcinnl  of  Increase  of 
n-siatiuie« of cop|wr for InorMM ot tempcraiuiv.  Tbe 
coiieluatoii  «  aa  reached,  that  the  emtation  puwrr  ivax 
greater  for  small  witet  iI»LUfor1arg«otios,aDd  tbat  II 
dinilnlahcd  with  Ibo  pmture. 

It  would  be  alninul  Imposalbla  to  give  a  petfectljr 
clear  Idea  uf  Sir  \Vllli.'via  Thorasuii's  paper  nn  ■ 
gyrostalic  worklng-tnod«l  of  the  magnetic  ooriihu*, 
without  quoting  tbe  pa|<er  entire.  What  he  propose* 
to  accnmplUh  may.  however,  bo  readily  undenlood. 
Al  tbe  last  .meet  lug  of  the  OHOclaiiou,  at  Soulhpon, 
be  liod  explained  uveral  methods  for  overeomlnK  Ibe 
dlMcullic*  which  wemed  to  have  dcfcatcil  all  prvviom 
attempts  to  re^lixe  Foucniilt'a  "  beantirnt  Idea  of  dl»- 
covering  with  perfect  deflnlleiieM  the  eartli'c  rwia- 
tloiial  motion  by  means  ot  the  syroseoiw."  He  bad 
then)  abown  that  a  gyroilat  supported,  wltboul  fric- 
tion, on  a  fixed  vertical  axis,  with  tbe  ajtls  of  lh« 
fly-wbeel  approximately  horitoulal.  will  li«have  m- 
Mlly  as  doea  ■  'mAgnetic  compass,'  only  with  r«r< 
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.  tnnce  to  tba  tni«  or  roUlloiiMl  north  rallicr  lluui  lli« 

MO^tnotlciiomi.    A  m»lliod  no*  Ui«m  pfOHtiUd  for 

n  naunilng  a  g;xratut  aI>oll^  tuch  verilcal  axb  m 

to  redaw  Ibt  (riation  to  n  niinimimi.    TIiv  prwent 

L  paper  naj  conccmcil  prindpnlly  In  i)iv  prcM-oUtlon 

And  ditouwlon  of  anotlior  imd  i>liDptar  plan  (or  mal- 

lilifaig  tbe  sane  Iilea.    Tbo  plan  consiaivil  «*M'iii)ally 

In  lutpendlng  a  syroiUt,  properly  construcicil.  by 

neant  of  a  vefT  long  an<l  ver;  Aiic  *l«d  wire  ntiarlwd 

Id  a  tonlon-faMd,  capable  of  being  lurnvd  about  a 

tenical  axis,  ai  Uie  Up.    Tbe  gyntun  bring  eua- 

peiiiled.  by  tncccMlrc  atl]ustui«nU  of  the  pa«l(lon  of 

■bi-  lonlon-knil,  n  potitioa  l>  (oond  iuwbl<di  ttic  po- 

•Itkin  ol  the  gjrMiat,  In  ri-lailnti  tn  tbu  Ii>r»ion-hoai1, 

I  abowt  tbat  Uw  wlr«  is  tn.-«  frutu  torsion.     lu  tlil* 

.  porition  the  axis  of  tbe  gyrottat  will  be  iu  tbi-'  true 

I  Borth-and-KOUth  line;  and,  if  diiturbed  from  ilili 

poaltloB.  Il  nil)  Tlbrnlc  about  It  prCirUely  a*  doe* 

on  onltiiary  magnetic   needle  about  the  magnetle 

meridian. 

Tlie  author  pointed  otil  icrcrnl  difficult!**  In  tbe 
vay  oi  lb*  complete  raalluiloii  of  the  Idea,  and 
I  clowd  by  auggcsiiiig  some  iiuMibte  nietbud*  of 
mnunilng.  In  a  simple  vay.  n  gyrostat  free  lo  move 
aboiil  an  nxi*  rigorously  or  very  approximalcly  verlU 
eal.  Kegnnlleis  of  any  practical  roaulU  trhlcb  may 
Gonie  from  It,  the  luegMiioii  at  ■  gyroauiic  cotnpmi 
Is  singularly  intetvsiln^  as  au  cxatnple  of  liow  I'lOtton 
raay  rfTectitdy  take  the  plnee  of  9  dlrrclitig /nrer, 
aliboiigh  only  one  of  tlie  many  wblcb  ?iir  William 
Tlioniioa  baa  turniihed. 

A>  waa  naturally  to  be  expected,  topic*  bearing 
ii)H>ii  ttx-  subject  of  etocirldty  orcuplod  a  icood  sltare 
of  the  time  of  tlie  section.  Utifonunat^f  oae  or 
two  paiwrs  buKring  upon  ttui  lubjcct  had  been  aa* 
atgiMvl  to  tbe  rbriiikal  section,  and  wore  pcMCBtad 
eonieinp'iraneoasly  wltb  tlie  electrical  dlKusslon  In 
•eeiimi  A  The  paper  by  Profesaor  FranManil,  oil 
tlw  dieinical  aspects  of  ilie  storage  of  pomrr,  >ras 
one  irtikh  many  momben  of  section  A  notild  hair 
been  dellulited  to  boar.  While  ll  was  being  read, 
howcter,  section  A  v/u»  engaged  In  an  cxlrvmely 
Intercetlnc  discotaion  of  tbe  queetlon  of  the  sent  of 
tbe  *|tctramotlTe  forces  In  the  voltaic  e*1l,  irhtcb 
wa»  ofwaed  by  Pmfaasor  l^gc-  For  the  llrsi  iliue 
Id  the  hUiorr  of  the  aasoclatlim,  tbe  expeiimcDt  wo* 
aiicinpied,  of  aa^ignlng  a  dcBiiltv  topic  (or  gcnani] 
dlacusidon;  and  ilie  success  was  such  a>  doubtloie  to 
ieail  lo  a  permanent  MtabllaUii^ont  ot  the  caslom. 
The  selection  of  Professor  Lodge  to  open  the  dlscot- 
slon  was  extremely  (oriniiate.  Be  Is  not  only  a 
ready  aikd  clonr  rxpoundi-r  of  bU  »n-n  flaws,  but  be 
was  fortunati.-,  a*  a  leader  In  tbe  discussloo.  In  that 
tliose  vi«w^  were  not  tbeec  which  an  generally 
Mtfepted  OS  lieing  orthodox,  tils  opentns  paper  vaa 
largely  lil*IOtlcol:ln  fact,  too  largely  to  In  Ilis  opinion 
of  many  of  his  hoaran-  He  im^ed  tbe  bistury  of 
the  diacusaioii  from  tbe  lime  uf  Volu,  dedaring  that 
tbe  onl;r  rtiUly  great  contribution*  to  our  knowledge 
el  the  tiibjeci  vera  those  of  Volin  In  1801  and  of  Sir 
muiain  Tliomaon  In  IIS^I.  Of  iaie  year*  the  su- 
callnl  ci>»tacl  tlieoi7  bad  biwii  eenerally  acci^ptnl. 
Tills  ibcor;,  aa  generally  understood.  Professor  Lodge 


couM  no  knger  accept.    lie  did  not  believe  lltst  two 
mnals  In  air  or  wal^^r  or  dllnl*  add,  but  not  In  coo- 
tact,  are  imcilcally  at  tbe  some  poienilal;  oribat  ino 
D>elals  In  oootact  are  at  •eriouslydUfeivnt  potentials, . 
or  that  th«  contact  foece  between  a  metal  and  a  dia- 1 
I'-rtrk,  or  between  a  metal  and  sR  elecirolytv,  I* 
small.     He  did  bell<ve  tlint  by  far  the  givaletl  pnrt 
of  the  electromotive  force  of  a  tollaic  cell  exiits  at 
ttio  line  and  liquid  contact  rallkcr  than  al  ibo  line 
and  oopper  contact,  at  cenemlly  supposed,  alibough  i 
ho  beliered  Hut  tbera  wa*  mi  rtecinMiMtlvc  force  all 
the  jnnctloo  of  ever;  two  sobttances.    A  ■oromarT 
of  iltr  nrguiocnt  may  bo  briefly  giren  oa  foliowi^ 
irlilch.  u  (or  as  It  goes,  b  III  I'roteseor  Lodge's  own 
words:— 

Whererer  a  cnrrent  gain*  or  loM*  energy,  tktrt 
must  b«  a  teul  of  dectrocaotlTc  force;  and  converse- 
ly, wherever  iben!  Is  a  scat  of  electromotive  force,  a 
current  musi  lose  or  gain  enerpr  la  pottaing  It. 

A  enrrcni  gain*  no  energy  Lu  croasing  from  copper 
to  line,  hence  tbara  Is  no  approdaUo  eleciromoilre 
force  there. 

When  a  current  blows  from  xlnc  to  acid,  tlie  ener 
of  Ui*  cotoblnatlon  which  occurs  Is  by  no  mean*' 
accounted  fur  by  tlie  lieai  tlior*  ganerkUid,  and  the 
balance  is  giUiied  by  tiM  current;  benee  at  a  sine 
acid  junction  there  must  be  a  ooosidenUc  ele«tn>> 
raotiv*  force  (say.  at  a  maxinium.  2.3  volts). 

A  piece  of  sine  itninei'sed  In  aci<l  U  therefore  at 
lower  potential   (ban   tbe  acid;  tlioujih  bow  mudt^ 
lower  it  Is  ImpoBslble  lo  aay.becanse  no  actual  cbesn- 
Ical  action  occurs. 

It  woe  not  to  be  expected  ihni  this  siateiBent 
views,  differing  so  gmlly  from  Ibotte  usually  held); 
would  Im!  received  n-Ubout  sosise  protest,  and  psitllcu 
larly  (rout  .Sir  Wllliani  Thomaon,  vbo  has  bean 
gaided  aa  tbe  chief  eaiHinent  and  expounder  of  ibe 
metalHc-oontact  ibeory.  IVofeator  Lodge  waa  p«r- 
fi>e(ly  successful  In  inaugurating  a  dlsctissloii  whlc 
was  full  ot  lnicr«sl ;  although  It  can  bardly  b*  said  I 
have  conirlbuicd  mnch  lo  the  dUcoivry  of  a  tubit 
tial  basis  of  agreeiueni,  na  he  had  cHilently  boped.'^ 
Sir  William  Thomson  prvsmted  his  own  ricw*  at 
•onia  teiiglh.  Tbe  sub>cct  was  one  *nrroiinde>t  by 
great  dlfHcnltlei.  R"  thought  tlicro  cnukl  b*  no 
doubt  n*  to  a  diderence  ot  poieuiial  at  Ibe  xlnc-copper 
junction,  but  tbe  queiUion  ot  tbe  electro-motive  force 
ot  II  voltaic  coll  might  be  separated  from  that  of  di[- 
(eiwicc  of  potential  at  the  junction*,  lie  fully  ngrcod 
iriiJi  Tnifvasor  Lodge  In  Ills  vlcv  ot  the  Mat  of  the 
•  workins'to'^s'  '"  *'"  <*"■  Tbe  '  woriilng-torve  ■ 
nu  eueiiiUlly  chetnical  force.  Umtoabiedly,  in  a 
certain  sanse.  bolh  the  chemiMi  and  volUdc  or  con- 
loot  rteirs  uf  the  qncatloii  w*(«  comet. 

Profmor  Rowland,  on  lielng  railed  npon  to  esprVM 
his  opinion.  Willi  cliamctetlstk  frankneat  declaivd 
thai  lie  knew  noUiing  about  it.  Profesaor  Wlllard 
GIbba  called  attention  to  tbe  fact  ihat  this  was  a  caae 
sluiltar  to  scleral  other  well-known  pbpl<«l  probtemt. 
Ill  irhlch  an  allempl  lo  determine  the  exacc  point  or 
ptnce  at  which  a  force  resides  hod  not  been  rewarded 
H'itb  tucccM.  In  surb  nuet  mucli  depends  upon  the 
Standpoint  from  which  the  subject  Is  vlesred,  and  It 
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MmeUnes  ha|>peii«il  tlini  cocli  at  MTeral  <|t)iie  differ* 
unt  iMtiliiiiaiioni  iif  n  pliPiioincnon  mit'lir.  be  perf<«i)f 
uonvcl.  TItli  [>ii>pi»ltloN  nimc  m'uivr  afTtirdlii);  a 
'tiilMUnUfll  hMli>  of  ^n>«iiiiMir  ttinii  nr>j  lliinj;  vhe: 
bul  It  cniiTKil  til-  dvnivU  thni  thv  iuijirvMJuii  ramalued 
ontkewiidsof  inniifln  tlicteclioii,  ibut  thepxirvinu 
tI«w>  sera  neoHj',  if  not  i)u)tc,  irreoonclUblc  ndtli 
wteli  olhor.  Amaiis  tha  liil«>ri>»iliie  n^ulit  ol  tbu 
ilbcuMloii  wat  tliv  •oiiietvbnc  iiitvKimcii-tl  limiutlun 
put  upon  iliH  si-ncrslljr  nccc^jitcd  Mim  of  ihi- '  poien- 
Ual  (it  a  lju<ly.'  by  Sir  William  Tluini«>ii.  Tliis  hi; 
ilefllii'il  la  l>c  tit?  eiiciKj  <txjKinJ«iJ  In  brliij{iiiE  unit 
elecuiclty  (njiii  »ii  inlliili«  ill>Uiic«  (»  n  point  In  air 
extreiDcly  ncnr  Uie  nuriuce  bt  l1i«  liuity. 

Lord  fCkjIoIgh  dCNribod  «  8a1T■llf■^ll!t■^f  of  twenty 
irim  «Iili;li  lio  had  cntintrucloii.  by  joining  the  wiri* 
iD  multiple  arc  xnil  *l»o  In  »«r!«i,  a<>  llint  tin?  <.'"ti»tant 
of  vne  ciiuiilt  uah  exuvtly  ten  timv*i  Uint  o[  tlit?  olher. 
Tliv  liistniiiHnI  wm  lucfiil  fortlK^  ncuunlv  staiidiird- 
lllllC  of  uuiiiirtun  for  locaalirliiy  rnrrriil*  o(  train 
ten  to  IKly  HtiiiwK*.  I*roi«iMrSIiui<tfr<Il9('ii«wi1  ihr 
influnoM  of  uiigiietitin  uutlie  ilinclunp^uf  eleclriclly 
IhroagU  sattn.  Br  livl  found  llint  liiiiliitliiL'iiccH'As 
vvrydilTi'rviii  upon  lliritl«chnri;r  fix>m  InRtr Hvctroile* 
from  thipiiu  ti«uiillyoliMrr^il  wtmu  tniiUi'loctnidrvun- 
u»'d.  'rtiv  eoiiati'iiL'liiHi  of  nil  ikji jiar.it ill  of  juTUllnr 
tomi.  Willi  Inri-i!  i-lct-lroilc*.  had  enabli-d  biiii  lo  ob- 
Ulii  iiiniiy  cuHua>ulT'>tTl*  by  tbc  I ntnnl  notion,  bctum-ti 
llio  i-lKtroiJur.  »(  F)iH'lr<>-nin|[(iiM4  of  iarii>tii<  foniu. 
EI«  bad  Aha  fotind  thiii  tidiiu  of  lliv  uiunl  Croohe't 
vflfvlt  nr«]in>ilucBil  in  mereury-viiporiutwf.  and  ibl» 
ms  ounovciv'l  in  ihu  ibeoryof  iho<>|wrntJon  witb  ibr 
fact  that  niocury  wiut  a  iiionatunili:  tiibttuic^. 

Ill  tbn  discuulon  uf  ii  pa[i«r  by  Luid  Kjiylcijili  ou 
icli>)>b'iDii>j:  ilii<>u|[li  a  cubk,  Mr.  W.  II.  I'ncco  rc- 
lalvil  btif'Xiieriuiiti-*  In  ivli-plioiiInK  ilii>  Dublin  >iiil 
Iloljlinul  i.*iibl«.  a  itistaiii^e  of  ilily  mllc!i.  wbivb  liad 
been  fnlrlyanccciufiil:  occunldy  Iniardconvcniillou, 
bu««vitr,  v'luld  not  b«  carried  on  beyond  ■  dlsloiiec 
of  iwoniy-dvi'  »ill««.  Oilior  oX|mrlin«nl»  bul  pmiMl 
ibal  it  vTiis  at  prvMiil  iiiipmclicablv  to  iiti'  uinler- 
grouud  wir«*  ia  dti«)  lur  di^lAHiKa  of  inoni  tbon 
tffdvc'  Rillm.  In  cvriy  cxjicrinii'iit  Ulcpbonk-  drcult* 
wera  iui>J«  ui«Ul1Ic.  WltbiLii  Aii'uiK>-nii!t>tof  donbl* 
line*  ho  said  liv  bad  no  ilitnt-tilly  in  tpuaklng  lliruogb 
Iwo  bmidml  nnd  lorly  miks  on  uvi'rgrouiid  wire*. 

Tbo  iQix-b- talked -of,  and  onu  iniglit  jiutly  aay  tlic 
miich-abu'iul  lubjpi:!.,  nf  Itiu  connci^ilon  at  lun-apota 
irltli  li^rmtrlnl  pbi>iioin«in«,  rouclvod  cunnlil arable 
atteJiUoii  in  a  di>cTi»»i(iu  wliivh  was  opcnini  by  Prof. 
A.  bdiualvr.  ll  U  gen«(ally  agrved  that  lun-ipota 
faatT  »  jirrlodlclty;  tbo  Iciisib  of  flidr  pcrioil  Mnt 
•oinuwlial  IrrrKutnr.  vniyiiiK.  Indeed,  from  iiboul 
eight  yenra  lo  liflun  or  aixtt^en  yean,  but  tbu  incmi 
from  maxliuiun  to  umxiinuni  being  about  dcvcii 
yenim.  Thli  {Mriod  nilglii.  tnt  tlip  ivmliant  of  novoral 
pdrlwla  suparitoMMl;  and  Profi-Mor  Baltoiir  Sienart 
boil  poinliNl  onl  the  fact  ibaltbolriv^iilnrltyobMrved 
ciiiild  be  fairly  ntll  accotuiied  for  by  »uppo«lng  the 
»iijMTpoi>illoii  of  two  period*  of  about  («n  aud  a  baJf 
and  twelve  yvan  rMpectlrnly, 

Tbe  6r«t  notiMable  ftltcl  of  thU  sun^pot  cyulu 
wu  tbe  eorropouding  ejvie  In  tlie  dallj  variation 


of  tlie  niaenotic  ii««idl«,  — a  relntlom  vklchwii*  alto 
ecncnlly  oilmlited.  From  raaxlmuin  (un-*pot  arva 
to  mlnlmnni  iun-»[ii)i  ar»a.  tti<-  iliUy  rarisUuti  nf  |1>« 
needle  cbatijcea  in  ihe  r«i!o  of  .iliont  tbre«  lo  two; 
and  in  nt  I«ihI  two  iiuLnnt-cB  brief  bo[  Tloknt  dis- 
turbuDCDi  in  tbc  *nn  ba<l  l>i-vn  knomi  to  t>«  itcrotn- 
ponied,  or  al  leaai  follnwi'il  clD>«ly,  by  ilmlloily  bfl«f 
but  marked  'linliirlianL-en  of  tbe  in:w;ni.-iic  uM^k. 
Sueli  itMa  undoublcdii,  Ihv  r<i)c  in  liW,  as  oirtrrrvil 
by  Carriustoii:  and  astaia  !n  ISti.  as  utiMtvcO  ii^ 
ProfeMor  Touiig.  Profi-»'>r  I^nmlt  biu  nbowii  ibnt 
ibrrc  U  on  Intltnnl^  ralailon  betweou  iIm  unii'tpot 
e)'cle  and  tliat  of  tbe  aurora  Irarealla;  and.  in  fact, 
tbo  iirai"lical  agreement  iif  lliow  tbn^L-  eycl*i  ^  1b«- 
luii-ipdi.  ibn  mninii>tic!,  and  tliat  of  Ibc  aun>ra  — 
niny  iion  b>-  \i)ii»idciad  ax  uiiiverMlly  adniiticil. 
Bul  altlioueliuiiidi  liiii--  nnd  ).Teii(  Ulwr  liavL>  hrvu 
expended  in  Lbln  ditvctiun.  it  muat  be  admitleil  tlial 
nu  allier  connection  of  t»liir  dUtnrbancc  on  tbown 
In  Miti-*pat*,  nlib  ti-rrmlrUl  pbanomen*,  Iut>  iieon 
»o  ooniplM^Iy  pniied  m  to  couitnaud  general  co(i- 

fld«DC«. 

Tile  r|n«stiou  u(  Mcoimtlufi  fur  ibe  masoutte  lu- 
Iliience  had  Iwcii  cooaldDnid.  Wrm  litn  BUn  iiuul*  of 
*ntld  tteul,  and  inajcii^llxeil  in  kaiuraiion,  it  eoubl  not 
produce  tbu  eSfcts  upon  Ihe  magnetic  coudiliiin  of 
the  uartb  which  ore  now  jtutly  attributed  lo  It. 
Wbetbcr  rlor.tridty  Ucaiidiu.'t(,'dla)oiiie  wayorolliqr 
from  tb«  inn  to  tba  rartb,  U  a  qm-tllon  wlilcb  cannot 
at  prraent  be  nni<wer«il,  altlioiiub  It  would  be  rub  to 
Affirm  ibal  the  •ipiu:«  between  Ibe  aun  atid  tli«  rartli 
doe*  (]')[  CKFiialn  enough  matter  to  fond  iicl  eteclHcily, 
It  ban  been  aui.'VCited,  [b»t  varlalloiis  iii  tliu  ainoniit 
ot  beat  tadialvd  from  llie  aiin  inigbl  bv  ib-iwii  \a  tm 

on  important  factor:  uiid  luroe  dcivniilnatIoti»  of  iIm 
total  (olar  rudiation  Iiavc  wenied  to  Iiidlcntf  tbal  lb« 
total  Muount  varkd  ftoni  tlnic  tu  time  by  a*  inticti  as 
eight  per  cent.  But  tli«  mroanrvmeut  »f  tb«  >un's 
radiation  Is  turrouiided  by  Ibe  grenteal  dlffioiltin*, 
on  account  of  ilw  nnknown  and  powlWy  Tii(yiiin  .ib- 
•orptlon  of  liie  carib'a  aimo>pIi«nt.  I'rotnror  ^chu- 
iter  was  convinced  tliat  tbe  only  uiod«  of  nileiiipllnE 
the  lolnUon  of  tbu  ^ivbleiu  luy  in  llie  dirveiloii 
of  ciadliij;  tldii  disturbance  by  cstabllshlnc  obM<iTlng 
ttfttioiu  on  Ilir  lilsbnit  afccuibic  poluta;  atid  be 
<Ug|;esl(.>d  Uie  Himalaya  )l»itnlaliiK  a»  offering,  ou 
many  accounla.  tbe  moii  sniiable  locality.  A>  tli« 
i|iif*tIoii  now  stoixl.  be  beliereil  be  wiu  r4irn.>et  iu 
Mtyliig  tliat  we  knuir  aotlilng  of  the  vartaiiou  of  tb« 
aiurs  radiation. 

The  •lueslion  ua  to  th«  ptuslbllily  vf  inTVtlsalliig 
Ibe  piublcni,  tbrDiigb  obnervml  trni  pen  tutu  effects 
upon  liie  fiirfnce  of  tlio  mulli,  bad  naturally  been 
coiisideretl,  lu  spile  of  the  dilBcuitiea  siirroundlnjj 
ibe  subject,  tberr  eould  be  no  doubt  iLat  Mivaral  dlf- 
tereul  observcm  hod  proved  Ibat  a  connection  «xiii(ed 
between  t]i«  sun-spot  [lerluil  and  certain  lemperalure 
effcetH  upon  ttie  eartli.  Aiming  tlu3e  effects  may  be 
meutioncd  the  at^rvement  between  tbi*  |wrlod  ami 
th«  best  wine  yean  on  tbi:  lUilno:  and  also  wllb  Ib« 
iwrlod  of  the  Iner«aAlne  and  decreating  number  of 
cyclone>  upon  tbe  Indian  Uccui. 

As  to  «  simitar  jterlod  In  menn  atmof(>bor4c  pntt- 
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tir*.  Ilir  pviiivnct' wa>T«rycaatrni)icbir)r;  lint  it  uAy 
W  «a(«  to  add  iwd  i>tlicr  a^nckleiicia  vlikti  mciii  la 
be  MUbllilwd;  ibo  iiuaibcr  ot  uiiall  cohmU  about 
tbe  auu  M'aoit  to  virj'  tliivu^U  a  tioHtxl  sbtxit  la 
■frmitoiil  Willi  \bM  ot  (lie  >iin-spati;  uil  it  boa 
be«n  •liowii.  porttoutnily  iii  pbotogmpb*  Mvured  by 
ProfeMor  SehiutcT  lilmtaU,  tliat  Ibc  aiifwaraocc  «( ibp 
wrfiir  coroBB  ilr|icii<li  Id  foiM  vtttj  uti  the  iaiii«  cjrctr. 

PfofMwr  N.'tiu>lor  WM  followed  by  Mr.  \V,  LanI 
C>r|>«iiler.  olio  reiul  a  paper  tipon  llii-  nuud  nitijrrt, 
|irv)>arej  by  Piol.  B.  Stewart  and  tilninfir.  It  oud- 
ai(l(<d.  In  tbe  malTi,  of  a  ilwoilptlDii  irf  Mime  v«cT 
dft'it  aMliixli  wlik'Ii  they  liul  idiuIi!  lue  of  1&  dl»- 
cuwli>|!  iIk  leiiipcnlurc  ubiervntiuTu  uf  TomiiUi  aiKl 
K«w,  fur  Ibe  t'lrpotu  of  dutccliiis  xhort  parioilR  com- 
iDi>n  lo  wiUr  Olid  tnrrMUlal  pbetuimeiiiL.  Oii«  ot  tli« 
mull>  at  iliii  lovettjgallon  was  lo  iliow,  that,  hi 
(Canenl.  leuipcralun  plitue*  ranke  tbeir  n|ipr*raiicc 
at  Toroiiio  ci^bt  day*  bofora  tlicy  np|ii'ar  ni  Kfvr; 
while  irlini  laighi  hv  called  'mnguetk  dfciinatioii 
rangp  «'4>a())Cf*  traveU  (rom  Toronto  to  Kcw  Iti 
aboiil  oii«  and  lix-lctiUia  day*. 

The  Miliircl  H'a»  fiirt)ii<r  diicu»»rd  by  teT«nl  m«iR- 
bera  or  ihn  teciloti,  auioim  wboiu  waa  Bev.  S.  J. 
I'oriy,  «flio  took  a  very  conBervalki-  Tlew  of  tlie  mat- 
ter, a&il  declared  tlint  much  rcnanrch  was  demanded 
before  any  lliing  rrally  ilclliilte  woillil  liv  known. 

Tbctuii.at  !''iula*Uilt()*|>eclruiii.  ft'ceiTCd  lurlbcr 
Mttitloii  (riNii  rruftsior  ICimlatii]  and  &«v.  S.  J. 
Perry,  — lli«  forrnercxcitiiis  grral  inierMt  In  tbv  mc- 
Hon  by  an  eshlbUlon  uf  leienil  of  liii  laleat  ■paclrum 
pliotOKmptiB,  anil  a  discustiun  of  the  rviitaikable 
Mlvoncea  in  tbls  ditvetion  nlilch  hai)  toltowul,  neco- 
Mrily,  tbeu'wiiC  bl>  illfTnictlnii  icmtliiKii.  Mr.  Potty' ■ 
paper  u-a>  a  dl«?ii«»l<>ti  vt  ultfi'rvaliuii*  on  llie  tpol 
(pFclrutii  fr<im  1>  to  B. 

Profe**c>rCart-mael  iltKrlbed  aaevfonnat  Induc- 
tion loelliionuter  wtilcli  lie  liad  dpvlaed,  trfalcl)  wan 
anioillAnJ  (orm  of  Lloyd's  inslrunietit,  a  bllllariiia- 
paatlon  bein^;  iiibittl luted  for  luvunJIilar.  and  one  or 
Iva  other  cbau]^  moitu.  Tbe  liiilruiueiit  li«d  only 
been  in  u*c  a  (eiv  weeks,  but  It  promUed  lo  be  ot 
coDtldenble  value. 

Tile  Gail  uf  tUmm  dewritied  lili  method  and  ma- 

dilaery  lUeil  tur  polUblng  upecuU,  and  witb  wbii'b 

liad  C0Hipl«l<<d  at  Parvnniiuwn  a  tliieo-foul  awl  a 

:-fool  ifioeiiliiRi.     He  oJho  draeiibed  a  dvvit.-«  fur 

taring  electrlcnl  «>ntrc4  of  an  e(|uauir)nl  driiius- 
cJoci,  u'liitrli  lie  hail  recently  tried,  and  found  to  bo 
very  Mlloliieuuy.  U  waa  ouentUlly  a  *«i««-aair' 
e«ca]H»neiit,  Willi  a  piece  of  Mft  iron  on  an  exteutioB 
Stoneeiid.  nliiebmoved  between  two elcclro-nisgneli,- 
belo£  beld  limily  liy  caeli.  iliirlng  a  cerlaln  pnrlloii  of 
Ibo  iwlni;  of  the  oootmlllni:  jiendulnm.  In  llil>  osy, 
Ik  bad  aeruied  a(<curac)'  and  oettoioty  of  mntrol, 
even  willi  crude  apparatus. 

Mr.  Perry,  in  *|ieaklnt!  nf  llie  great  Importaitoc  of 
aecuratr  cutitml  nl  jiu  equatorial,  now  ibat  the  ipec- 
trceoofie  itail  coniv  no  in  tlie  from,  *aid  lliiit  it  wait 
biterettitiK  to  ktiuw  that  Mr.  llugsins.  m  pruducini; 
tome  ot  Ibe  nicni  jierfect  lelotcupie  pbotngrnplm  Iliai 
Iwi  yet  tweit  made,  bad  not  e>iKH'lally  fell  the  nei-il 
of  a  niorv  |>erfoct  contrnlling  device',  Hiiice  Mrs.  Hu^- 


gin*  wai  eoiutonily  at  bi>  *ide  to  regulate  the  pt«i- 
tloTi  of  ibe  lni>lnini»nt,  and  llut  hU  iplcadtd  reauIU 
wore  lanctly  due  to  lier  p(i<rislon  and  potlcitoo. 

Oiieof  llie  RiMI  iTilerealinji  an<l  no%e]  paper*  ma 
Uiat  of  Profrasor  DoaglMi  Arcliibald.  dex-riMiig  fala 
nielliod  of  wilding  anomonKten  into  the  air  l>y  nw«Da 
ot  kliM.  and  Ibuialudyinc  tbe  vekicll/ot  tlie  air  at 
dilTcrrnl  beiijliu.  Tlie  carrrlnB  kits  waa  »rei>  feet 
in  lengtli:  and  iliia  wna  rklaed  and  afterward  aome- 
sbat  itendled  bf  a  aRiallrr  one  aboot  four  feet  long 
ntiaclMMl  to  It.  The  antmornMeea  w*ra  amazed  U 
diScrenl  (»iinls  aloti^  ttie  linenf  llie  larictr  ktl«,*OM 
lo  toMtd  the  velocity  at  Tsrio<iB  lietghi*.  In  »oma 
caan  utandUig  np  aa  high  an  til  hundred  feet, 
AlllHin|[)i  il>p  e«p«rlciieiil»  Uiua  far  inaide  were  only 
prvliiniiiaif  in  their  choraeter.  loine  interridns  re- 
tulli  hod  been  oblaiiiod.  The  telucily  iibcreaMxl  with 
Incrratcd  belgbt,  but  U  a  dlmlnUblng rate.  On 
being  qaetUoned,  Proteaaor  Areblbftlil  declared  thai 
the  moft  iinportaiit  ibtni;  about  a  kilo  wa*  It*  tall. 
In  bia  kite  tlie  tail  wu  made  up  of  couca  of  canraa 
arranged  with  Lhidr  boaea  toward*  llie  wind,  villi  tlw 
cord  niunliijc  along  Ihoir  axes.  Tboy  were  ptooed  at 
a  dUtaace  ot  three  or  tour  feet  from  sach  other,  and 
•li  were  uwd.  Sir  Williaui  TboOMOn  aald  tliai  after 
mote  than  a  ceBiniy  tbe  klu  wai  agaju  beiiii;  dedl- 
cMod  to  Kleiiee.  flrw  on  one  oontloenl,  and  now  un 
anotlier.  lie  wan  oonvinceil  Cliat  llie  ikvlce  of  Pro- 
teaaor Archibald  wu  nure  to  prate  to  lie  of  groal 
value  In  moteoruloglcal  reaearcb. 

ProfeMor  ArebiUM  ina«le  a  brief  rofennee  U>  lli« 
work  already  aecovnpliabed  by  a  coviinlilee,  uf  wbleh 
he  wo*  a  member,  known  a*  tbe  '  Krakatoa  co«iiu>lt- 
le«^'  Theit  object  waa  to  dMarmlue,  it  puiailile, 
whether  tbe  atin-gluwi  or  raiurktble  siitnei*  of  ibe 
pMl  ]«kr  eoold  In  any  way  lie  atiriliuled  to  tlio 
genetid  diffutloa  of  duat  truin  the  eruption  ot  that 
viilraiKi.  They  had  suoceetled  in  collectliii:  niiicfa 
iufonnatioii,  which  hod  nut  yet  lioen  ■■xoiniiiod ;  and 
lie  could  only  loy  that  nothing  lia<i  }el  appi-urcd 
wblrli  waa  incoiialatont  with  the  Krakilua  (lieui?. 

ijoiBO  further  cuiitribaiiona  to  iiHioarology  were 
made  Id  a  |iaf*r  by  Proteuur  Jatnca  Tbotnaon  on 
wblrlwlndB  and  waler*puala;  in  a  note  on  tnlornaJ 
earth  Icmiivralurc  by  Mr.  II.  S.  Pnole,  in  which  tbe 
Increnaeln  leniiNtralure  at  Wolfvllie,  N.S..  wiia»hii*a 
to  be  In  tuir  oKrvetiieut  w  1th  utiier  wrll-knoini  itelel^ 
niinationa;  and  in  a  paper  by  Dr.  It.  MiiirUo*d  on 
tlie  formation  of  mackerel  »lcy.  Tbe  laller  um  an 
exiMialon  ot  the  naptanailon  >uitGO>tod  luauy  yeara 
B^D  by  Sir  William  TbomHn,  liy  the  iotroducilon  of 
a  tbtid  ttralun)  of  no^-lug  air.  Tlie  effect  of  one 
attaium  morlng  over  anoiber.  a*  Sir  WUIiatn  Thom- 
aiifi  had  autgeated,  would  he  to  prodnee  'wave*'  In 
Ihe  air,  wbicli  migbt  result  In  )o>is  line*  of  cloud- 
fonus.  A  tUnl  atratuin.  morlng  In  a  dirvction  at  as- 
near  a  tight  angle  to  tbe  lirtl.  would  tend  to  break 
tlieae  Uoea  up  into  amall  pntchei,  Ihiii  producing  Um 
peculiar  appearand:  known  aa  the  mackerel  aky. 

Prof.  Chandler  Bobvru  interetied  tlie  •ceilna  great- 
ly In  pmenling  Hie  resulia  ot  aome  experiinenta 
which  he  had  carried  out  lo  *liow  tlie  dillnriiin  of 
melala ;  tlie  caaot  apeclaUy  conaldcred  being  tbe  dif- 
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fualOB  of  fsold,  Bilvcr.  and  plftllnunt  In  le«il.  Tlie 
nu  of  dilfiuioii  In  Ibniii  cana,  miU  nnublj  In  iha 
MM  of  solil,  «itmu  Ui  Im  piionnou)!;  bigli  cumiNurd 
with  tlio  mUi  of  (liOiiRiori  in  li'iuiili, 

&[r.  \f.  J.  MilliLr  rvsid  »  pArwr  on  Iron  knil  other 
in«lala  in  n  tiquul  kml  tnWti  >,tatn,  which  ftarCHl  a 
Uv«lj  Mid  cnlonalnlnit  <I1icum1oii  of  I)ie  iiui-ittDn  of 
the  cx[iBU«Ion  of  Iron  on  Mlldl  Seal  loo.  Mr.  Millar 
oonUnileJ  that  Iron  did  not  espami  on  inliillHckUon; 
while  SIrWilUain  Tbiimnoii,  and  oili*»  nu-wbem  of 
ibe  BecUun.  pnxmtcLl  Uiai  Mr.  Mill&r'*  uwii  usperi- 
tnioila  provml  cntu'lii lively  Hut  It  did. 

Tho  matter  of  the  velodly  of  light  of  different  col- 
or* voieonildarcdbr  PiofoMor  Mii^belton,  mid  also  by 
Profewor Georga  Forho*.  Mr.  Mitlit^lfion  explnineil, 
•omiiwhat  lii  detail,  liia  nicihod  of  di-iormlulng  (he 
velocity  of  1l)[hl,  and  govc  llio  tvialv  o(  an  lnv««ll- 
gatlnii  III  tli«  i«lueiiy  of  red  and  liliie  cimitieh  a  rol- 
umn  of  carbon  l)liDlphlil«  about  ten  (eet  lon^  The 
velocity  of  ihi<  meiin  my  through  this  medium  lind 
been  found  to  be  nboiil  I, "5  tlmr»  lia  valiii-  In  air, 
whloli  w»\  Hoineirhat  higher  ihnii  llioory  wotitd  Indi- 
cate; but  lliv  dlllcrctic«  »»•  ilouUUets  altrlbulabic  lo 
«rron  In  <^X|lc^ltIl«nt.  A  meosurnlilc  dUTviviici.-  be- 
tween the  vi'lotily  of  the  red  ami  that  of  the  blui- 
ray  h nil  lieen  obieriTd,  ti{,-TOplng  Tory  cloivly  witli 
thnl  iudioti-d  by  iheory.  ProfuMor  Forbe»'s  jiaper 
was  n  dlnoiiwloii  of  the  (.'bservallont  by  inpilni  of 
which  ho.  In  Juiiclluii  with  Mr,  Young,  bad  ibown, 
apparently,  that  there  hoi  n  nieAiurablo  ililI*rfl"P« be- 
tween Ihc  voloclilps  of  red  and  IiIiia  li^lii  in  air.  The 
paper  wm  dlscittoed  by  Sir  William  Tlionnon,  I.oril 
Ra]il«||[h,  Profeotor  Xcwconiti,  rrofcunr  Mii'liflKon, 
and  tcveml  otberv;  and  the  Kpiii^ml  ci[jliiiim  wnji  (|iilt« 
decidedly  against  ibo  view  that  »ucU  ditferuiiCL-  ittnlly 
cxiatcd. 

On  tlio  lait  day  of  the  aeudon,  the  lection  was  di- 
vided; and  a  nunilMr  of  pajieritoii  pure  niathHinatici 
occupied  the  attention  of  a  sub-section.  No  report  of 
Ihew  paper*  con  bo  made,  oa  tlin  .Scienor  rcimrter 
fomid  ItlnipOMlble  toorgaiiiaoamib-tecUiiniofolIow 
th«  matlieiDAllelana. 


PROCEEDtNOS    OP    THE    SECTION    OF 
CHEMICAL  SCIENCE. 

Thk  MMlon  opened  at  iioun.  Atic  ii^.  wiifa  the 
prMideat,  Sir  Honry  E.  IIokw.  in  ibc  vbair.  Dr. 
Perklii*.  Ibe  rellrhi):  president,  lal  on  hlx  right  hand; 
mad  Drt.  Wolcott  Clblx,  (iladmono,  and  FVanklnnd, 
on  hit  lefL  The  room  wo*  niled  lo  OTMAtiwhijc:  and 
tlie  addrou  wa*  littened  lu  with  inartted  ntt«nllon 
■nd  Intnr«nt,  and  ilie  cominenta  upon  It  were  uni- 
form In  their  comniendatlon.  Thl*  la  ratbnr  tnrjirli- 
Ing  when  we  teeall  Ibo  prei«iit  alnt«  of  tMlin);  In 
England  which  the  •Aorl*  to  fouod  a  tu)>erior  Initt- 
tutlon  fu4-  U'ubuial  iniiractlon  have  arou'wil,  but 
hit  views  on  ebemlcnl  education  arv  In  contormlly 
witb  thoic  gone  rally  eniorlahml  in  ib«  Uiiiter]  SlaU^ 
It  will  be  Mien  by  the  papera  pniseiiied  at  this  acaalon, 
Uiat  the  ponlcular  phnaea  of  the  recent  odvancot  In 
I'hemlBtry  of  which  ilio  preaidenl  treated  occupy 


at'  prewut  the  otUDllon  of  many  of  i]i«  Englbli 
ebcmUi*. 

The  flni  paper  r«ad  wo*  by  Dr.  Wolcoit  GIbba.  at 
tli«  requMi  of  th«  nectioii,  and  wa«  tipon  iho  complex 
Inoninnic  acid*.  It  consiateil  of  a  rimmi  of  t)ie 
nirkgiiill(!riit  woric  whlcli  he  has  done  in  the  fletd 
vblch  he  ha)  illicovered  and  explored. 

Il  It.  lmpo»rihli>  in  the  brief  tpaco  at  oor  comiBand 
to  iln  jii-iii-c  (n  this  eiiperb  rMearch ;  wblch  la  deeiliMd 
lo  rerolnllonUu  many  of  uur  chemical  eoncqitlons. 
atjd  in  wblch  baa  been  ibown  Ibe  eumolaUve  power 
of  tlio  molybdenum  and  tunK*tan  oxldM,  the  exist- 
ence of  dmnliiani  and  aiibilomlnont  icroupt,  and  of 
different  kinds  of  baiidiy  prvviillliiy;  within  the  some 
molccnk.  and  of  tlie  productivn  of  Isomerism  by  the 
orientation  of  the  ntonii. 

Mr.  II.  It.  l>\x.^n  eihllilCAd  Ubks  111  wtilch  Biin- 
»#ir»,  Horfiniiiiin'f,  and  bis  own  reiiilts  on  ilie  eliect 
uf  moBi  i>n  the  inconiplete  cunibu^itloii  of  mlxturea  of 
carbon  ruununlde,  hydrogen,  niid  oxygen  wer«  com- 
paieil;  and  the  dUcrcpnndea  were  found  lo  bo  doe  lo 
dllTuronco*  In  Ilia  temperatura  and  preMura  under 
which  tlie  experlmenta  were  condueud.  Above  finir 
buudrvil  luillirnuirM,  the  preasure  did  not  affect  tbe 
results;  and  nt  Icmperalares  between  Kfi  and  IW)^ 
constant  rosulta  wcro  also  obtained.  It  It  beUered, 
that  when  ilie  mixtuie*  wore  exploileil  below  00°,  the 
reaction  was  interfered  with  by  the  condonsaUoa  of 
water  on  the  sides  of  tlie  tube.  Furlbrr.  It  was  found 
that  uilxlures  of  rarlion  monoxide  olid  oxygen,  la 
wguivaletii  pn>|)oi  tluuB.  cuuld  ooi  be  exploded  unloM 
there  were  aqueous  Vapor,  or  snine  body  conUhiliig 
hydrogen,  preseiii.  Willi  traces  of  hydrogea.  bydro- 
dilorlc  afld,  hydrogen  »iilphld«,  or  a  hydrocuboR 
prvaeiit.  the  mixture  could  be  exploded.  II  la  lap- 
poted  that  tbe  steam  Is  nsluced  by  tbe  carbon  uiab- 
oxlde,  and  thnt  the  lllipratcd  hydroge"  burn*,  and 
re-forma  ttcjuii,  which  OKain  acts  on  more  carbon 
monoxide.  By  a  series  of  alternate  roducUon*.  K 
few  mok'ciile*  of  steam  serve  to  carry  oxygen  lo  the 
carbon  monoxide  just  bk  the  oxide  of  nitrogen  nets 
111  the  sulphurlc-acld  chnuiber.  By  piiilliig  a  dry 
mlxlur*  lit  carbon  dlsulphid^  iitid  iixyit«u  Into  a  dr; 
mixture  of  carbon  moiiuiitle  and  oxy^u,  the  first 
could  be  Inllamed,  Ihen  by  iiiiroduclng  a  little  water 
the  cartHiii  m»iioxldi:  ai>d  oxygen  Could  Iw  eXpImliNl, 

fri^fesvir*  Livi'lng  and  llciiv.ir  rend  a  paper  on  tbe 
spectral  lln>-t  of  the  nietalA  developed  by  explodliif; 
gours.  Derlhelol  has  ivceolly  InTeellgaled,  by  mcDIU 
of  tlie  chroiiugrdph,  (he  rate  of  propagation  of  Iho 
explosion  of  mlstnrc*  of  oxygen  with  hydrugen  and 
other  goaes;  and  boa  found,  that,  with  a  mixture  of 
hydrogen  and  oxygen  in  the  pra]>orlion  lu  form 
water,  ibe  explosion  prognnset  along  a  lube  nl  the 
rate  of  S.mi  metre*  per  aoooiid,  a  number  whlcli  la 
noi  far  from  tlie  velocity  uf  mean  iqiiare  for  hyilrosea 
Iioriielrs,  on  the  dynamic  Uieory  ot  gsiea,  at  a  taai- 
peraiuro  of  2,(m°. 

This  velucjly,  though  far  short  ot  Ibe  relooltj 
of  light,  beoi's  a  ratio  lu  it  which  cannul  be  called 
Insensible.  It  Is,  In  fact,  about  iviVnn  port  of  11 
Hence,  if  the  explotlon  wem  odranclng  towanl*  the 
eye,  the  waves  of  ll^ht  would  imicued  (rum  a  oiiriea  of 
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p«ilt«le*  III  Bp  In  f  ucoowlon  lU  llili  nu*.  ThI*  wntiM 
Iw  C(]iilv«kni  to  a  thortcnlDK  of  I)ik  wnve-lvtiElli  of 
light  l>]r  about  ijAua  l^rt;  and,  in  tti«  cnaid  of  the 
jellav  (odium  itnea,  would  produirp  ft  «h1[l  of  a  dU- 
tAMT  of  about  li;  of  tlin  ipocv  bt^tweeci  liio  two 
lliiM.  It  vuuld  require  nn  Innlriuneut  o[  very  liigli 
dtlTuflir«  power  kiul  »li&rply  d«(iu«it  iine*  to  nuk» 
aucb  a  ilisplacctnent  apprKlabln.  Wltli  lines  of 
loDgcr  vAre-lcn£tb,  ih«  dltplKcrniRnt  would  b>  pto> 
portloiutoly  pv>i«r;  wirilp,  it  a  rteeA'ing  )«pla*1oii 
COiUil  be  obscrreil  BlniullaDVoijiil}*  with  an  advancing 
oa«,  Ui«  ivlative  flliifi  would  bv  doubled.  In  tUi 
Tif  Uic  two  itiugc*  of  tlia  red  lithium  lino  would  be 
Mparaifd  by  about  H  of  a  unit  of  AiifiirAm'i  acalo, 
a  illatanc«  about  equal  (o  Diat  b«iwe«n  tlie  coniiio- 
nunlB  of  the  Im«  relmiiglble  of  tbe  pair  uf  E  linn. 

The  pxperlnii-nti  were  made  firit  In  a  ilniisbt  glui 
tube,  luid  then  in  a  U  tnbe,  which  onnblfd  thr-tu  to 
obMrvi?  ibe  aJvuicini:  and  reireaUiif  wit\t.  in  time 
«aK«  !l  was  totiiul  Ihat  UietBlcllim*p«Flrimi  waBpro- 
ducrd,  owing  to  particles  of  the  gloH  delaclmi  iy  tbe 
exptoaivr  reaction.  Tlie  rerrrub  showed  too,  that.  In 
thn  wai'i>  of  rxploaiou,  the  gMt*  do  not  F**th  tlipir 
maslinuni  tenipt-raturM  all  at  ouce.  bnC  tlie  front  of 
tbe  ware  is  cooler  than  the  pitrt  wlilcb  follow*  and 
ab«orba  loms  of  It*  rAdtaiiouK,  wlillo  Uie  roar  of  the 
waiv  doM  not  produce  ibc  same  eflrci. 

EKpcrliiiciil4  wi*re  uuw  made  iti  Iron  tabtri,  and 
b«re  the  ipectrtim  of  Iron  was  obtained  from  tlie 
particle*  ikiactied  from  the  tulw.  Altocelher,  *Isty- 
cight  linM  of  Iran  wer«  fdeniided.  of  which  about 
grtjr  He  Id  tbe  nltra-vloiet  bctnecti  Iiydro^n  and 

JBMI>  Onlf  one  livn  line  above  oxyscn  nai  ilnfl- 
Vilely  Rcot),  and  lliat  In  only  h  frw  pliotocrapb*. 
Since  irmi  gnvc  lo  many  llnc9.  lining  of  ciippvr, 
lead,  cailmium,  ilnc,  oluminiuni,  and  tin  were  In- 
(crleil  In  Ilie  tube.  Cailiniuin.  aluminium,  and  tin 
gavv  no  linea  whatever;  iloc  f;av«  only  a  ilotibifui 
imppnelttD:  lead  gave  one  risible  Hue,  and  two  In 
the  ultm-Tlolct;  copper  gate  one  vlitbia  line  In  liie 
green,  two  In  the  ulira-vlokt,  and  nccnsionally  a 
ahaded  banti  In  tlif  blue:  cobalt  and  nlrltel  eave  a 
Uroat  many  lines.  Beribclot  mid  Vitilo  liaTlng  put 
Ibe  ictiiperalun:  produced  by  the  oxplnalon  of  hydro- 
girn  anil  oxygen  undet  a  prramm  of  li.d  almORplirnw 
at  a,VW,  tbe  antlion  belluvt^  diui  tlicy  cannot  be  far 
wrong  in  sMiiming  Ihu  leinpcniiure  at  about  3.000°, 
and  that  at  tblt  [ciupcratore  sncL  metal*  na  Iron, 
nkke],  and  cobalt  are  vapomua,  and  emit  mniiy  ehar- 
acivrlniic  rays,  sad  that  by  far  tlio  );reaI«At  part  of 
lho*ii  rays  11*  betwnsi  G  oud  V. 

Tbe  discuulon  on  the  coiistliutbin  of  the  clemenu 
w»»  (ipcnul  by  Dr.  Denar;  and  alter  referring  to  Hie 
docliiiic  of  ci>iillniilty  found  in  tli«  esoayi  ot  Grove, 
Un^ibt  by  Blacli,  and  held  by  Kewloii,  ntid  the  views 
of  Clfik  Ifnxwell  who  said  Ibnl  tlie  proccsi  by  which 
auiiiu  are  fomcd  cannot  bo  Itavnii,  *luce  titey  »n 
nellber  bom  nor  ilo  they  die,  be  iiatcfl  that  oar 
rMRii  kaoakiltto  on  Hie  eonsiUuii'jn  of  tnolcctilca 
va*  largely  due  (o  the  itudlc*  of  Dcvllle  upon  dlMO- 
clatlon.  and  tliai  ha  «m  led  to  mitk"  llicae  *tiidic* 
from  Ibe  obaorvatloii  of  Orove  that  a  platinum  bead 
be«t«d  In  an  oxyhydrogen  flame  would  decompoae 


water  wh«n  Imm^^rMd  En  It.  Experlncnta  maite  by 
Dr.  Uewarin  thi'iilrectkin  w#T«d«4cr)b«l;atiillt  wa< 
alatnl  thai  cbcniicnl  bodiri  ore  not  Sx(d  or  uii*taUe 
at  certain  fixed  letnperaturi^,  but  that  ihm  exiili  a 
rvtation  bolwaun  Ibe  prewure,  lempemlure.  andcliar- 
aeief  of  Ui«  body,  whldi  deMraiinod  It*  alalMllty.  De- 
Tllle  held  tbe  change  to  be  atmllar  to  *  clianiri:  In  atalc 
oIhodlei;and,  thltrelalioa  being  true,  tlicrinudyiiam- 
lea  enablo  ua  to  deWrinlne  the  amouot  of  change 
for  Una  condition*.  Tbe  diaiiio  of  (ui«  In  elemen- 
tary aahMancea  Ii  not  unlike  a  ciMmical  cliang*. 

The  spMlNMOope  baa  b«n  used  to  Miidy  tbe  eon- 
(rtllulloa  of  molecules,  and  Rotcoc  hM  found  that 
the  allotiopie  forma  of  bodlot  give  dlflen-nt  ipcclra. 
Ixickyec  has  altenipted  to  *bow  tlie  evoliillon  of  the 
rteuieiitary  bodies  from  hydrogen.  Ilia  rvsulla  bav 
lieen  crlili-l»rd  a>  liavln);  br>rn  due  to  tlie  prcaenee 
of  Impurltie*,  but  Luckyer  dinprovrd  tUa.  It  baa 
liee&MlO,  loo,  that  lie  did  not  um  a  ipeetroaoopa  of 
•ulBclently  dlipcnlve  power. 

Prout'*  iiypiitbc*!*  wai  nest  conridered;  and  It  was 
ahovK  that  the  mott  careful  dctarmlnatUin*  of  tlw 
Bioaiic  weigliu  of  uitrogni.  potasalum,  magnciluoi, 
cine,  and  bisoiuth,  by  Stu  and  Marignae,  jli'Idod  ro- 
•ult*  Ihat  were  not  atmple  multiple*  of  hydro-j^vn. 

Inooniinuiiiglhedi»ru*xloi<,Ur.  Giblwtald  he  was 
not  aare  ihat  the  accepted  liena  of  the  molecular 
coiistltulioii  of  eheraleal  oompouiid*  was  the  correct 
one-  Talcing  caramon  tall,  for  ln*tance,  it  oiisht  in 
the  (olld  *talo  ba  compoaod  of  one  bundrgd  moleculea 
of  todiun  and  one  buodred  molecuica  of  chtorlna; 
when  in  solution  II  mlgbt  be  limplvr:  nlien  in  the 
giueouK  tonn,  ainipier  «illl;  and  when  exposed  to  a 
vaouuin,  niich  a*  Mr.  Crookes  hiu  jiroiluced.  It  might 
hare  the  aceeptedcoDrtltutlon.  lie  referred  to  the  fact, 
that  rtufcoon  LIveIng  and  Dcwar  bad  found  thai 
cailmlam,  mercnry.  and  dne  gave  no  *pectia  at  higb 
lempetaiurta.  Aa  these  are  all  monaioniicmolpcuiea, 
il  might  be  that  in  thla  process  wo  pocseased  a  mean* 
for  studying  the  eonitltntlon  of  the  elementary  wol^ 
cuIm.  Profesaor  Llveing  ihoiixhi  Dr.  Gfbbs'a  aug* 
gcalion  conceminjt  ihe  actiou  of  the  mo4iatoatic 
elein«nU  on  Improbalile  one,  since  aliuDiulnm  and 
tin  gave  no  iinoa  under  Ibe  same  conditions.  He 
laid  tliat  many  liueaof  iron  aug^ted  sltbor  a  very 
eomplex  eoustltntlon.  or  else  that  the  sntatanoa  we 
term  Iron  1*  rralij  formed  of  a  number  of  elemenu 
whlrb  yet  defy  *uparallon,  and  which  hare  nearly 
slmllnr  atoinle  weifibis.  We  liave  an  instance  ait 
such  a  case  in  Ihe  cerium  group.  Tlie  D,  line,  for 
Insiance,  may  belong  to  an  element  more  volatile 
tlian  hydrogen.  8ir  Lyon  rinyfair  polntHl  o<ii,  that 
when  aolid  iodine  waa  illlme^M^d  in  1li|ulit  sitlpbur- 
out  acid  no  action  mulled;  but  if  tbe  toiline  was  In 
solution,  and  tbe  futphurDoa  a^d  gasiti-us,  Ihey  ciiii- 
blned  rejulily.  Iln  snggcsted  the  *(aily  of  ll>o  lem- 
peraiun-  ai  wlikh  i'iilin<>or  sulpliur  would  combine 
with  tulphunms  acid.  Dr.  Tiiden  said  we  neeiM 
more  exti-nilve  and  accurate  ohaervationa  on  Ihe 
tetnperniuTfl  at  which  cbeml<«l  aetlon— snch,  for 
Instance,  as  tbe  point  of  IcnlUon— begin*.  I>r. 
Dewar  staled  tlial  we  have.  In  the  roault  ot  the 
reaearchea  of  Dr.  Perkins  In  the  magnetic  rotation  of 
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cumpouiids  bi  rolatlon  lo  ilieir  cbomknl  cyinitH>»ltli>ii. 
A  RiiiMii  tor  dclonliinlng  nioivi'uUr  w«l^bts  b^  oplical 

TlM  reiKirU  or  tb«  commUtei!*  on  ipcciruin  uialjr- 
■ii  SDil  Ml  eliemlcal  notn'^iiclniuiv  Will  t>«  poblUlitd 
In  tall.  In  ilie  oiiiiurI  report  "f  tlii.'  tiM»ciuikin. 

A  pipfrnt  next  teail  ou  aum«  phtriioiDtiia  of  ■alii- 
lloii  itliutnuil  by  Ui«  cues  of  •MJiuui  !iul)>hiiiv  by 
William  A.  Tlld«ti.  In  nrpcciit  lupcrln  Ihcriilloxo- 
phicAl  tnuHAGtlaD*,  ihn  aiiibor  Iiw  t*i'i>r«ct  1I10  ilif  ory 
whicli  McriboB  «i»liii[uTi,  not  lu  kiiy  cuinbiniitii>i), 
QfaeoilcAl  or  otb«nTlw,  uf  tbe  tolhl  wllb  tlie  nUcnt. 
bat  to  llqiivfnt^ilon  arttins  from  tli«  modumlcol  or 
kinetic  action  of  the  molecules  of  Ilic  llituld  In  nlilch 
tho  voltit  1*  )nini«'ne'l.  Ttila  ili«r>r>  in  noir  bulu^ 
iMWil  tJirou^li  a  ttudjr  ul  ib«  tbumial  pli«nomaDk 
aiivndiut;  tti«  xolutiou  of  sodium  sulpbaiu. 

CryilnllltiMl  ladlum  iiilphatu  coiilnhiliis  ten  mal^ 
cuIm  ot  Wttt«T  ui*U»  »l  aso-w^.  At  34"  or  ilierft- 
aboiiu  U  lieiElns  to  tliow  tiifin  ot  dlMOoiatlwii.  Tlie 
muiiuiura  puiiii  of  solubillly  lilwwlae  b  u  Ihi*  t«in- 
penlun.-.  In  eon*Iilenil)on  of  UieM  tacit,  Prof>»tor 
Tlldeii  jiropoiinil)  tli«  qii«ry:  lii  wbnt  coiidliioii  Is 
Uw  diuolved  kail  ai  i«iupemiiir««  Abovi>  33°  ?  Is  It 
In  the  fonu  of  tbo  usual  hydrate,  or  is  li  wholly 
or  In  put  In  tlio  anliydnn]*  slate  f  Tlie  dliiilnlth«il 
tolutrility  is  bulivvi'd  to  IndlcAle  prugres»ir«  iIIbo- 
ciatioti ;  but,  this  rkw  being  qIlcstioLl^-l],  tb>^  Iinnt  o( 
(Olultoiu  at  t"lnpcmliiii^  nb^vc  iinil  bi'Iciw  lhc<-tUicnl 
t«rD|iiiralur«  li  bolng  iktermlnnl.  Tli«  dnin  civnn, 
ftlUiough  *abject  to  Bomt  allsbl  rertsion.  tliow  Hint  nt 
t«niperatur«s  m»  blgh  ai  ^^  tli«  thvnoul  chnnm  I* 
allll  potillvi),  althougb  a  dlinliilslilnii  quantity;  and 
liMice.  ihat  th«  Ml  of  toluUou  U  aiui  ntbutded  at 
tlmi-  teniiKnliim  by  a  diemkal  oomblnalloii  bo- 
tvmii  Ibe  mil  and  a  portion  of  tho  watvr.  la  this 
connection,  frotiwaor  Tlldon  iir««i-nti.-ii  ii  luodiflud 
form  ol  cnJDrini«t«T  UMd  In  ht»  upurlmeiits. 

W.  W.  J.  NIcol  next  presented  u  Ibmry  of  solutloa. 
The  ilioor?  projrand  Is,  thai  tho  aoliiUoii  ot  a  salt 
In  witter  la  a  cotiMqiienoe  of  the  actracttoii  of  tho 
moli-cul«s  of  water  for  a  molecule  of  salt,  n;ci>v<ling 
the  attraction  of  tlin  molcciili'i  of  nit  for  one  an- 
other. It  follows,  then,  thnt,  as  the  iiiiciibcr  of  dls- 
•olvctl  ftsll  iiioleculet  IncreaMS,  the  ■ICractioti  of  the 
dIsMinilnr  molecules  Is  more  and  more  bulaiicedby 
thi!  attr*cilon  of  the  similar  molecules:  when  these 
two  forces  »,ns  in  equitibrluni,  snliiratlon  take*  place. 
At  lite  eaturatlnu  iioliic  Ili«  forc«  tendine  to  heep  In 
lolntion  any  ain^lp  molecule  of  sail  (allracliou  of 
dlstimllor  molecules)  is  balnnccd  by  the  force  tend- 
Ing  to  pTuduoe  »p|iaTatl(in  ol  lliat  molecule  from  th* 
aolullon  (niintctlon  ot  similar  iiiolncules).  Knrclier, 
any  esiemnl  oauM  teiidini:  to  nller  the  iuienalty  of 
either  of  tbusu  two  turves,  or  to  modify  bulli  in  un- 
e<|UBl  dcGrors,  illilurba  lb<  conilliioti  of  equilibrium, 
and  further  solution  or  sol  Id  I  flea  lion  etisuM.  The 
aliote  theory  Is  lioaed  on  the  molecule  theory  of 
liquids,  and  has  many  point*  In  coramcitt  wllb  that 
o(  DaMlna  propoicd  In  ISttO. 

In  putting  Ihi*  tlieoty  10  ibn  test  ot  i-iperlmeni, 
certain  rebuilt  followed  which  in  tucfa  a  brief  note  as 
tbi*  cannot  be  nieiiUoued. 


Mr.  Nieol  lay*  streMupon  tlie  tact  that  hooxprcsse* 
the  value  of  0  sail  solution  by  n  iniilncules  (equtva- 
lents]  of  salt  to  one  hundred  molecule*  of  water;  and 
he  holds  that  the  ospcrtmenta  nade  on  the  oantinent' 
are  Talaeleie  where  they  bare  bo«ft  made  by  dhwdt- 
Ing  otie^  two,  or  more  nolcculM  of  sail  in  a  litre  of 
Bolution,  slnee.  as  the  molecular  i-olumes  uf  the  sails 
In  totniion  Taiy,  the  aolullons  are  not  stmllar  at  sup- 
poei.ll. 

A  i-i\}VT  followed  on  etaporalion  and  illuoclation, 
by  Profi-sior  Wjlliaiii  Itaiutny.  and  ^ydii«y  Youn^ 
It  having  been  suggrslAil.  that  tlie  cloteTjiroXimily 
of  nolociilo*  in  the  liquid  and  solid  state  niiy  hr  due 
to  the  coalescinf  ot  two  or  ni(ir«  itoaoons  molvcnlea, 
10  form  a  complex  molecule,  ilie  auihon  bold  iliat 
the  work  done  in  dlsiociallng  these  complex  iiole- 
culea  Into  slnntc  molecules  U  analogoiis  to  tbnt  ex- 
pended in  coureritng  a  solid  or  liquid  Into  gas,  and 
ibat  the  same  relation*  between  ilic  ex1*tlnic  lomper- 
aturi!  and  prcMure  would  exist.  The  lemperatiire  ol 
volatilization  of  a  lai^  number  of  solids  was  delcr> 
mined  by  the  'caRe'  described  by  them  bcfoM  the 
Itoyal  society.  April,  ISM.  Willi  bodi«t  like  phthalle 
■nc]  sUFcliiie  adds,  this  relation  was  found  to  exist; 
but  nlth  acetic  acid  llltlo  or  no  dissociation  was  dia- 
POTeted,  Also  a  distinct  ditti^n'ucc  was  obscrtrd  In 
ihp  buhaviorof  dissocial iiiji  substances  In  the  llijuld 
and  solid  scalps  when  evaporalinj;  from  a  full  surlac*. 
So  long  Ol  a  tubstanc*  Is  solid,  the  residue  r«laiiu  il« 
orlKlnsJ  composition,  but  a  liquid  soparalos  into  lu 
componenu:  this  aiaounis  to  a  proof  ihni  a  Kilhl  la 
volatlllxlnc  does  not  pSM  through  the  liquid  uaiei 
aiid  that  so  long  as  a  substance  rvninln*  solid  It  ran* 
not  dissociate.  The  results  obtained  lead  the  aiilbora 
to  proviuuiially  doubt  the  esistemc*  of  oomples  mo- 
lecular groups  ill  liquids. 

Tlie  object  sonshi  In  rrofcisor  William  Rsnuay's 
paper  on  molecular  volumes  was  to  a*eerlalu  whether 
the  bolUn|;-points  of  comjiouuds,  under  equal  pr«a>- 
nres,  really  aftord  suitable  points  for  n  coaiparhoii  of 
the  miileculw  volumes.  The  expRrlraonis  mwie 
decisii-ely  show  thai  In  mtribyl,  etliyl.  pnipyl,  Iso- 
propyl,  and  Isobutyl  alcobut§,  and  ether,  the  ralu*  of 
the  eronpril,  Is  by  nomeausoonslant:  while  at  tiM 
builiuK-polnis  of  ibn  liquids  at  low  preasuras.  lli« 
Talue  Is  appivximalely  constant,  fluctuating  belwrvn 
n.i  and  33,  at  high  i«mperaiures  the  dllTerenc* 
becomes  much  more  apparent,  atlaining  at  invsaurea 
of  SO.OOO  mm,  Iwbkb  was  tlie  hl^eat  meosurpd]  the 
greateat  irreguUrily. 

ProfL-saor*  Quodwfn  and  Mnnhnll  are  sindyinic  tfa* 
solubility  of  chloiiuc  gns  in  sululions  of  melnllic  chlo- 
rides: and  flndtngUialolhercxperiiiietiters  have  l>een 
observing  tlie  expansion  of  solutions  nuwle  by  dUsolT> 
ing  n  inokculet  of  the  mIi  In  m  niolecules  of  water, 
and  that  consequently  Ibi-sc  contain,  when  diluted, 
neither  the  snnie  numlHT  of  molcculu  of  (he  sail  nor 
of  tlie  water,  they  bikve  arrniiKcd  Ihi'ir  expi^rlmcnla 
so  that  this  ratio  shall  remain  constant  througliout 
the  obserralions. 

Sir  n.  E.  Roscoe,  speaking  In  regard  to  the  dla- 
mantiferous  depoelis  of  South  Africa  and  the  ask  ot 
the  diamond,  showed  tluLi  silica  and  Iron  oxide  form 
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coiisUni  coniUtaetit* of  ibpdIatnoiKl.  Il  It  anirlou* 
fMI,  Ukkt  wliaii  tboM  fttlow  (llaiiKini1«  ar«  heiUMl  out 
u[  oonuct  with  Ike  olr  Ibry  luto  lli«ir  color.  lUid  r«- 
Rialn  ci>)iirlen  ni  long  n«  Lli»y  arv  nol  «xpoted  1»  Uie 
Itglit:  IbeD  Ibey  limneillitlf-ly  r«fi»ia  lU 

A  ilUcu>«!oi)  on  cli«tmie4l  ohsnjie*  In  their  illa- 
tion li>  niicraw>r^ninns  ira*  opennd  li;  Profi^ior 
Pnnkluid.  Ue  Mal<vl  Uul  onnloet  action  tind  beta 
hcM  lo  l)«  oT  two  kliuli.  —  iliit  tr)i'n>  liolli  at  llin  IkmI- 
Id*  uni)«nr«iil  a  ctintip.  »□<!  Il>at  in  nliich  oou  ot  tliir 
bMlie»  reniAlned  uiurliangi-il.  Tlio  U*t  wu  cBll«d 
GUalytlc  ■ction.  Tbc  cluinso*  tuklnx  ploeo  In  organ- 
bed  bmllM  liiuj  t>M>n  nhmi  to  tli«  lost  ctiu*,  but 
OT0inlr  cheintitry  li«il  proved  tli«ui  to  bvluug  lo  the 
fim.  lnur^niz«d  boilk-*,  bolh  analjilMl  and  ajo* 
tboll«ftl  cbuiH«  take  placo;  but  fn  gaoftra]  ibe  Bnt 
Uka  jilaco  In  th«  bodlMot  aniniftia,  and  ifa«  la«t  In 
i^elatitei-  Tlitf  *nixb1(«  us  to  d«Mmi!ne  to  wlilch 
of  the  two  kliivEiloiDB  abodr belong*,  and  judgcil  by 
ttali  criterion  th«  inkrocoim*  beloug  to  the  aniinal 
kingdom.  So)ul)ln  frnnviii>,  nn  llig  contntry,  ut  by 
contact  wlilioiii  Kiitnz  of  ihemwltM.  Tli«  cluing 
wliicli  t)ii>4«  soluble  fermcoti  prodiiee  nere  Ihen 
•hown  in  a  iFrii^s  i>t  tnlilc<:  and  it  wai  »ecn  ilul  Ibe 
raultlnx  analjtlcnl  nuetlon*  ir*-n  tuatJ\j  qulto  slm- 
plo,  but  were  atl«tiil«il  by  tli«  evolution  of  boak 
Referring  to  thU  point,  II  ««•  lUiigMtGd.  that  ajt  alln- 
ifople  aivil  f*oai«Ti«  eUntigw  afl«n  convert  potential 
Inln  kinetic  •tiVTK}',  Il  tnlsht  be  poailble  to  maintain 
lite  ibroiijtli  ibeM  cban|[«ii.  Tlie  reaction*  |iroilnivd 
by  the  inicro-ortianiniis  were  next  Hhown  In  a  teriea 
of  cborta.  together  with  illuitrittlonji  of  their  forms. 
TLe  rtdClion*  In  Iheienae*  vre  (nr  Iraaalmplo:  but 
In  »ame  instance),  u  with  ih«  tinccliiu'tiniycei  rere- 
^iae.  It  ia  a  question  how  fnr  Ihe  by-protlueU  ore 
doe  to  Ibc  action  of  tlic  niicroKirt^ilim.  The  iioiift 
of  IhRM  organlanis  to  rr.vUt  chemlcvl  aubatnncc*  gen- 
erally and  high  ieiii|ierAiiir«a  wax  shoirn,  y«l  tpoaicj 
iron  qlUle  deJlroyed  them.  It  is  of  Ihe  utmost  im- 
porlABoe  to  discover  some  simple  agent  for  destroying 
11M40  l}odle>,  whkU  in  harmleH  to  man. 

In  dlscuwinjc  this  lotile.  Professor  Hoscoe  pointed 
oul  the  (lu'i  ibat  one  fenneiit  produces  only  one  re- 
ktlloii,  and  llial  this  was  probably  true  In  those  more 
iiplieat«d  reactluii*  which   attend  disease.     Dr. 

JDoger  stated  tluL  be  wu  able  by  slow  stages  to 

>  change  the  environment  of  a  microHtrganisni,  thai 
•vontuolly  U  llnei)  under  coiidltloni  enllmly  unlike 
lu  naiiir«l  ooeo,  attd  tlut  he  had  cuhlviiieJ  t)ie  niott 
hlglUy  organised  once  in  soluUoni  which  conlnEneit 
no  ofganlc  matter  whnterer.  Dr.  Deirar  called  alleii- 
ilon  to  the  wonderful  presvrratlvu  power  of  hydrogen 
peroxide.  One  one-hundredth  ol  one  per  cent  will 
praeive  tare*  Injellnitely.  It  dues  nut,  however, 
fraserve  milk  hidellnitely,  on  account  of  the  (ihysical 
Mllon  of  the  milk  globules,  while  It  has  no  acUOQ 
wbatereron  \\i«  lolubic  fermenta-  Do  believe*  the 
best  evolved  by  Ute  mcUoii  of  the  fernientu  to  Iw  due 
tolticbydmiionot  (h«  alcohol;  and  hv  [H^lnied  imt 
that  we  bave  in  bacteria  tbo  mo«l  dellcsie  agent  we 
now  powers  for  deiocllng  oxygen,  and  the  inoit  accu- 
rate for  meesuring  llitlit. 

Sir  John  Law«s  and  Dr.  Gtlbort  prvtented  a  |Miwr 


on  some  points  In  Ibe  coniposillon  of  tolls.  This 
wo*  a  mniinualion  of  tbe  paper  ptesenled  i»  the 
Amerlcnn  nsHVintloti  two  year*  ago;  and  II  Is  sougbl 
to  *how  Ihat  ibc  view  whlcli  ho*  bern  maintained, 
(halasoll  tt  a  laboratory  and  itol  a  mine.  i>  erroneous; 
for  not  only  the  fact*  oilduced  by  tlie  aiiihon  In  this 
and  other  papers,  hut  lite  whole  history  of  agrlcullura 
so  far  as  we  know  II,  cleoriy  sboir  ilut  n  fertile  soil 
I*  one  which  has  nccumnlateil  wiihln  It  llie  residue 
of  ages  of  preiioua  ve]celatio«i,  and  Ihat  it  becMne* 
less  fertile  as  Uiis  residue  is  eshausteil.  Tile  resnlls 
of  many  analyst*  and  expcfhiMiii*  with  tlie  wlls  at 
Manllolin  and  other  prairie  land*  were  died  In  evi- 
d<o<«. 


PROCEEDINGS  OF  THE  SECTION  Of 
GEOLOOY- 

It  It  lm|ioulble.  In  tbe  limited  spaett  at  our  dis- 
pussl,  todoany  thing  like  juitlee  lotlte  large  number 
of  iiiterFstli^  pajKm  pcvsented  to  Uilt  section,  and 
to  the  dltconlont  called  out  liy  ibeiD.  lloTMrer, 
comlnji  promloently  before  tlie  spciIoo  a*  there  did, 
siicli  questions  as  gbclal  action,  mimc*  of  tbn  tee 
age,  formallon  ot  the  basUii  of  the  great  lake*,  ibe 
origin  of  coal,  metainoeptilnn,  and  Uie  naotiy  quee* 
lions  connected  with  the  archeau  rocks,  and  when 
tlitse  questions  were  diwiused  by  men  like  Dawton, 
Hall,  Geikie,  Newberry,  Hunt,  ttunncy,  ami  by  many 
younger  though  no  Icat  eomoit  workers  in  ):eology, 
it  It  nuler  111  Imaglnu  than  U>  describe  lu  detail  Ibe 
Interest  attached  to  such  an  occasiou. 

TIte  number  ol  papers  presrninl  —  Hfiy-ooe  —  was 
toolaige  to  admit  of  tallsraciory  dlscutslon;  and, 
even  hurried  over  as  Ihoy  were.  It  uas  ueeessary  foe 
the  section  to  mert  again  upon  a  Gfih  day.  Instead  of 
eompletfng  Its  work  In  four  niitings  as  was  ortglBaUy 
antieipsicd.  liany  of  Ibc  topics  praseoled  wes« 
passed  over  to  lightly  as  rather  to  lUscotmge  tbe 
preseauulon  of  paper*  conuinlng  the  remits  of  long 
atul  pailent  labor.  Even  the  Important  questloaa 
treated  of  by  Dr.  Dtaiitord  la  his  ojiealng  oddresa 
wore  lost  UHht  of  except  as  he  occMionally  called 
them  lo  mind. 

While  tbe  diiCHision*  were  stifflclently  snima(«d, 
—  luiue  of  tbcm  perliapt  evon  more  so  than  woe 
•oemly, — tlie  animation  wo*  due,  lu  a  conslderabia 
cxieni,  to  tbc  tenacity  with  wbkh  each  one  held  to 
faisown  tlieurle*.  rather  than  to  any  coiisldomble  array 
of  facts  brought  forward  lo  suitalu  tbem. 

The  section  met  In  tlio  )eclur«-rooiB  of  tlie  Redpath 
museum.  A  full  audience  board  the  addrtssof  Dr. 
Dlanford  the  chairman,  anil  toward  tbe  close  of  its 
delivery  Ijord  Lamdowne  was  one  of  the  ilstencrs. 

At  ilic  close  uf  till.-  addtiM*,  In  aeconlancc  wltli 
English  iiaagM.  .1  vote  of  thanks  to  the  speaker  wm 
proposed  by  Mr  fTllliain  Dawson,  wbo  coinmomted 
Dr.  Blanford's  pcewaElng  a  subject  so  full  of  debaia- 
ble  matter  aa  likely  lo  eselle  the  grealent  Interest  and 
dieeussloa.  Seeondiag  themoiiou.Dr.Selwyn.dlrec- 
tor  oC  the  Geole^col  survey  of  Caunda,  rciferrtd  to 
lustoneee  similar  10  iImim  mcnikoned,  which  occur  in 
Voncuuver's  Island  and  lu  perls  of  AnstralU  not  n- 
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(«rreil  to  111  tiiit  Mldnas  by  llio  cl»lr.  Tli«  itriirriil 
Impmaion  mule  bjr  ilie  lildrMH  w^nifO  lo  be  ttia.1 
tba  |iroblPiiu  ptvscatul  wi-re  not  only  ltii|iorunt  uon, 
bill  <•><>  miicli  wi  toailmllof  mucli  dliH^mclon  li«n). 
Mill  Itiftt  llifymn  Im  >i)lvo(l  oiilj  by  a  lonpt  oiDUUiit 
nf  obceiviiiliuri  nml  llvlil-irork, 

Tho  ii'n  (mpcrs  preiunleil  during  tli«  flrtt  dajr'a  *c»- 
«lou,  Willi  niiv  cxcopUon,  related  lo  tbc  goologf  ttt 
the  doniidio'ii 

Tlw  jiBpcr  of  Mr.  Gilpin  upon  fiold'nilnln^  In  Nota 
Scotia,  ibai  ol  Mr.  Drown  upou  the  apaiiie  dvpnilts 
ot  Qu«lii<c,  uiid  llutut  Mr.  Merrill  ilpmi  Ibe  loinli- 
tlui  Kud  oul|iiil  of  oc'riioinlc.  iiilii«ral!i  in  Cjinnila. 
wfTO  more  at  len  ilutlsU^al.  xiid.  allbougb  litiiiortAnt 
111  tlmnndvc*,  'llil  noi  ojlmll  o(  niudi  dlMtutslon. 

A  tbort  patior  by  .Mr.  fr.iiik  Ailaini  of  tha  Oeologl- 
«al  lurrey  of  Cnnada,  upon  thu  occurrcnfl*  of  N'lr- 
w«kImi  '  spill tb ringer*  in  CkuKls,  iwid  lt>  usocUlod 
ntiieis]*,  ftlihough  upon  b  tubject  tiilneraloglMl 
ruher  than  moloBlca],  mat  a  Tnlunblo  conirlbutlon  In 
lt»«If,  iind  draw  fortli  tin  liil^nMlltig  clIsritMltiii  by 
IlT.  G.  '.'.  Willlnms  •>(  Jubiis  Hi'qikiiiA  Unlrrrtily. 
It«cenl  itiidlci  o(  optkal  nnoinulli'i  u.-eii  In  miuiy 
nilrnMilA  sivin  lo  tbtiw  Uial  not  n  Icxr  aubitnnnu  faavfl 
dUIer«nt  cryttallliie  form*  nt  dlflprr'Ht  [t^iniwrniurM. 
One  of  tbe9«,  |>Troxeiie,  ha»  a  iL^mlKncy  lo  piua  inlo 
bornliK-niln  wbt'n  tbe  teiupvraLiirp  Is  loWL-riil,  Na- 
ture niity  MccomiiUiib  the  mme  Iblns  bj'  preuiini, 
Siicb  clinii^M  bavi>  bcnn  obsiiripd  by  Dr.  WIIUnnM  In 
ri^rUlii  mcIcB  In  Muryliiiid  itrid  New  Vurk.  vhviv 
aelilitDRo  »tructiin!  niiil  i!ii-a?  l'1i.'uij,-U!i  ajipvar  to  be 
co-exluutlvc 

Mr.  Ituneyiniiir*  paiwr  iigi'in  Iht'tcculiiicy  nf  Uiilifai 
Harbor  wju  alruiiuly  itiML'nlt'd  trnii  by  Ur.  S<'lwyti, 
■ui»|iiirli«l  by  I'rofciior  llltubcoolt,  vih'r  iiisiitcl  tfiAl 
the  riicki  al  Iliitl  locjilliy  were  lower  Cnnibrlnn,  and 
not  nrcbeaii    lu  tlaUd,  ^KCiipl  potliap*   In   ItoUUid 

Tlio  coftl-fluld*  of  tlia  dominion  were  ireutcd  of 
dtrvrtly  and  indlr">clly  by  Mr.  Uallcy  o(  llio  Canadian 
aurvey  on  ilie  .\<.Mitian  bMln  In  American  iceology, 
Mr.  (111(1111  on  the  dUllnoUve  featnr«a  of  tlie  Nuvm 
Seotlan  coal-fluid,  and  by  Mr.  Biiddeii  on  Ute  coali  of 
Canada. 

'rtie  Andian  baain  )>onlerii  upon  and  liiehiilM  ihe 
fiulf  ol  SL  Lnwruncu.  Kew  brnniiwiok.  Nuvn  SoiLla, 
Newfoundland,  and  frlnce  BdwanI  liUnd,  dipping 
oD  all  t'nh*  luntinl  llieKuK.  Wllbln  thli grant  basin, 
the  mot  I  iui[HirlJtlit  cnaMlcId*  nro  lb(i«e  of  Ciiiiibei^ 
land,  Tklou.  nnd  Cape  Bratun.  Tbv  beit«  ara  more 
or  Itua  folded;  tbe  nxvt  of  llie  folds  are  eiiat-weit; 
and,  except  wlioi«  ilivy  bavo  been  campllciiic-d  wiiti 
older  strata.  Ibun  are  no  wrlout  fault*.  DiiTtTrvni^eFi 
belw<!i-n  diiirlet-i  wilbin  iblii  eraat  baain  are  probably 
due  lo  local  Influi-ncpi  in  the  original  baalii.  ralher 
tlian  (n  UoUllon.  Atlonllon  wu  ciiliwi  by  Dr.  Sel- 
wyii  lo  ilie  C'iiitra»i  bt'iwcon  thl>  brulton  ration  and 
tlie  kw-diBiiirbvit  couDlry  adj'ilning  It  lo  the  wen 
and  north-west,  which  lie  coiuldereil  wiu  due  to  the 
limiting  of  tha  dlntiirliancci  by  tUe  grpiit  St.  Law- 
rence and  Cbatnpliim  fault.  Tbli  fault  Is  suppoRCil 
to  (oUttir  Up  Ibe  51.  Lawmnce  Kiver  from  eomcwbere 
In  the  gnit,  to  Quebec,  irli«re  it  learea  tbe  ttreuu, 


and  iwin^  m-ire  Hlr>n-ly  to  tbe  lontli.  and  pcuiM 
di«rn  Lake  OianipUln  lo  (omnwliere  In  IIm  vicinity 
of  tbe  lIuiUoii  iUv>-r.  To  (hi-  uaat  i>t  this  ^retti  fault, 
tho  rock*  ant  iiieUiiiorplin«ed,  folded  and  broken, 
while  ti>  lli<>  west  tlioy  arv  but  illjgblly  dldurtHHl.  and 
dip  at  luwAM^Iea.  Ifanldii  llio  coal-lkld*  ooeurrfn; 
In  [lie  St  I^wronoe  basin,  the  two  oilier  turalilies 
wltbla  thi!  doiul[ilon  pr<xliictni;  coal  were  referred 
to;  one  ettendini;  from  tbe  97tli  tiaralkl  to  Uin  baw 
of  tbe  Bofky  Mountalna.  ilie  otltur  on  Vnncoiivur't 
IiJaud.  Of  tbe  three  Jlelda,  tlie  lltal  i*  In  tbe  cartHn- 
lte^»l«,  wbllo  tUr,  Iful  two  bt'toiig  lo  Ibe  teootidaryor 
tertiary  formaiioii*.  Hut  little  is  kn<>im  as  v»t  of 
tbu  coal  of  nurlli-B-cit  Brltlab  Columbia,  wbil"  Ihal 
of  Vaneonver'a  Island  la  tald  to  b«  tlie  beat  on  llM 
west  coast. 

Mr.  Piinton'a  contrlbiitiun  iiixin  the  Silurian  atrua 
of  lEuil  Rlrer  Valley,  Manilubu,  wax  of  local  iniiiroM, 
and  rufurreJ  to  a  tiruclurc  that  La  not  indicated  upon 
Ihe  ttcvt  ipiologlcnl  map  ot  tlie  dominion,  for  want  of 
autndml  Infonnatloii.  The  »ai[ie  m^Uerial  l«  altvwly 
la  ihe  bAiids  of  tbe  Canadian  Hiewy,  and  will  apj)ear 
in  due  time. 

Tbe  principal  iMaciueloD  of  Ibe  first  day**  meeting 
w\i  uallcil  furih  by  l'rore«<ior  Clayjxile's  paper  upoii 
the  (TnmplinK  of  the  earlb'a  crusi  ai  ahnn-n  by  a  *M- 
tloii  acron  Ilumlngdon,  Junfula.  and  I'i'rry  couiiIIm 
In  Pvnnaylvaiila,  a  distance  or  aiiiy-llve  niilet.  Tho 
speaker  »lii.iwed  that  ilie  foMln^of  the  siraU  along 
IliU  lino,  and  especially  of  ilioie  In  Ciirobcrland  val- 
ley, lull  caused  n  tborlL-nlng  from  an  orl):tnnl  leiicth 
of  about  one  bundrnl  rnllo  to  tbe  pretvut  «iity-Qvc 
tailr:  Allliotiyili  Priitu>'»or  CluyjioleS  meUioil  of 
obtalulug  iheoriglnal  Imgtbof  tbii  Una  waaamslbe- 
mailoil  one,  and  though  liui  fuldinu  «f  ihe  Cumber, 
land-vnili'y  ilratA  ISBSvrleaof  overlurua.  aacb  aa  ex- 
teiiftlvocontnii'iioiiof  ibeesrih'i  cruatwoa  mora  tliaa 
tbe  section  was  preparcl  lo  ucFcpl  wldiuui  i|u««tl(in. 
Doubt  wnsexprvstpU  In  regard  to  Uie  lru»t worth inen 
of  the  data;  while  aootlier  member.  In  endeavoring 
to  solve  this  very  pruhleni,  basing  his  esllmaUi  upon 
Profenor  Letley's  tnapi,  bad  computed  a  contraction 
of  eighteen  miles  over  a  part  ot  the  section  vhere 
Professor  Ciaypota  bad  made  out  Ihirly-two.  It  was 
abo  auBRcsIed  ibat  tiie  thiuulug  of  the  bedi  by 
criisfaliig  In  the  folded  parla  bad  lieen  loft  out  of 
account. 

It  wai  rapllod  lo  lliesc  objections,  that  Ibe  data 
wnrii  a*  truKlworlhy  as  It  was  potslble  to  obtain;  that 
absolute  accuracy  was  nut  clnlnicd  for  tho  Cfparev, 
tor  in  sueh  a  cose  It  was  Impoialble;  and  thai,  at  tlio 
leatt  esliinaie,  the  •Jgbteoo  mllM  remained  to  b« 
arcouniod  for  over  one  pan  ot  the  section  line.  The 
possible  Ihinjitng  of  the  boili  bad  been  left  out  of 
account,  because,  It  such  a  thins  bad  taken  ptece  in 
thi*  tnaianco.  It  nw  mora  than  ouufiterbalancvil  by 
tho  tanuoiitlal  pressure  that  cauted  the  folding. 

The  2Ulh  wai  devoted  to  the  dltcusslou  of  plie- 
nomena  rriatlug  to,  and  suppoaod  to  bn  tlie  rMulU  of, 
glacial  action.  I'rofonor  Lewli  spoke  iipnn  tbe  inar- 
glnal  kamrs  of  Pennaylvanla  as  dlfttini.viiiLed  from 
tlie  ui'>mliie:  and  Dr.  Newberry  followed  wltbasliort 
lecturw  upon  llic  lost  pbasea  in  the  rvotutlon  of  tlio 
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North  American  cDtitlncni.  He  iiolnieil  out  the  cft- 
dencm  of  ■  genUl  cllniato  mt  tli*  close  o1  the  riIocodi- 
tod  plioMii*,  wbkli  vet*  toon  Mllnirnd  by  lb«  ago  of 
lc«;  IntMd  tic  toiilhvni  limit  nt  Ibe  ic«-«h«el  ocroM 
the  continent  u  (>r  u  it  Iik<  bcL-u  uldcrret),  anil  tx- 
pT«*ac<l  bU  belief  It)  tvo  glacial  itcrlodi. 

Tli««e  lapnrii  u-i-ct'  iliiiciutrd  loKttbor.  froIfMCir 
JtuoM  G«ik)o  unt  uiiaIjIa  to  draw  Kiiy  »Iiarp  tin* 
a»paralinc  iiwirniii«ti  niid  kaini.-*.  for  i1i«y  loer^  Into 
eacb  olbsr  In  (uch  •  iDnnncr  that  our  caiinoi  bnj 
wbera  oiw  lOBrcB  o0  and  tlie  oilier  bcglni.  Kamci 
kn  rcgsnjeil  m  partly  inoralnlr,  anil  pnitly  o(  lutglo- 
cUl  oriein :  anil  li«  wn<-  in  ncrord  n  llti  Dr.  Ncnborry  In 
Kgud  to  ilic  lirvnh  ill  ilipulaciai  perioil.  Sir  William 
Damon  iroi  Int^iincil  ti>  tbink  Uial  wUer  •>&*  Ur^y 
Imtrumnnlal  in  pritducliifi  Ilic  rnrk  atuiiiuled  to  lc«, 
and  rafMroil  lo  iho  «vidpiiciM  In  ra*l«rn  Nortli  Amor- 
ka,  at  the  wiimi  inli)n*al  iturinjc  Ibc  ice  u^e.  Dr. 
Sulwyii  briefly  iirofoscd  a  poasiblu  «xplaualloii  of  tlie 
■DptKwed  iiuirer  of  ire  to  ucatalo,  In  lolld  ruck*, 
haaltit  Ilka  Ihocn  of  tho  great  ialic.  Ila  rt-ftirrvd  to 
lb*  profoiinit  docoiiiiMMllion  o(  rocks  ol>»^rT«iI  In 
AuHlralia  and  in  llitf  i,'>i'^<«s  of  Braiil.  In  Australia 
ihi*  decompoilijoD  was  umi'iiim-)  Iwu  bundrvd  and 
fifty  foot  ilriT|i:  and  be  lliniisbc  U  puiiltile  Ibal  Ice, 
GtibiriiiK  aiich  a  rniclon,  woiilrl  be  able.  In  niak<-  iiicli 
ba>in»  aa  tliow  of  t1i»  en-At  InkfV.  ProtfM»r  Sptnvn, 
at  Ibc  iiiilTeriUy  uf  MUtoiiri.  conlributeil  tome  uf 
Ui«  reanlt*  of  hl>  ovm  n-ork  upon  tbi?  lubji-L't  uf  tlie 
ortgin  ot  the  biLiln  of  Lakp  Oninrln.  whkli  Icil  him 
to  beUcTC  ihnt  tbii  lake  biuiii,  at  lca»t.  hm  not  of 
glM4iil  ori|[lii.  Profcsinr  Hall  of  N>w  York  culled 
allestion  to  the  tact  that  ihi-  nxo*  ot  the  lakn*  are 
ftlong  Ibe  lbi«n  of  outcrop  of  the  rock*,  and  tlial  ilie 
basliii  are  excavalcil  In  Ibe  softer  inateriiil. 

Koiir  oilier  contributions,  relal.iug  in  one  way  or 
anolli'T  lo  Ibo  ulnrlal  iwrliid,  were  rend  wltbout 
much  di>>('ii*iiion ;  aixl  ibn  ib«orl«t  conccrnlnc  tli« 
cauM*  of  the  ice  a^te  wen!  taken  up.  Tbe  ttev.  Ur. 
HIU  clMMil  tbe  Ilieoriet  lu  cosmical.  terreUrial.  and 
Mtroliomleal.  Tbe  Sr>t  clui  woi  not  rrearded  an 
wonliy  of  con«t(leratlon,  wliUe  Inrrrttrlal  llioorlo* 
verft  a*  readily  dlopoicd  of  a*  belciK  mora  or  lota  un- 
Mtbfactory.  AtCeiittoii  wai  directed  especially  to  Uie 
theory  of  Dr-  Croll.  a  combination  of  ibe  pieceeaion 
and  cccnirlclty  tlivorlea.  It  wan  held  tlial  tUc  part 
of  Croll'r  expUnatlonn  roBanliiin  fiiitii.  ili'llnctloa  of 
current*,  and  the  like,  wonid  nupixirl  any  nr  all 
Ibeorica  nllke.  nisconcluaion  oiu,  llial  tbe  oltera- 
tJon  of  currents  and  wlndB  leeinad  to  be  tbe  moM 
p»werf>>l  ciitivM  Iboa  for  iiu£gpitcd. 

Tlist  part  of  Cnili**  tlieory  reganllng  tb"  greater 
eccentrlclly  of  tbe  earth'*  orbit  tvaa  nitdckeJ  liy  Mr. 
W.  V.  Stanley  In  another  paper,  tie  eoulil  not  con* 
nivo  of  tlie  mrtb'i  initial  lcui|iernture  having  been 
lower,  or  of  the  -un'!!  Iieallnic  jiover  being  less,  and 
Uial  tbvrvfore  itlai-'lition  could  not  liavt-  dejiended 
upon  aucb  Cundiliona.  Ilu  reptnlcd  it  iia  alocatpbc- 
tunnclKMi,  due  to  aciial  uid  oceanic  carrcnla. 

Them  was  nu  iirulon  on  tbe  3Utli,  Ibe  day  bclas 
gieeii  over  to  cxcnnlon*.  To  the  KiiBll)b  itooloi[itt« 
tlie  oecEUioti  was  a  iralcomeon*:  anil  under  the  puld- 
uicie  ot  meoibers  «f  (be  geological  iiiney  of  Can- 


ada, nnd  of  tbe  local  lymmlticr,  ibey  vl*lt«d  Ottawa, 
AtiMble  Chaam.  Ij^m  McRipliretni^nf,  Quebec,  and 
vadoua  loMlitl**  In  the  Innneillaie  vicinity  of  Moot- 
real. 

The  jiromiiient  vacation*  vonlnc  before  IhetMthin 
on  ilie  lit  were  iboae  rrgardlng  arrbBeam  rockx, 
Profewor  Ilonnpy  ojwdpiI  ll»e  que*tJoti  hIiIi  a  lengthy 
paiwr  u|ioii  tbcM  rock*  In  Kiiftabd,  and  node  aotna 
com  pari  ii>nt  with  those  tit  Canmta.  l>r.  T.  ^erry 
nunt  fullowed.  Ircatlos  of  tJte  coaolc  rocit*  oi  North 
Amerlcji.  Tlie  paper  waa  a  rimiini  of  some  of  Dr. 
Ilnnt't  r>lil  wiirk.  At  miffat  haiebeeiieipecieit,  tb* 
very  use  uf  tlie  word  '  f  oiole '  was  folloucd  by  Kiina 
tlialUng  of  the  head  amons  tbe  members;  anil,  at  (he 
ck»e  of  I>r.  [Iiinl's  rcadinf,  the  use  of  tlie  word  waa 
crltlclted  OH  taking  for  cnni(d  a  itueitloii  which  U 
Mill  in  dl»i>ute.  The  writer  held,  huuever,  tbal  hi* 
ate  of  lite  stinl  <lid  not  ilepuiid  solely  upon  wbetbar 
the  sup|)oseil  Eotoon  c«naden>«  were  ttie  remalna  of 
a  living  orsaiilam.  bul  u|>on  the  •tideaoM  of  organic 
life  liHvInK  ciMiiti  into  exiiicDce  at  or  about  ilie  geolo- 
gical age  lefvrird  to. 

Profesaur  Hall  dlscunod  the  qutatlon  at  aome 
l«ngth,  and  expitsied  tbeconvletlon  thaltliesolutlnn 
of  the  problem  lay  In  lb*  •liiily,  not  of  Xavgt  luasace 
uf  rock.  1)111  in  the  aludy  uf  junctures. 

Every  one  w&i  iniereaied  to  bear  what  Sir  William 
Dawton  would  tay  upon  tbia  qncatlott.  He  apjieanid 
to  speak  wlib  tome  hotlcatlon,  due  donbtleaa  to  Uie 
oppMition  to  bU  woll-knovn  theorlea.  He  bad  but 
little  to  lay;  nr^In^  as  a  teaaou,  that  lie  wu  but  poorly 
iiualiiied  to  disctias  tbe  question  from  tlie  tUDdpoIni 
from  which  It  wa*  b^oB  viewed, — namely,  tliat  of  a 
chemical  ^coIokIiI-  He  taid  thai  be  bad  spent  hi* 
time  til  trying  to  find  foulls  In  tlieae  rock*,  and  hod 
got  bul  little  tlianka  for  bli  labor.  He  would  not 
enter  tho  question  In  regard  to  Eotoon  hero.  A 
co-laborer  baa  ih*  wbole  matter  iti  hand  now,  and 
will  toon  publlth  all  thai  is  known.  Uajuc  Powell 
was  called  upon,  but  Umlled  bltntelf  to  saying  that 
we  were  not  much  disturbed  by  the  i|iiie»tlon  Is  tlie 
StalM,  but  were  limiting  ourwivta  to  mapping  ill* 
reKloM  covarmi  liy  thete  arcbean  rockf. 

Tbe  paper  by  I'ruf.  J.  I>.  Dana  upon  tbe  soattiwaid 
ending  of  a  great  synclinal  In  tho  Taeonic  range  wm 
read  by  ProfoHior  [Ireirer,  and  elletted  some  Teey 
healed  and  tevarn  priji«ua  on  the  jiart  of  Uf.  Hiuit. 
lie  insisted  that  the  Uniclure  referred  to  wan  known 
twenty  years  ago,  lliat  the  metamorphosli  of  sedl- 
miuitary  beds  assumed  by  Professor  thsna  was  unten- 
able, and  that  there  was  no  Tcstlge  of  a  proof  of  indi 
a  thing.  Frofewwir  Brewer  repll«tl  In  bcliatf  ot  Pn>- 
feMur  Uaiia,  Ihal  recent  and  Ihorou^h  wnrk  had  been 
done  in  Ibe  regloo  referred  lo.  and  that  notUng  na 
slated  upon  uMtunpliOB-  Major  Powell  was  asloanded 
tliBl  Hr.  Hunt  ■boold  speak  ai  be  did.  If  Ibc  Mruclura 
W1L4  as  reiimcntcil;  and  ho  giUIpiI  ii|kiu  blm  to  dlber 
give  hi*  reaioiu  for  aucb  stateiiietila.  or  to  relmct 
ibeni,  fur  the  only  way  lu  oitack  such  a  quotUon  mt 
to  attack  tbe  structure.  Pri-fessur  Hall  iipposcd  Dr. 
Hunt's  potillon,  and  vouciied  for  ttie  alrueture  an  rep- 
resented;  and  Dr.  Selwyn  i>pokit  ot  tb»  exltienoe  In 
BritUh  C'uluuibhi  of  crj-itallinc  rciohs  In  the  carbon- 
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Itwoiu.  Hr.  Toplry  of  IbO  EoglisU  siirT«y  ifaeo 
■poke  of  tbe  genarnl  •raq)ttuice,  by  Ibe  mrioui  Euro- 
pUB  RiTTcyi.  of  the  tbonry  of  Ihn  chnngu  oT  ufAi- 
numiurf  to  rjyuikllino  rock* ;  aiiO  liorc  tbo  (I'DciissEun 
of  Ih0  archniui  roc4<«  •iideil. 

Memben  uf  lli«  Eiit;Ii«h  sLirvvy  cxbiliilcd  niapa  «ol- 
orol  »a  n,%  to  repreii^nt  tin?  lolld  geology;  um\  olbnn, 
of  tbo  umi-  i>laops  showing  tbo  BooloKf  u  It  i*  bciu- 
bIIj  wen  upon  tbo  mtrfncn,  ibxt  Ih,  iiichiilin)t  Ibe 
ilritl.  TbiR  Iktier  wu  r^icarJi-il  ai  viiliinbk>  in  coo- 
necljoii  wilb  iiueslioii*  of  wnler  tuj>(il]r.  Duubl  «m 
osprciieil,  bowei-cr.  •btmi  ihe  taluc  I'f  mcli  mrfacn 
Bia|«  Bav*  (or  local  ami  tnniyarnry  piir|'i><ei.  >nil  It 
WM  lamtMUd  tliAl  •oin«  RMtlKMl  Iw  >ti'vi«i.-i]  bf  wliicb 
It  vtoiilil  b«  poulblei  to  re|ireMiii  both  aoliU  and  *ur< 
fftco  tpwluyy  npuu  Ibe  suTiie  (diMt. 

Tb«  plui  ot  Mr.  GIIbi!rl,  of  tbc  (T.  S.  Keologlcjil 
Wifrey,  for  ■  nubject  blbllogruiihy  o(  Non)i  Aiupriunii 
geology,  ellrrliMl  KOino  iIImiiuIoii.  The  seclioii  «vl- 
dently  full  a  dvi-pt-r  InierMt  in  Ihia  ptiptr  tbiui  It  iraa 
maily  to  exprcM  on  so  ibort  a  notice 

A  brief  acoouat  of  hi*  rork  upon  the  Jununk 
tnaniinaU  of  America  wu»  gtvan  by  PmfcMor  Manli. 
Six  y*a.n  njio  no  .lura««lc  maitinial  vra«  kiiowii;  but 
Hveyvana^o  tbay  were  totitid  In  Wyomiiig.  and  from 
ono  poakQt  alone  from  ibrM  to  four  buudrod  Individ- 
ual* bate  been  taken,  irpresenttug  itlght  gouurn  luid 
twenty  fjMicleii. 

Sir  Wllllara  Dnwion  upokttai  sonin  l«iipb  tipun  tbi' 
uiii'leul  laud  flora  nt  tbe  ulil  ivnd  new  world,  (gulling 
attention  to  tbe  ttrikiiif;  corrvipondoiicc  found  in 
countries  "Wply  sepnrateil. 

Two  iMleoiitulDgicitJ  papers  by  Mr.  G.  F.  Malhciri 
were  spoken  of  in  bigli  term*,  eipecially  by  tha  Cniia- 
dliui  gaologlst«;  and  the  hope  wan  rxpretti'il,  Uiat  If, 
aa  had  becin  »n)i:go»l9d.  one  ot  ibo  (.'nniullxn  paiwr* 
should  be  publisbud  In  full  by  tbe  aMoc^iatiun,  the 
one  upon  the  primltiTe  Conocorypbean  ibould  be 
MlMtod. 

A  paprr  by  Prof.  J,  Ullnn,  upon  llif  earthqmike 
pbcDuiuena  In  .fajMn,  referred  In  the  inei'bsnk-al  difil- 
cullie*  to  be  dealt  with  In  his  olisvrratloii*,  and  de- 
•crlbod  a  new  enrlbqunke  Iiouii-  be  bu  biiill  upon 
la^n  ball*  resting  upon  Iron  plate*.  Tliruc  bumlrrd 
and  elttbty-sevcn  earthquake*  hnJ  tmcii  nliterved  by 
lilm,  eigbty-aeren  pur  cent  of  which  come  from  the 
•ea. 

fUr  WlUlwn  Dawson  then  itrrnt  orer  the  loiuling 
tact»  worked  out  by  Dr.  IIn)l  In  hi*  torChcomlne 
geology  «f  Palestine. 

The  last  paper  ptesented  wm  by  Sir.  r.  Halteit. 
and  eoiubtcd  of  note*  on  Niagara  Kails.  For  Ainerl* 
can  geolofiUCa  ibey  coniaiued  noihliii;  new. 

It  wlU  be  seen  that  nothing  ilrlklnB  or  new  was 
pnseniad  to  tlie  ecctlon;  Indeed.  *oine  of  tbe  pro* 
ductlons  bare  licen  lerred  np  aiiesdy  a  number  ot 
tlmca  and  In  various  forms.  But  any  Uilng  different 
was  hardly  to  be  eiipGcted.  Tbe  tneellng  was  rs- 
markable  tor  blinking  togolhcr  worker*  In  geology 
froiu  evvry  initrter  of  tlie  slol>a.  Frnni  Japan  was 
Lyman,  and  a  pu|i»rw«ir«nd  from  Milne;  from  Indlii 
were  Blantord  and  Ball:  from  Auairallu  were  Blan- 
ford  and  Selwyti;  frotn  .Vfrlcairoi  T.  Rupert  Joiiee; 


from  Palcaiine  was  I>mfe«*or  Bnaerman,  and  a  paper 
was  n'nil  from  Hull;  tr<)m  Brazil  was  Branncr:  frooi 
Knslsnd,  Hcitlnml,  nnd  Irrlund,  were  tlie  rartons 
tnembera  from  (lioic  eoumriu;  from  ilie  Stai«*  were 
nail.  Newberry.  Mnrah,  Poh-MI,  and  many  allien: 
while  the  Canaillaii  worker*  were  rejireeeBted  by 
Damon,  Selwyn,  Whileavca,  and  Adams. 


PROCEBDtSGS    OF    THE    SRCTIOX    Of 
UIOLOGY. 

l.v  openiii;;  tbe  biological  section  Thnrulayi  Aujt 
28.  ilic  prwidcnt  of  thai  »ccilon.  Prof.  U.  N.  Uoaetey, 
delivered  an  nddrets  ti|>on  (lie  iiliyiiiulo-^  of  deep4ea 
life.  Well  fitted  w<  Prnf«!iv<r  M'lseley  It  to  dlicUM 
tbe  subject  uf  decp4?a  lite.  oi>  acrnuni  of  liU  long 
parllclpikllon  In  Its  IniMtlEntlon  dnriiu:  the  voy^e 
of  the  Chnlkngcr,  liU  aiidre**  wan  ool  only  a  crllU 
cal  and  dUcrlminatiii;;  review  of  lome  of  tiio  lawr 
results  arrived  at  by  other  obwrrnr*  and  eiperiaieat- 
er«,  but  was  supplcmrntcd  by  msny  laliuble  stsie- 
menti  and  tuggoiion*  of  hi*  owu, 

Mr.  C.  Spenve  Bate,  of  Plymouib,  Rug.,  reoil  a 
p^>er  on  tlie  geographical  dlilributlon  n(  ibo  maeru- 
rons  Crnstitcca.  wbleh  embodied  niaoy  huportanl 
note*  on  form,  cnlor,  liabUa,  nnd  habitats  of  different 
genera  of  tbew  aniuiHls.  In  allutlon  to  podnt*  mon- 
ifoneil  by  Mr.  Bate,  Profciuor  Moseloy  saM  thai 
der|wa  (onus  eitlicrr  had  very  large  eyes  or  bad  l>u 
eye*,  and  that  Ibere  must  be  a  source  of  Ugkl  in  tlie 
deep  sen;  that  source  uas  plioipboresoencc,  but  It* 
light  muit  be  very  dim.  The  question  was  stUt  iiD> 
answnreit,  whntbrr  ihe  larvae  of  deep^ea  Crustacea 
were  found  nt  the  surfnce.  as  are  tbe  iarrae  of  olbor 
cni»taceaiiB.  and  had  to  dnennd  two  or  three  mtles 
Ibrongb  the  ocean  to  rcncb  tlieir  feeding  ifrvuiids  at 
adults. 

Prof.  W.  J.  Siitia*.  of  Dublin,  read  a  long  paper 
f>n  till!  origin  of  fn-sli. water  fauna*.  The  main  illffl- 
culUcs  in  Ibc  wny  ot  moat  marina  tinimals  iiccomisg 
Inbaliltanl*  of  fro*li  water  weiv  considered  under 
rlircc  ililT'iy.'n(  heails:  Dmi.  ihc  time  rcqiuiltc  for  tbe 
aniniali  to  adupt  Ihemsekfi  to  tlie  now  meilium: 
•econd,  Ibe  greater  levcrlly  of  climate  experienced 
by  animals  in  fresh  wnli'r  than  in  salt  water;  and, 
third,  the  liinbiliiy  nt  marine  animals  with  tre*- 
fwlmmmg  larval  static*  to  enter  the  mouth*  of  freili- 
wniei'  sireauii.  or  to  breed  In  AowIdk  stream*  U 
they  gnlned  access  to  Ihem.  In  legatd  to  cllmatei 
It  Is  A  fact  tliai  Tininy  marine  fonn*  tMcoime  (resli- 
watcr  ones  as  we  appro.icli  the  tropic*.  IJul  severity 
of  Ibe  Intimate  ot  fresh  water  is  nnc  alone  suScienl 
to  account  for  the  absonce  from  It  of  many  famlllee 
well  represented  In  niarine  faunas.  Prof eMor  Sol  las 
had  prepared  an  extensive  table,  comparing  by  orders 
and  by  fEunllles  Iho  animal*  of  fnssli  witli  lliose  of 
salt  water,  and  flnds  as  a  rule,  wilb  some  excuplloits. 
wblcli  be  accounts  tor  by  |)«cullaiitle*  ot  iifivblstory. 
llinl  freih-waler  animals  carry  their  ova  in  or  about 
tbeui  ilnring  tbe  earlier  itiigM  of  derelofinenl,  or 
they  develop  by  buds  or  statoblasta.  Socne  mariae 
fonn*  have  paieed  from  tlie  oceui  into  marsbe*,  aait 
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UwBH  Into  Mream*;  while  other  fottns,  e^tecUlly 
dtumc  eerller  gecdogtcal  tlmn,  am  Ibeir  tnaatrr 
Inlo  fretli  water  to  tlic  diingliig  of  marine  into 
lacmtHnc  amu.  I'mfpMor  Soil**  revlownl  lomc  ot 
the  rviiktlon*  wlitch  lh«  origin  of  cerialn  tr««1i-witlflr 
totmt  h»'«  to  geological  {vriuils  aiuj  clung«e,  knd 
coBtldeced  *ORie  nf  th«  can*M  of  modincAilon  ot 
fortB  anil  of  pcvlonsailon  of  •mbryonk  llf«n(  mnrliie 
anima1». 

On  tbf  BOFMeding  iU)r*  a  f«w  papers  upon  (he  geo- 
graphical iliatrlbulion  of  aiilmali  were  prvnciilPiL 
I>r.  ii.  K.  D»li«iii  pointful  oiii  iIiai  roan;  of  ilio  nio»t 
eharsrt^ritlic  *p«cl«a  of  Ibe  ohlropieroua  fatina  ot 
AiuinUlit  bare  tliclr  iicarvvt  allln  not  In  the  Ori«nUl 
bal  In  llif.  RtlilopUn  region,  oiiil  liutancni)  Ibe  pr^a- 
•iice  of  ^>wi»«  nf  enrinin  ipncra  of  ban  In  llsda- 
gaacar  aii<l  Aii-lrnl!a  whidi  w^ru  |>i>url}  or  tiot  nt  all 
repreaenteil  in  India.  \V«  are  ihiTvI'icv  obli^,  for 
tbi*  and  othf-r  rraion*.  to  Bup|)i»«.  Hut.  ni  a  cnni- 
panUlrcly  rrccnc  pcrlnit,  a  chain  ot  Itland*  oonnif  Inl 
Hadafaacar  «)ih  Australia:  ilif  lulatidn  iK'iiiK  «iilK- 
dentljr  far  apart  to  prevenl  tbo  dlMribution  of  I«r> 
Rilrlil  mnniniaU.  yvx.  iir-ar  eoougb  to  ponnlt  tlic 
ocra>loiuil  jMuugn  of  flying  (pvck*.  Later,  i>  ixm- 
porarjr  coiiii«cUoii  ot  a  ■Imltar  kind  pmbablj  «x- 
t«Ddt4  betmeii  Madagaaoar  and  Intlla,  TrMtllig 
(cograplilrnl  dlalribution  of  aiiininb  Ilia  lot  general 
maiinvr,  wna  a  paper  by  iSr.  Howard  ^aiindvra  on 
UMgecigrapliicalilltlrlbutlonot  the  Liiritlae  (tbe  kuIIs 
and  tenia),  nlLli  apecial  refen>noe  to  Cunaillui 
*porl<«. 

As  lo  thAdlnrlbatlon  of  plants,  Profeator  Am  Gnty, 
Id  fail  rcnarkeoB  the  cbaractet^iilc  features  ot  Norlli- 
Anertcsn  vegetation,  calkd  atleollan  to  tlie  ro-ein- 
blancr*and[hndiff'-mnrr*l>niw»ii  the  Horaot  Nortli 
Anerica  and  Ibat  of  Ktira|M>,  and  to  Hm  eaiuea  of 
tbeee  reieiiiblance»  and  iKliereiivea.  Tlie  *ini)lurit]r 
ot  111*  trw«  of  tlie  AtUnlic  hordi-f  to  tho»e  of  Europe 
wa»  alluded  to,  and  lli  caiine  >tl*cii»iil ;  and  nicntion 
waiRiadeof  Uieplruiini  wlildi  the  Kiiroiiean  t>ulnnl?t 
would  experience  In  Undini;.  in  thr^  new  world,  plania 
gmnlng  wild  whiMi  aiP  nilMvnlcd  In  the  garden*  of 
Europe.  AiiwinE  ili""  an'  'pcrlw  ot  Khndoilenilron, 
Cjrpripedluni.  ami  Cori-npal*.  Tmnini:  lo  tfa«  difter- 
eneea  between  the  ftura  i>f  Eurupe  and  Amcrtcn,  the 
vrallh  of  ipwirs  ot  Ireoi  and  shrab*  In  Ihe  Inller 
country  wan  lllnitnited  hy  numerical  compnrUoiiit  nf 
Ibe  speciet  «f  tiak*  nn'l  ot  nianrotlierlreexiu  Canada 
willi  llioee  fuiiiiil  1[L  EnK'a'xI.  Beelde*  the  far  more 
nanwroui  kinds  of  leguniinuui  Irem.  and  tbcrcmnrk- 
able  wealth  In  •[■ci'li^  of  Coinprultaq  wbU'h  la  notk'e- 
ahle  In  America,  itn're  are  many  tropical  plant*  which 
eatend  nortbwanl  Into  the  Unileil  StatM.  Siieh  are 
Tarioiii  Irew,  and  Sarraccula,  Pajwlllora,  Tlllamlala, 
and  nuineroa*  other  harbnreous  plants.  Afli>r  dl»- 
oaMlon  of  the  putt  wliich  llie  lee  of  the  gla«lal  period 
played  in  the  diairihuiiun  of  planti  oecr  Europe  and 
North  America,  rrofr^nar  (iniy  rwvleweit  the  chane- 
terlillci  of  Iho  ilora  of  the  uilddle  and  WNteni  jior- 
tloti*  fit  North  America.  Tliis  paper  waa  one  of  llie 
few  which  Uie  general  eoinraltiee  voted  to  print  In 
full  in  iu  priMecilIng*. 

Reiunirtjr  cnnnected  aa  il  la  with  Ilia  iioMllon  of 


the  dlnrlbiiiiou  ot  trees  In  the  Ontted  tMatn,  altea- 
lloo  maybe  ralleil  to  ibe  Jeaiip  collection  In  llie  New- 
Vork  inuvuni  I'f  natural  lil*tory.  wliieli  waa  brieay 
deacrlbnl  )ii  a  laper  by  Prff.  A.  ti.  Itlckmoro.  Tbia 
ool  lection,  beef  dee  Itluitraling  Ui«  wood.  Iiark,  leaeea, 
and  other  parts  of  the  trees  «f  the  L'nlted  Sutei,  by 
dried  >iiccinien<  or  by  lli,-iirps.  iuaiili'  ibe  miiiettm,  la 
•uppleciien led  by  buTlus  llw  iToea  about  ilie  muwriini 
Bmnbered  lo  correspond  wlib  Iha  upedmena,  ao  tliat 
hminediaie  reference  can  be  made  lo  the  muaeuiB  by 
any  one  who  wbhea  to  learn  mure  about  a  tree  aeen 
In  the  p«rlc. 

On  (he  qneatlon  o(  tbaattnltlea  at  dlffnnnt  (roups 
of  animals,  a*  aluiwn  by  their  anatomy  or  develop- 
inent,  terenl  papers  of  iui porta nco  werr  read;  but  of 
Ihe  gtvatcit  value  was  the  aniionnceinent  riiade  In  a 
brief  telegram  frmn  ProfcMor  Llvereedfte,  Iu  Aua- 
trali a,  announcing  that  Mr.  IV.  H.  Caldwell,  who  b 
in  Austnlia  in  oriler  to  Mady  the  dFvelop<iient  of 
unmc  of  the  eiirlo4i>  animals  found  tlien-,  iiad  die- 
covered  that  the  Jdonotrvsiata  are  oTlp«raiia,  and 
that  til*  ^x  la  mertiblastlc^  Ko  tiatemeiit  waa  given 
in  the  lelegtani  aa  to  whether  Uie  facts  were  <l«lci^ 
mineil  na  regards  UriiiLborbyncliuB  «r  Kchiiliia;  but 
the  malu  points  of  inlorcat  are  the  discovery  of  the 
oviparous  hablia  ot  a  mammal,  and  the  uieroblaitlc 
devclopn>ent  ot  lis  egg,  as  in  rrpiiles.  since  the  eggi 
of  mammaii  are  regutntly  buioblastlc.  'tlill  sbowe 
that  we  mint  turn  to  the  repUlei  tor  the  anoeetora  ot 
the  mammals. 

Pntf.  O,  C.  Uanh  iymI  a  paper  on  thee  last]  Ileal  Ion 
and  Rflluitl<«o(  dlnotaurlan  rvptllp*.  It  was  replete 
Willi  fact*  ilerlved  from  (he  lar^ie  amnuiit  ut  material 
which  has  been  acciiuiiilnl«l  within  Ihe  last  tiklt- 
iloxrn  yean  Thrve  otilen  were  rccognlxable  in  Ihe 
brrbironm*.  and  one  orrlcr  In  Ihe  camWoraut  dino- 
saurs In  the  canilroroiu  groups  we  have  forms  wlUi 
greatly  enlarged  pelHs,  and  aultnali  (hat  ul  down, 
One  'if  thorn  wlilcb  was  fouiwl  the  pait  year,  Cetato- 
taiiriif,  eildbii*  new  cliaraders  for  a  dliiusaiir.  The 
vertebrae  are  smooth  lo  front  and  voncate  belilnd. 
Tbe  pelvis  ii  made  up  of  three  eoOMlJIed  lH>n**,  as  II 
I*  In  birds  ind  not  of  sepatwe  bones  &•  In  Arcliae- 
oplervx  and  In  other  dlnoaann.  Ceralotauriu  alio 
agreed  with  .vlult  blnls  In  having  the  ihree  mirta- 
tarsal  bniiei  cuilsslfied-  The  dlnoaaurs  arc  ihut  ihown 
to  be  very  cinsely  rrlalMl  to  bInU;  and.  In  answer  to 
a  iiieatlon,  Profeator  Marsh  called  attention  lo  the 
corretponilence  betwe«n  the  double  siemnm  of  larger 
ditioiauis  anci  the  oseiOcation  of  Ibn  sternuia  from 
two  centres  In  young  bird*. 

Prof.  A.  Milne*  Hanhall  shownl.  in  a  paper  OB 
the  mutual  tcUIIoii  ot  tlte  recent  groups  of  echliM- 
darms,  that  Cnr|>en(er  wai  oorract  tn  rtganllng  the 
central  caTuuto  with  Ita  radiating  aslal  curd*  In 
Comatiila  a*  the  central  nervous  #y*iem,  while  tbo 
subepithelial  bnndi,  wb4cb  Ludwig  snd  other*  hara 
regajiied  t»  be  the  true  nerroua  lyitein,  arc,  In  reiility. 
nerrous  Iu  rbsmctcr,  hut  nf  subordinaio  ImixMlaDce. 
Profe«s'>r  Msruhal)  has  proved  llifttepulntsby  a  series 
of  eonohuive  expL'rinients,  wblob  he  conducted  at 
Naples  npon  the  living  animals.  In  rf^ard  to  ili« 
hemologilM  of  tite  parts  of   the  uerTou*  systeni  of 
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iwmilnnllf    •Mh   lli>  cpMmria.      !*•  « 
Mn<*  .•«  il.i>  WaiwItM  of  which  (■•  l« 

•iirMiirli   rdiM   iiraibnKr  ■"* 

4|MI|i   *»M/li.   Ilk*   III*    »»<W   •^*»  <<  "*^ 

n.«ni«».  HI..!  .Mri»4  IKW  or  Utm^  Ik*  **»*».-  MviMi 

Mr.  WililM"  U«K«o«.  '■  •  Pt^  '*^  *y  *•  ■«►     "•*■  *• 
fMWy,  ii|H)a  III*  |ir»«"i»««  l«  »W  »*«i*»^^  ■*  ■*•  • 
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owipMUi'tM  Uiw*«n  ililiuta^  m 
•1)4  Iniltrxni  ll»  l«r»»  •  T«»«ri« •  • 
r,.|illHk)i>nii*. 

AiiKtiK  •i»*Uii«l<»l  W««» 
|,*»n  ■  !<■••  it»ti'r»)  kUrtllg 
r«k>li-N(lil|>  !■»;  l*  ■•«■" 
i<r  iii.p.rt«iM*.  <'>•  totknrtmt 
iPfllHil  iltr  j-tlilmi  •■*  "li 
iMIMil  (f-m  •"rtkin*,  o*  ttm  ^«  aM  ^ktr 

ai««n*  111  til"  •I*"*  "rf  t>»ririririii    Tb« 

(Milliiiaii  ■rwiwwl  th**^  ■■■■■>» '"^  **'*•< 
tn  III  iirnui"  "(  three  «•«*  to  t^  4b4o  ha4  « 

ciinii«(>oi>  »'*•'  "^  •■ 

iiiii<  4,f  .likh  I*  /o«Md  at  «dl  Mt  «f  iht  IcaAm 

,         pi4n».l.    tWI*"  '•  «I»  <i"l»|»M»  ^  *•  *«^ 
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^^^  v..i- ..t»i4t.«  «!«.  *«Mn.j«4lfce4e«e.a^««fr«l-iUib*rrf«l<WM; 

W  tMta  a.t*»i4M-7  x'iV-  thMlra>tWil«*lk)M«K^Mm     AUoash  Um 

^      A>^.  lt.~Dt.  C   C.  Abteu  epuln(4  U*  tm-      hOMr  •<«•  iwiltj  Mfr  Ha  4b7i  oM,  Um?  w«m 

Whw:  b«t,«hatn^aariB(«nhcrfaeci,tbar««« 
wwrpi  «a  kj-  ■  Mrak*  of  har  hit  hA  aOaavd  to  ran 
kaek  to  kv  boir-    0««Ml««aBT  Iber  eUnb^  tip  Iht 
Uik«h  ud  mmltrti  akMt  tte  ■wtan*.     FonMrijr  1 
Ika  nother  VM  vwT  itaM.  t*trNtb«  into  ilie  biir>] 
nv  «b«»  Ika  atwrrrrr  writnt  at  a  point  twain  1 
fnaa  lb*  •atraix'r:  bat,  aftn-  ib*  fonas  apjwamrf 
•fca  pandtiirf  the  otrtut  u  ap^roarh  and  uora] 
akovt  at  pteaMD  '.    Kb*  aba  acccpttd  food  tram  ib»' 
hand.    8bt  took  ^  Ar.aad  miuin«d  >i  ihc  cuHk« 

MMfetac  hs  )akM.     TIm  f  J  wa*  remaml  rr>-ln    brr 

nandlMa  li;  fort>r|i«,  and  a  Uack  aui  oOercid :  but  UJ 
*«»  ihrovn  awa;  >«  ite  tkrov*  awajr  dw  «xeavBl*d* 
eanh.     A  full  atnsBt  of  the  hablla  «<  tbb  apkler 
will  be  tmad  ta  Stintr,  It.  lit. 


Has  narsto 


>MrrtAi;ibeSaih.J 

•ntfan.     Ik 

aafcrtaklHC*  c4l 
1  by  Mr.  A-  ' 
>)(aMhaB,(be  lw« 
Italia  at  tte 
l&aiibai 


k— lwi>a—iina— J  oil 

.  aa  In  |R«b«H  f«ai*|.    TUa  n»>] 

aii|lii  by  tfct  MKidaUaw. 


isarl*  «  lh>  M»-UilMr  <«  Wr^tl  |m  aaMafltii. 
Um  hibiIi  frni  rd  lM9M)t-tMA.  TW  aink  BMta  ap- 
omtmI  In  AprlL  -ahtai  Ibcy  pR*nnably  4U  not 
4ap»li  43C>>  ■A''  i"  Jb**V  *>■  the  Mtt  of  vUch 
.nih  »OT  -«»-  laid.  Ttaai  baiebid  by  Jalj  J; 
|,*li  day*  Utn  Iba  ta*|8lii  tha*«d  wwaH  bind- 
bi  iW*tr-Mie  <b9«  after  taylac  tba  «0^  tbe 
aiMad  tbe  adiriu  in  all  Mttft  riae,  aad, 
rpiaoad  an  nt  wad.  at  otwc  boried  ibtMMlvw. 
p  barhif  ib«  waiar,  tb*y  l*t>d  to  pray  apon  Mcb 
'  «thrr.  — -^  tir.  A.  <J.  StnltM  rrtmarfctd  tn  irirnoe* 
to  a  r>p[lvc  Tanntsl*  anmicoka.  that,  bansc  botit 
daprltvd  ol  bwUdliii-wiiwlah,  aba  Mvcted  a  wall  of 
I  Mnh  and  Moall  patbla^  aad  oa  Jaty  8  fonaed  an 
'  btcgnUf  daa»e  vrar  tbe  btanw,  loTing  a  crntnl 
.  whkk  aba  tfaatd  with  vrK     Jolj  &  aba 
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OlKfBMti  MClttf  of  MUnl  UltOtJ. 

If.  —  Mr.  L'.  r.  JuiiM  pKBcnleil  a  p^ipM-  iiti 
W  u>il  foMll  MUidid  Jaw*  truQi  the  lower 
Silurian  ti(  BuuUi-v«stcrit  Oblo.  Tlie  only  win«Ild 
bcrcioforv  notleod  rram  th«Mi  roclu  In  Olilo  Is  tLu 
dMCribtil  by  Krof.  O.  B,  flriniwU  In  Amer.  jinirn.  *c.. 
BtpUmber,  l^TT.  amler  tlir  name  of  Nrrvlilniiit  tkri- 
ani,  aiii)  n-ferrwl  to  tli?  jaw  ajipimtiis  of  an  nnDvlld. 
itr.  -Iiimc*  biia  (llocowml  otlit-r  fomu  wlilcli  arc 
almlUr  In  cbararlnr  Ttiny  oci^ur  u  amiUI.  dark, 
•hitiEiif;  objeciii,  varieil  Iti  funn.  niii]  il^uirhcd  from 
CAcb  «tlier,  u(  •  gluMj  black  tliil,  Uinii4;b  clian^'vil  bj 
weatlierlits  bi  ■  ruity  reit.  TUcf  am  cotupiucd  of 
diltlnoiu  matu>r.  and  uiiiUrEii  uo  rliAiiS))  in  nitric 
Mid.  Ur.  Jauwa  haa  IJviiMllud  kooip  of  Ui«  (onns 
wilb  apeclea  dncrlbcd  by  Mr.  G.  J.  Dinde.  CoiiCf 
douU  were  flrat  nutlcrd  by  I'andcr,  In  IKM.  and  have 
tMM  raferrcd  lo  u  llib-lv(!lli.  Tlioiisli  ibdr  swilogt- 
e«l  KlMlona  cannot  bv  Onally  d«U'riiiined  until  tuund 
In  pmllion,  Ibe  best  auiboHiivs  agrM^  lu  ibiiikln^ 
Ilieiu  Iho  lln)[iiBl  armniurn  i>t  \xrse.  nak<^l  uiulliiaks. 
Dr.  Newberry  liaadDpcrlbcd  coiiuikiil*  from  Ibct'lcvc- 
Iniiil  9lial«  uf  tb«  WiLV«rly  group  in  OliIo.  and  Mr. 
illudi:  flu^rvi  form*  from  UiC  Sllurlmi  uf  Canada,  and 
ri«-imUii  «(  Iho  Unlled  SUtlea.  Tbry  utv  now  ld«nti- 
titd  tiimt  iba  Cincinnati  ipnup  «t  Ohio,  *oine  of  llio 
ftiriu»  iH-ing  Identical  witli  thow  tmni  Canada  &>iil 

England. Mr.  Cbarle*  Dury  »tal«d  Ibat  be  tliuii|:1it 

Ibo  Oswego  and  black  bus  (Mlcrupterua  rlukiuku 
and  M.  nlsrlcana)  w«r«biufonn*ot  nnv^jiccin.  Th« 
black  buB»  ia  always  ftmnd  la  •wlft-iuiiuln^  ttreiuua, 
whlli  tlin  Otwego  bua  Inhabit*  ilu^lab  watvrs, 
pouiU,  and  lakv*.  I'liP  C>«w«|[ii  bHM  la  of  a  much 
laipfr  SLU.  ligbl«rcol»r,  and  bata  lansurtnoutli,  Ibaii 
Ibc  black  bau:  beiice  thu  turnip  uf  Llie  nldle  or  large- 
iBonUivd  bna*.  ICiiu  Lake,  on  arllDclal  pond  near 
Cincinnati  of  about  fnrty  acres,  na«  aCocIced  a  tow 
year*  ajfj  wilb  black  tint*.  It  now  iwarmi  with  tiM 
other  tonn.  Tliuugh  many  apwiniens  of  M.  ih>leiui«u 
hare  been  taken,  not  a  Bhigle  iL  ulgricauc  baa  bwu 
caujiiii,  aa  tar  ni  known.  Other  inauncca  wi-rt;  cited 
in  whli^h  tb«  Uma-nioutliod  apoalo*  had  apppared  In 
ponds  irbicb  were  Blocked  with  the  ainali-tnonlhed 
form.  Mr.  Dury  concluiied  thai  the  Oaweiro  bau  is  a 
Tariciy  of  iho  black  spccio,  due  to  >  dlfTerence  In 
habil  and  to  a  tuperabundaiice  of  food.  Dr.  W.  A. 
Dud  aaid  tliai  be  had  caught  iho  InrKi^inciutbaU 
■poelM  In  tbe  Kanawha  Rlvvr,  under  Ibi'  fallK,  lhoiii(li 
lit  tliousbt  Ibat  Mr.  Dury**  coD<:lu9i<.>n  was  i[i  Itaa 
main  corrr-vl.  [Jr.  D.  S.  Toung  agrcitd  with  Mr. 
Dury.  EI'-  aald,  that,  aa  far  a*  color  Wiu  cnncurned, 
he  Lift  »l<9crvvd  Ibat  tu  vary  wilb  Ibencaaon.  The 
flab  were  of  a  lightor  color  in  Bumiui.T  and  In  wann 
water  than  in  wiuterandlncool  waicr.  He  liad  caught 
the  brgiMnoiUlied  bua  in  rapid-flowlnx  atrtaim, 
under  drconsiaacea  which  »how«d  that  tbey  bad 
probably  oacaped  from  overflowed  poiida  or  dam«. 


XOTES  AlfD  XSWS. 

Tun  McOri]  iirilver»[iy  ciniocniion  confornMl  tipon 
Ibe  toiluwiug  uieuiben  uf  ihn  Urillili  aMoclallon,  at 


It*  Anal  KiMtiitJiE  in  Honimtl,  ili«  honorary  degr««t  of 
LL.D. :  Lord  Raylelgh,  tbe  Uovemor^genenl  at  Can- 
ada. Sir  Lyon  Playfair,  Sir  WlllUni  Tboaiw.o.  t'rofn. 
Htr  llunnry.  ProfeMor  C^uikland,  Capialn  Oou^laa 
(■allon,  A.  U.  Venioo  IIan:ourt,}>lr  Henry  E.  Kwcue, 
Profeinor  Blanford,  PnifeMor  JloiFlcy,  UenersI  L»> 
fmy.  Sir  Iticbard  Templ«,  Sir  Frederick  Bnmwcll, 
Dr.  £.  U.  Tylor;  aUo  upon  tbu  |>rc*ld«iit  ol  Toronto 
aniTfrally,  Protr*-or  DanM  WUton,  Prof«*aar  A>a 
Gnty  of  llartanl.  and  I'rofawor  Jamn  Hall,  Now 
York  itate  geologlil. 

—  Al  llir  recent  merlins  of  Ike  [lrlli*h  aaaociatlon 
in  Montreal,  llir  [general  Liminiltic*  approprlaicd  to 
identillc  purpo«t«  cerulli  grautn  of  money  for  iho 
ensuing  year,  anounllng  lu  nil  to  i!i,,M.'i.  In  the 
d«pkrtm«tit  of  tmtlhmiaticii  and  pA^nn.  Ihe  largnt 
aiun  (SIM)  t*  d«vol<-il  lii  the  calculation  of  mallie- 
mallcal  tables;  l'>0  li  tobeiiaed  In  tbe IniMtlgallona 
on  meteoric  dual;  *ynopikct>arl*of  the  Indian  oc«aa 
and  meteorological  obiervotlon*  on  lien  Nei'k  eacb 
r«ceit«i  £'>U:  on«-balf  ()il»  mm  it  detoi«l  to  met^ 
oroJoglcal  obtenatiuu*  near  Cbep*ter:  SlSO  la  liven 
for  the  Bludy  of  »idar  nujtatlon,  and  £10  for  tbe 
reduction  of  tlilat  obtnrvaUon*  in  th«  Euglnb  chan- 
nel. In  cAeiiilifrv,  i'iO  Ix  devot«d  to  rapor  pmaum 
and  refraclivH  Indk-e*  of  »alt  aolnlloni,  £iO  to  piiyai- 
calcunatanlB  of  aolutlona,  and  £5  to  cheniicaJ  no- 
menclature. In  'jfil'iru.  for  volcanic  jiheoimMua  of 
V"«uviu»,  i»:  forlhedayifillflBiure,  L'l6;  for  earth- 
quake  phenoiincna  of  JB|ian,  £Ti;  (or  foMll  Pliyl- 
lopod*  of  Ibo  Brltltti  paleomlc  rocks,  £25;  for  foMil 
plania  of  British  tertiary  and  secondary  beil*.  £xi; 
fur  geo!o;(lcal  record,  £W:  tor  enMlon  of  *>a-coatU 
In  England,  £10:  for  clrcalatlim  of  underground 
watora  In  Eiiuland.  £ltl.  In  trinlvjy.  for  a  tabic  at 
tlie  twilogical  ilatioii  at  Xaplea.  £100:  for  a  riKord 
of  TOotogical  Ilterntnre,  I'lllO;  tor  ol>M'rrallon*  on 
the  migration  of  btnl*.  at  llglii-huittvi  and  ilglii-aliipa 
Id  EiiKland,  £30;  for  an  eipioraiioii  of  Kliliuanjara 
and  llie  adjoining  luounlaliiB  of  eqiuiorlal  Africa, 
£2G:  for  receat  Polyma,  i'lO;  for  the  iitarliie  biologi- 
cal nation  at  Granton,  Scotland,  £IUO:  for  marine 
biological  slatiuiiaon  tbe  con  At  of  i  he  United  King, 
dom.  £ISfl.  In  jrtotrmjtJ^, a|>pro[iriiiti<iuii  wi^re  made 
tor  Ibe  exploration  of  Kev  OnhtM  by  ilr.  ForbM  to 
the  ouinunt  of  £300;  and  tbe  esploratlon  of  Uootit 
Kuraliiui,  In  nulann.  by  im  Tbuni,  £100,  In  Ibe 
departuwinl  of  niecAanl^,  £3  w.-ta  de'oied  to  patent 
le^atlou.  In  luitArii^ufo,;)'.  £.V)  U  to  bn  u-mI  tor 
thie  tnvcallgatbib  of  cbaractrrliilc*,  pliytirai  and 
oihi-rwlao,  ol  ilw  norib.vK^iieni  trlbca  uf  Caoaila; 
and  £10  for  Ibe  aiudy  uf  tbu  |>hy*ical  CbaracMrlaiics 
of  nee*  in  tbe  British  isle*. 

—  The  Annualro  of  t1i«  hnreau  of  lotiglliidea  of 
Parfa  for  ISM  (|i.  )<i7|  contains  M.  Jani>en'i.  re|inrt 
on  tbe  French  eipeditioa  lo  observe  tli«  total  (olar 
tcllpso  of  iSSS,  May  6.  Tbe  l9xi  of  Ihli  rvporl  baa 
lt««n  prevlnntly  prlnteil  In  tbe  Cunipica  m>4ui:  and 
it  is  referred  to  here  principally  to  call  allenilaii  lo 
tbe  pbotouraph  of  the  cnmna  given  im  p  MV,  wblcb 
did  not  acco«npaiiv  Ihe  ri'p'irt  in  tbe  nn>t  inManoo. 
This  phototraph  was  iDodv  tiith  a  camera,  mounted 
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cqiutnrlAlly,  whMi  had  kti  abjpcllve  of  cigtil  inchm 
•iwrltm,  Hiiil  K  fi>n)l  Ipnsih  nf  about  forty-ieron 
IndicfL    Tli«  i-ipmurc  una  ovpr  flv«  (niniilp*. 

Tbo  ■llami'l'r  "J  tlic  >un  It  iiboul  tlircp-tlgUibi  of 
an  iti^li,  •nil  Ibn  ctiroiiaJ  nuillne  ii  in  gPiiEral  quiUi 
tlilrlv mitiutrt  from  the  aiiira  limh.  Stronmrn oxl«ii<] 
more  Ibnti  twice  ihls  (tiiUiice  from  [liv  limb. 

Tlivrti  !■  no  Kr4ial  aitiiniut  of  d«Uil  iii  tlii»  {ikturv, 
U  «M  to  W  expected;  and  <vc  aliall  look  for  tbo  pub- 
Hcatiufi  of  tbe  ]>butci)tm|>Iit  of  *linrl«r  cxjuiRura  with 
tnlfivaL 

Onn  Imporlftiit  fuel  ii  itAtml  by  M.  .laiiaieii ;  to  wit, 
tbat.  fO  far  m  bl»  pbologniphi  hove  Iil-i-u  *xainfn«d, 
tbey  tttow  no  trace  of  An  Juira-nifruurlal  plaii^i, 

—  Hr.  Cocbary,  tb«  Pr«ricli  minister  of  potli  and 
htlPgrapbi.  >i(.*conliii)c  to  Ibtt  I^rfriirc  mfiilltli/,  r«|)i)rLB 
to  tlie  Kreiicli  academy  ot  >cicnc«,  tlint  tliuri.'  vivte 
in  Kmiiiv,  iliii'inii  ibo  llrf'thalf  of  llKiyi-nr  JtSSi (Imiu 
Ibi!  bcuiixiiliif:  ul  JHnuary  to  ibc  end  iif  Jiui«),  tli« 
tutlowliis  itnihrs  of  lightning.    In  January  iht-ra  wm 
a  *trol(i>  liiJiirliiK  a  man  wbo  carried  nn  nprii  uui- 
brelln  wilb  ii]ft«l  rlbt.     In  Felinury  tliorp  wen-  uo 
»troke»  U  nil.     In  March  tb*r«  w«re  four  Btrokc*, 
drtmagiiid  unpnitpclcd  buUding*  and  a  blgh  nnk-ln^it. 
Ill  April  then)  wore  onlf  four  itrolw*,  Injiiriii)!  t<<v- 
eral  penou*,  some  poplnr  Irvca,  a  H'efkth«rciirk,  a  bell- 
towar,  and  on  liobleil  building.     In  Mnj  tlirrc  wera 
tw«tity-rielit  ■troku,  killing  two  mm,  mvcm  cAltle, 
three  horaed.  ittid  ItiJurliiK  itoviiml  peraoni  and  two 
hnnicf.  iw  mil  a>  nnmeroiii  irerti  and  huuoes.     Tho 
lr«c*  v/ftf  oak*,  cbcatntits.  paplxrs;  and  icTt-ral  ot 
tbe  ilrolwa  allaokcil  tbc  rlilrtinci*  of  [li»  huueei.     It 
la  nolabk  ihul  a  gill  wooden  fittniv  of  Cbrlit  In  front 
of  tbe  i-liiiroli  of  Boniecours  (.Seine  int^Hciiru)  wm 
•truck,  ulilioiii-b  tim  cbiirch  liiu  a  li)il>inirii:-rod  on 
It.     Uiirin)-  tbe  innnlb  ot  .lui'e  (be  iiiinl  niiiiiliernr 
■trokM  lnri;o1y  lncreat«il:  tli«v  being  no  Ivt  ihan  n 
buiftlmd  anil  Uiliievn.  or  from  thtvc  to  fnnriiday. 
The  ilnily  iiumlier  varied  iliirliigthe  montb.  bill  nu. 
If  any  Ihing,  Inruer  al  ib«  end  iliitn  al  tbe  beginnlnif 
Ot  ibn  monllu    Si-vcn  men  were  killeil.    About  forty 
perMMiB  —  infin,  women,  and  diildren  -~  vera  InJitrmL 
Bome  •e^'Aniy  Mnimals   wen?   killed,   tnrliiillng   fifty 
•boopami  a  dug.   Many  irvi'S.  ')nk>.  puiiliirn.  elm*,  nra, 
were  ttriiek-     A  coiiiiuon  object  nlruek  ii  llie  bell  of 
•onie  cburcb,   tlie  clilinnry  of  lomn  bi>n*c,  (ir  (he 
weatberoiek  of  a  barn,     ttomn  of  Ihn  ttii>kea  were 
rvcrlvtnl  by  the  lightning- rod*  vl  biii[dhii;a.  and  did 
pobami,  fxcei'l,  jiorhapa,  fuHjng  ibe  point uftliti  rod. 
On  the  other  hand,  several  nccldcnl*  to  bnlldlng*, 
and  In  one  eaie  death  lo  a  hone,  occ-nrrcd  within  n 
eonipKrativeiy  01011  dltlnnenof  a  llghlnliij:-n>i]  Ifrom 
fitly  lo  eighty  metre*),    Inolaleil  ireo*.  and  animal* 
under  Ihem,  appeared  lu  bate  aufleri-<l  moat.     Itain 
and  ball  nreompnnleil  moit  of  tbc  alonna, 

—  Mr.  Pr<Hl*rlek  JnhnSmllb  wriloioIb«£(ecMcaI 
mine  u  followtt :  — 

■■  r<in*>ilrnhlr  trKUbtn  liju  Wfn  rdi  by  dioir  who  ara  eiitnLffed 
lo  t»)ieil»l  pn>hlrm>  wmonlnl  wllh  •nqnilHT  li»"»ni...  ,n«- 
Inf  trvm  Imparfrcllon*  la  Ihv  rell*  ftjr  bDldliif  di«  ■lllgi.t  kdM. 
andalaj  froip  1I19  fKi  tbM  (ho  plalnof  tchariin]  •c^oaduybaft' 
tery  cannul  (■«  ttftvd  oiu  at  Ihn  tlquld.  Iti  onivr  that  may  ivqulrvd 
■MB  inay  b>  ciiii-Hd  10  tliu  teUon  of  Iho  trM,  vlihoul  lbs  ml 


•  ■  Il<i  ndDrcH  l»d  OB  Ihn  kittioilp  |i|aiH  li<iii«  m  t^tr  Ki*d  m 
by  llK  otyKDii  of  Ihn  Mr.  To  mtil  ihHn  ilinicullli*,  I  lw*e 
t\*a  out  ihf  fDlluwlii(m«lhoi]>:  1110  mil*  an  iiimIb  oI  coai 
puUnry-wiir  nbnui  iwo  HutlnirlrM  Ihlck.  AH  ahafy  mi 
(hniihl  bt  atuldt'il  Id  ihi'  niiiul<Nn(  of  ths  mill,  ti.i aim  Ihty 
uul  ■iinil  ihf  pruiiv  bt  oiollnt  iri.||,  uhllc  nundet  <ai 
•elrlpnii  cf.di  ilunnt  i»ollnf.  Ttmt  rvucli  poruo*  mitt 
warmril  (limiy  In  wuvcn,  ianii>haiHD|Ktniurc  ihui  panOB*? 
*ni  mi'lu.i.lly  vlii-n  iubb*d  afiliiM  Ihvm.  Tbr  rilla.tm  ~ 
InK  I«lmjvrd  fr..ni  thi'  im^ii.  «» jMnly  HlJfJ  ivllb  |nr>ninr-w 
lbl«  ■■  (nail I- 10  run  »«ll  i>»ar  lb.'  whalf  IrifliT  •HTfa<^  of  Ihtf  eeli 
Aa  luuii  aa  iho  ku  bnilii*  to  ul,  ll  la  pouiW  nuL.  uid  Ih«  nO 
|ilil  ■■■yloiuul.  A«ll>nR1Bllr«nn'l>l>FlltiIFll^  (IkI  IbrMllf 
■•■■I  iloi*  nui  crwp  up  ihc  aio.'a  uf  ih»  icll.  ■■  II  Aim  )a  IM 
oiminoD  (lau.l  imll.  Anoiher  on'thnil.  dw.I  •■  ■»  ntrlwr  ■laia 
iluii  ilio  i.nr  ]ii>i  mrniiuiiKi],  »«•  m  iciiiIik  >1«I  tioir*  nf  ilir  •■■* 
n>ia[riHl.  miit  ptuv  Inahlr  ihtin  laiil  iK-in  (brld  duI  by  •mi), 
•u  ihai  thrn  au  ■  rpatr  al  itt'out  nnv  fpniimvliv  liMiaoa 
tlioiu.  Thla  ■^tai^p  ITM  nilvil  vlth  nriuiuun  panHliir-waa ;  IhM. 
iln'  mnlbtii  bNni  nnuviil.  a  gvtlatx  IIdIuk  of  nai  ■••  kfl. 
Till!  muihu.l  U  mart  eoady  Ihan  ibu  lui,  buibntttiua.lnDUCrDf 
■r Finer  ainHKih.  Thr  iMlofmjmn-oun'Uul  lUi  bHttiawa 
Ibal  Ciulh  IhCH]  Funna  of  ai/cnndBrj  haiUry  'v-llt  arr  bcl^  pFa^ 
IIbI  and  tiuilnc  Whiu  uiIuk  a  •■FtinJac}  IwUityliKlw  latvra- 
lory,  11  wiiul.i  ■oni.'iimni  tit  cnon-Kliiit  lu  k<  abl*  lot'ipuwaaly 
aoms  pail  ct  IIif  plain*  to  ihr  acUun  of  lbs  dllul*  aniil.  but.  a* 
tbinga  non  a.n.  Utia  cannoi  br  iloitt<  «1iliotii  ihA  part  i»f  Lhc  pUtaa 
vhlah  arv  IllWd  mm  briihv  al  un^  aei«d  on  by  iht  uiy^n  uf  cIh 
air.  Td  pravTDi  ibl*  artlDn  laklni  plan.  U»  pUin  >»  tnm 
mil  of  itw  lii(ulil  InUJ  Uir  •■i«>r  of  brntui  laftH  aiflrral  att, 
prrininnu  wilbdmNni  fatca,  thli  nppu-arT<l  inaiitwvmll. 
to  lMi#aally  nmnatfrd}.  Ify  Ibis  mtmna  Ihr  ItOitnanaarUao  aia^ 
ilonpd  la  ]>ri.*ivrti(il.  Hiid  nny  ri^|ijlrtHlainoui»iot  aarlbet  of  fdat^ 
loay  be  vip'i'tid  10  Hn^  ■r11<:Fri  of  Thnlltuiaacld.** 

—  The  itrriieacjciililt'^Mrauti-*,  lliat,  riotwIlliftAml- 
Ing  tli«  ravages  caused  \>y  ilic  f'hylloiera,  France  i* 
tbe  c'unniry  vrhivb  fornUbe.iciimnierrc  wilb  the iirent- 
•■t  •iiinnilty  ot  wlnu.  Of  the  hundred  •tid  lltieen 
Dillliuna  <if  beelolitrvs  produced  by  Kiirope  in  ISSl, 
France  funilahcd  thirty-four  mlllloni;  while  the 
nveru;;«  from  Italy.  Spain,  and  AaUrlaii  llniiKary 
was  only  truin  tweniy  lu  twenlj'flve  millions,  and 
that  of  Germany.  Purlugnl.  Turkey.  Gr«wei;.  Itontii*- 
nlo,  and  Swliiarlond.  vuled  Ironi  four  inllllotM  In 
rortiiKHl,  lu  one  million  In  SwItMirUnd.  At  pr««eitt 
France  tuppllea  Ita  Inck  ot  linrvea!  by  Importing  wlnM 
whieh  it  axain  (iX|ioru..  dnriniTd,  and  niiled  wilb  it* 
own.  Il  rvi^eives  winea  etjieciatly  from  Spain.  tUly. 
Purlugnl.  and  Greece.  It  treal*  tlie  >etlllng«,  tiM 
realdiitim  of  the  native  liarvrai.  witb  >iimr.  alcohol, 
and  wairr,  and  tbus  iiinkw  wiuei  known  m  llw 
'  lecoiid  vat.'  It  also  moke*  wine  of  ratalni  rccHttd 
from  neighboring  bigbconnlrle*  and  from  .SjrlK.  To 
the  rahilna,  intieneil  In  walrr.  aupir  and  atcobol  m« 
addod,  one  kilogram  of  raiains  jlelding  from  thm  lo 
four  litres  of  a  lunnl<-»  wine.  Tliii  mannfaciurv  Is 
carried  on  eipeclnlty  at  Maraelllpii,  at  (>||«,  m  Bo^ 
dennx,  and  at  Bercy.  The  Imiorlalioii  of  raiiiiu  into 
Prance  •muiinls  to  terenty  Iliouund  t-tns,  tcpmml- 
Ing  Ibirly  elgbl  mllliun  franca:  theM-  ralrilns  five 
About  ihreo  inlllloii  hoctolllrM  uf  wine.  Tb«  <rlnt« 
of  the  tecond  vat  amount  to  kboiii  ib«  *bui«  quan- 
tliy- 

—  TI«tor  Glraud  writer  from  Karcnia  In  food 
haalth.  Ho  IimI  (pent  •  monili  on  Lak#  Banfweolo, 
where  several  errorv  of  thcchanaot  Livlnipiion*  *ei« 
corTeel«<l.  among  oihora  ili«  poiltEon  nf  tbc  Luapuln 
Itlver.  wblrli  r««i!y  comes  oui  ot  ibe  south-wcii  pan 
of  the  lake,  inaiead  of  tbe  north-wot.    TbU  pftrt  of 
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lh«  work  WM  luiitcrlBknn  wllh  ni|bt  man,  the  rrtnaln- 
dar  of  Uw  csmvan  wbUIiik  lor  Ctnuid  ceiir  K&f'iiilxi. 
n«n«Md  by  tli«  natitM.  Ih«<r  bokt  wm  Giiallt  atinii- 
<I<Hi(d  iiMr  Iht  Fsmrai-t  of  MnmliotliiU.  Allen  day*' 
BiATch  i\ifj  rvaclird  tlic  cli!c-r  «t  tlia  Muniiml,  wbo 
datolnnl  IlKmiiifcinl-cni'iiviiy  twu  luonilia.  PiuKlly 
eMaptnic.  UicycroMuil  iNiliua.  uid  Teieh«d  Tkugim- 
yik«  Mill  K«mnii  by  Um  IJIh  of  Fcbnurj  Iwl,  01- 
rand  Inlcndnl  to  rtmnin  ibcn^nboiit  a  monlh.  (Iirn  to 
rvtnrii  to  M'jkarii,  aiiil  atlcBipl  lo  rracli  I^mpoMitDi* 
byirav«niii|;M«ruii(a  aai  ijio  LiiAlftbM  uii  iil>iiut  tbo 
fiih  poMllel. 

— K»lio|>  Lvrlnliac  haa  laflTAbora.  and  litD»Di«n- 
tarily  «X[iMt4!d  U  Zanxibnr.  The  stutlMis  uinlvr  hia 
•Dp«rTl«ion  irere  llourlililiig  al  la>t  atcountu,  jn  n*rt 
tfaoM  of  Uie  rtfoa  dii  Salnt-EsprlU 

— 'Ittnl  nonionclatiiraof  thoChlprxiwa  Inilliui«'1a 
tfa«  lM-*<llnic  at  ao  liittriicllvu  linuiilttic  artli'l«  In- 
•ertrd  by  W.  W.  Cooke  in  ilie  July  number  of  Ihe 
Auk.  TtieOjlbwenatDQiDf  oii«  huiidnd  oiid  ivcnljr- 
■Is  tiiiili,  moni  ol  thtm  wllh  tlii>lr  I'tyiiinlojtkf,  an? 
niiiiiiiTnted  In  tliU  paper;  niid  It  may  ba  *al#ly  aald 
Uut  only  ■  ivaturatirl  can  obtain  Ibe  Indliui  «<)Uivn- 
lenta  u(  so  many  (ptriin  with  >a  much  accuracy  a* 
tro  *ru  It  done  by  Cooko.  Thi^sn  Imliani  jftrn  Tiamo 
to  all  minicf  rraldenM,  aliici'  at  ili.-it  iiiii»  blnl-lKe  I* 
•o  scarce  that  each  ooo  la  ucciirati.-ly  hotIc«d ;  but  o( 
aumtucr  rcaldeoU  (bey  know  wltli  diatinclnca*  only 
tlioM  bnni«d  for  food. 

At  aralcil  by  r'lmki',  nearly  one-lialf  at  Ibe  bltil 
name*  given  by  Bialiop  Biinifpt  in  hi*  ee1ebrat«d 
OJIb«<v  dlcilonnry  bnvo  wrong  doflnilloii*.  If  trun, 
thia  will  c"  '"  'linw,  that,  to  lahr  duwii  corT«wtly  ili« 
Indian  (I'^uiiukniti  (or  i-bjei'i* <>(  iiainrv,  ilt««ollMiur 
ba*  to  be  a  linfiUiAt  and  a  nalundist  allbeaame  tlaie; 
tiai  It  li  by  no  or  ana  cvrioJti  ibat  tlie  Indian  namea 
ol  tilrdi  anil  otlirr  anlinali  do  noi  •oin«lliiivi  (bid 
from  onp  objen  to  anollier  alniHsr  tmr.  RlOgway, 
CepF,  tiabb,  aad  a(h«ra  have  jmid  cumiderable  atten- 
tion lo  the  ^tberini;  of  Indian  Iprms  of  ualiiral  lils- 
tot;;  and  It  !■  dnlrablc  tbat  olbor  nalurallits  follow 
tbetr  cxaiopl*,  giTing  ib«  ttiinoloi;y  of  «m«Ii  naDia,  If 
uaoeabl«. 

—  Many  local  namr*  occtlTTlnfc  alons  the  lloael 
BDd  Ihe  Middlp  Bliinv  bav»,  Iltrough  lb«ir  igualnl  anil 
fOKi^aouiiil),  )>r<iv«d  attractiTCtoliinurliinaandtln- 
goltu.  lliibrrc  Harjoti.  Ibctr  rami  tecent  Invcallea- 
lor,  haa  jan  piilillnlii'd  ibti  fnurib  ln*ialm«m  of  hia 
critical  iv*tardi(«  IK)ivinl>'i:li«  orliiianien,  39|>,)  on 
tlioaubjEct,  in  nliich  lie  follows  tlie  only  true  rairlhod 
to  diacloac  Ihe  origin  of  name*,  nhicli  i*  Ibn  liUlorlc 
one.  The  early  ortlixBraphica  of  nainca,  aa  fuund  in 
Boman  auibora  and  In  ilie  more  ancient  mediaeval 
paitbnieni*,  necetsarlly  come  nearer  tu  tlie  original 
forma  thaii  the  name-toriua  we  uic  to-day:  limcn 
Marjan  base*  bl*  concliiiion*  upun  ilia  carllar  fiiriM, 
and  In  ilie  majority  of  Inalancea  bb  raaulls  meet  utir 
•ppruial.  Tba  moal  ancient  topngraphic  namca  of 
tlwM)  part*  are  Celtic;  but  ifau  names  of  I.ow-Ijitlii 
and  Rooiaiice  origlii  (ar  cic<«d  Ihe  Cclllc  one*  ia 
liumb«r,  the  Gcrinaii  name*  brlriR  lata  addlttoaa. 
tu  Naht«a  it  ileriT«<](ruiu  niititrfa(aUH}i '  waliiui- 


erovo:'  Tholey  from  tllMmn,  'llndon^rorr;*  Kir- 
ineien  from  tttrpintlum,  * Ii'irti-tH'cch  erm-e;*  Z-iit 
from  MMcla.  'agricultural  Held;"  L'lpenlcb  fiom  n- 
plvt,  n  man'*  name.  In  lb*  mouiiislnou*  tract*  at 
the  Ihiiiinick,  Malfeld.  and  KiM.  our  autbor  dla> 
cover*  a  cmihiilerable  »iirinkllu]i  uf  Slavic  naiiM**,  biit 
negleclB  to  follow  up  tbelr  etymon*  tliroiich  all  tli« 
eight  or  ten  Slutlc  dialect*  known  to  u*.  Tlie  exiat- 
«nee  of  tilavlc  iLatnca  In  ilieie  wealrni  coiiatrle*  )■ 
riplnliiftl  by  ibn  hltUiric  fact,  thai,  afler  a  Ootbk 
war.  Ihe  emperor  Conilariliniuaeltled  tbree  hniHlrvd 
thniuaiid  Saraialae  in  vartou*  part*  of  tlie  IComan 
dominion*,  a  part  of  wlilcb  fan  be  hltlotlcNlly  iraeed 
to  tbo  Ilniuruck  and  to  ibe  pinieau  <4  I^ncr**  In 
France  (about  A.D.  8»l).  Prof.  A.  IlMrinel-ier  bad 
previeualy  (IS70)  attempted  lo  trace  local  naiura  of 
Banria  and  (uutt^ni  Wiirlcinbnrg  to  a  Slavic  odj^ 
—  We  reproiluce  from  La  yalurr  a  cut  llltiaimlln|[ 
an  «xiwrimeiiC  which  thow*  the  prewure  of  the  air 
moal  markeilly.  A  tbin  «lrlp  ot  hoard  1*  mted  o4i 
tlieed^  of  a  table,  il*  Inner  end  being  ciiv^retl  by  a 


ilieet  of  paper.  *>•  diown.  Wbiii  arntngiHl  lii  tlil* 
inoDneT,  il  will  be  found  tbat  n  *barii  l)l»w  inay  b« 
l-iven  ibn  boani,  without  eHect.evcD  It  it  would  tall 
of  lla  own  weight  without  the  pa|Hir. 

—  At  a  meeting  of  the  Royal  aMronomicnl  aoci«ly 
on  June  13,  Mr.  Ranyard  lead  a  paper  on  the  («u*e 
ot  blurred  patcliea  In  )t<alantnnc->iia  photo)|rapb*  of 
tlicmn.  It  tbe  imaf-e  ot  a  litlcbt  dar  In  a  relleel- 
ing  lelcaoopn  I*  ob*vrved  out  of  foi'iia.  ripple*  ^f  liuht 
may  b«  NCIi  paailDit  aero**  the  hrisbt  dltk.  which  1* 
really  an  Imafce  ut  lite  I'P^Tiiliim.  with  the  flui  pro- 
jected on  ila  centre.  That  tlinr  ripplea  are  due  lo 
the  Hii«qual  refraclion  of  healed  air-cur  run  ta,  Mr. 
Banyan!  ahowcd  by  placing  a  bat  Iron  In  I  lie  lube 
of  the  leleKOpe.  which  iDcredsi'i  the  dislinclnrs*  of 
the  ripples,  as  well  aa  Ibe  vok>ciiy  irlih  wbkb  ibry 
move  BCTDB*  tbe  Image.  In  Ibe  Ima^c  of  a  uniform 
brli:htdlih.lhclrrfTrctisluglveri>«toar«>aa'<f|cn-aicr 
and  lesa  biighlncai.  Bhlcb  ttoiU  Bcn>»«  Ibe  IMd  a* 
tite  heale<l  air  riiea.  TbI*  wa*  proved  by  mean*  of 
liialantaiieoua  pbiHograplia  of  the  *iin,  taken  irilh  a 
lMiat«d  Iron  In  tbe  moutli  of  lite  i«)ioco|w.  and  wbon 
tbeuta  waa  n^uu  lo  the  heated  roof  of  ahoiit^ 
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— All  ftnnoanc»Tn«it  \a  made  In  the  £^lf*A  m«- 
cAank.  Ibut  oll-brariii);  itniin  pxiil  in  lli«  nelcb* 
borlio<i<I  of  Sllil,  toulhom  AfshanLtUn:  iumI  tlie 
govMiiinpnt  hxT*  dfurmlited  U  pmcuiw  ilia  iim«s- 
ni7  tiiAcliliivry  for  t«riii9-op«rstlon»,  wbicli,  U  Is 
M^d.  will  bu  co«in>eaceU  aexl  wlnWr. 

—  Mr.  C  U  Prince  of  Cromborougb  h(u  prtseDKHl 
to  the  Itofxl  iuitiv>RnniICBlMclctjr«  grcKl  nuily  lathe 
ftliaiMi  of  ji  i-ofiy  of  sUirbiim**!  poettcal  inuiilatlon 
t>t  Marciif>  Miiiilliiis,  14175.  Tlie  volume  l>  viilaablo 
(or  (bi- fxW^iBivu  linlof  iirkutal  nalroiimnera  ll  t«ii- 
Uliis.  and  ni  an  EiiglUli  timtiflatiun  of  MMiiliut'f 
Aitri^numlcon  jioettcon.  Mr.  Knobcl  Mid  thiit  for 
(ll  f««r«  ha  ItMl  toarcliad  All  ib«  booki«ller*'  mU' 
loguM  wliliout  finding  tt.  Till.'  library  of  tbo  ICor«t 
obwrratory,  Qrwenwlch,  came  inio  pouesiion  of  a 
Cupf  b;  purcliMM!  (our  or  llvo  montb*  Ago,  and  Ic  lanj 
•MID  tioi  k  little  reittwhaltlo  ibac  two  rnplM  of  to 
ntre  a  wirk  aliontd  come  lu  light  atmott  at  tlie  Bame 
Umt, 

—  A  full  lilt  ot  the  papers  at  tlw  International 
ennrc-micc  on  olucACloii.  Id  coiinectloti  witli  the  In- 
Irtnational  Wslih  nblbitlon,  appoaml  In  A'aturcfor 
Jiilf  ID. 

—  ti'timtier  xtli.  of  tlie  *lgna]4vrvfce  priifeMioTial 
pB|iers,  recenlljf  iMUed,  conlnllm  tlic  rrjiulU  r>f  ati  i'«- 
t4tnd«rl  |[|i'«ui1t;nIlon  bj  Vratfuui!  William  Ftirml  on 
tli«  *Teaipi-rAliir»  of  tlie  ntTiiiitiiVro  niid  VHrili't 
aurface.'  This  i>  Sir.  FiMTrl'i  liratmrn]ii!rcuni[i1«t«l 
(Ince  til*  pngnevnicRC  und«r  (be  dik-f  lii^iil-uSiter: 
It  it  Fli*niet'>rit«d  by  tlie  «iii)i»conipn,>licii»lvnm«tlti<- 
luatienl  trvnlKjeiil  of  pliysicnl  pri>bl#uia  Ibnt  marked 
lb»  '  .Muteom logical  meArebra '  wlilcb  he  undertook 
B  fnw  fitan  ah'o  for  tba  enoM-anrTey.  Tlie  braad 
*iili]«ct  of  mauwrolqilcal  t«in|ii>ratura  In  amnBvd 
under  four  heuKnr-.  —  Brat,  tli«  ralatlvi^  dl*trtbuilon 
of  aolar  radiation  oti  [he  eartU'a  aurfave  (the  mean 
*arllcal  InlPiully  ol  nolar  radiation  furunediiynllhe 
toft  of  tbc  atmo^pbrie  It  lierr  tabiilalvd  for  tvontf- 
four  epochs  hi  tb«  year,  and  fi>r  every  l«n  d«(ti«ea 
of  latitude  In  iIh  uorllierD  hemisphere);  wcond. 
the  cnndlltoiii  di-lrrmliiini;  the  n-lalion*  between 
tbe  hilfnalll^s  of  wdar  radiation  and  Iho  multlns 
tempera tuTva,  In  wbkb  lli«  dIaihennJUic*  nf  Ifaa 
alDiotphete  ii  considered ;  third,  the  jwiienil  mbject 
of  artlnoiiieiry.  In  which  two  aerlea  of  experlmenia 
give  Ibn  mraii  anlarroiMtant  nj  2.:i3'i  and  l.tltil,  niid 
from  Ilie>e,  rciin|ian>d  with  olbors,  tha  value  'i.i  It 
taken  ai  iD<ial  probuble  (It  la  bera  rondaded  Ibat 
t4«l^  beat  U  )D>l|niiGcanl,  and  that  Iben-  I*  nii  aeu- 
tlbl*  Wmparaiure  of  >pace;  fourth.  Ihe  dlttriliutlon 
of  temp«rstar«  on  tlii>  «wrlh'it  aiirtaeD,  and  l[a  varla- 
■lona,  wber«,  aniung  many  conclnnlooK,  there  may 
bt  mentioned  tbe  detenu  in  at  ion  of  — \W  1*.  aa  the 
■ppmlmatc  mean  lempcraiure  ot  the  earib  wiih- 
out  an  aimnepbcrc;  (1.^13  a*  Ihn  nhan;  of  dark  boat 
t»dlal«d  verlkolty  fn>in  the  mrtli'i  anrrai'n,  which 
iu«.ipei  Ihnx.fch  the  atntoaphere  Inio  apaee;  aiid  lb* 
dlirnmieo  belween  nieiui  equatorial  and  polar  lem- 
|n-re<»r<u  on  a  dry-land  ranh  at  conaldenbly  nore 
thun  lift**  C,  ociuin.«iirrfnU  MntC chktly  reaponilbla 
for  dinlnuiiou  of  Ibia  eKireiae  coiidiilon. 


—Tbe  Bnglbh  bark  Cliurehalow,  Capt.  AdeoM, 
reporta  that  In  a  voyofp)  to  Celnnbo.  Ceylon,  aha  Ml 
In  wilb  Inrxo  quanliliM  of  potnlce-Mone.  Feb.  tt, 
1684,  in  JBliliide  1^^  antitli.  longllude  '39  east.  Tba 
puraice-ilune  whi  partly  covvrod  with  bamarl**. 

—  ll  KeenH  that  Mr.  Cailletet  baa  perfeeted  bla 
methoil  for  liqaerylns  oiygeii;  since  ttii*  body  nay 
be  ohialueil  In  nifltclonlly  lar^  quanlftic*  to  apftaar 
in  tbo  form  of  a  colorleM  li'iukl,  very  volatlK  and 
mncli  rvMinblliii;  liijueSed  aulphurous  acid.  Tfas 
aatlior  bejtan  by  liquefying  etbyleue  by  the  aid  o( 
aolid  carbonic  acid  and  pretaun?.  By  meaiii  of  thi* 
be  llqiieArd  tormene;  and,  by  the  cdd  produced  Aor- 
log  till-  rvnporlxatlon  of  the  tonneBO,  oiypn  wM 
llnftlly  llciiielied. 

—  Nature  atatns  tlial  the  educational  •tattellce  of 
Japan  tor  Ihe  pMi  ]«ar  ahow  tliat  tli«  nnmber  of 
cuiiiiniin  ichiKkla  thmuiiliout  the  country  la  Stl,C6l, 
being  au  increase  of  33u  aa  compared  with  tbe  preced-, 
Ing  year;  while  the  number  of  icJiolars  !■  S.OCM.tXT, 
an  Increase  of  300,900;  and  tlie  niimbor  of  teachers  U 
IM,7il-'>,  being  an  Increase  o4  8,UT. 

—  MlM  Amelia  Edward*,  tlio  bonorary  aocretary  of 
the  '  Kgypt  oxplorallon  fund,'  baa  made  a  ccnamnl- 
cutliinln  tlie  ilcikJenip  about  tbe  retnahi.*  of  tbe  alUW 
of  Aaniwa  II.,  found  by  Mr.  Peiite  at  TanU.  Theaa 
nmalnaareof  red  granite.  Theitatucof  Pamaretf  _ 
the  coKIMnporarr  of  Moant,  wa*  overturned  by  OIM 
othia  aiiccoMor*,  Skeahonk  III.  Uy  an  exact  eaanl- 
natimi  aiid  pboto^'raphy  of  all  which  woa  found,  Mr. 
Potrlo  liu  conic  to  ihe  noiichiHUin  that  the  alatue 
must  bate  bad  n  bfi;:htof  a  hundred  and  fifteen  feet, 
and  thus  csceeiled  all  the  moimmenta  of  Ibal  aorl 
Utlicrto  known.  Tbe  great  toe  ol  the  statue  baa  » 
drcunJerence  ot  a  foot  and  a  bait. 

—  From  a  communlcatloR  ot  Dr.  6.  OlA<cnApi>,  ot 
lli«  Imperial  nnlvomlty  ax  SL  Poierabunt.  to  tbe 
Ruiviau  iicwipapen.  there  ara  In  Ktuahi.  «a  we  leam 
from  yaiurt.  the  fullawiug  private  ebeerratorlee;  ooie 
at  Pervtn.  near  Tnrjuk.  In  tbe  sovemm<rnt  of  Tver, 
beioaicinK  to  (ien.  Mnlcv«ky;  another  at  liiin«hovka, 
in  the  fp)i  eriimerit  of  KhatkuS.  belougirig  I«  Prince 
Llrnn :  andone  at  Oietaa.  belong  og  to  Hr.GildesheliB. 
A  I'oilah  RentlemaD,  Mr.  Wiiciihoiinkl,  b  building  a 
private  nhtervaiory  at  Uelhavc,  near  Hrevlan;  and  a 
Ituiulan  genlleiiutn.  W.  P.  Eiixclhiiidt,  liaa  a  Kne  oV 
scrvatory  at  Dmden,  equipped  with  an  exctilcnt 
Iwclvo-lnch  ntfractor  and  a  large  ipoctroacope,  ■• 
well  *•  a  Mteullon  ot  tbe  boti  pbyaie«l  Itialriutaenta, 

—  Prote*«nr  Mlliin  of  .tapan,  aaye  the  A>^fmamm, 
haa  caiabllabed  in  the  lalcaalilma  co*l-ailne,  neer 
Nafaankl,  on  nuderground,  or,  as  be  prefers  to  call  ll, 
a  cetachlhunlc,  observatory.  Thlacolllery  is  worked 
tor  DonMConalilenible  distance  nnihrr  the  eea;  and  ll 
la  parpoaeit  to  eaubllah  •  ragnlar  aytieiD  «f  obiaria- 
tlona  on  temperature  and  prenure,  and  on  the  tldce, 
earth. tremors,  and  the  escape  of  gaa,  carelully  noting 
If  any  connection  cxtaU  bclwecii  thetn.  and  eatabllali- 
inf  a  conpatieen  between  turfarce  and  auhterraiMMi 
phenomena. 

—  An  Interestlnit  ilatlstlcal  atateinetit  on  the  tue 
of  ahorihand- writing  baa  been  loaned  by  the  U.&. 
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iHinAU  of  «duc*tion  m  Ibe  tMoiiii  of  lU  wrlM  of 
clrculAn  for  I8»l.  iiocompan!«<l  by  a  Ubllognphy  o( 
Ibn  mlijeet  »a  (nr  lu  Amcricaa  kdiI  Bn^Uh  authors 
am  cuiicrii'd,  coiiUlmiis  about  fonrwen  hundred 
tlilM.  Mi>re  ilisu  M  iiiiiii)' Oornian  works orokiiovn, 
BD<I  publicaUoua  lire  abonilant  lit  oilier  countries. 
A  i.i>iii|>iiTaUve  view  of  a  bimilml  and  iweUe  *lplia- 
b«U  from  ISOS  to  1AK2  I*  glcin  on  ft  tlosle  •IiecL 
Tbo  lue  uf  >)iDrili>[><l  Iia«  lureflf  liicrt'iu^d  In  tba 
United  StalM  wiHiin  the  (uutt  lire  yctn.  In  Wa*li- 
in];to«  tbo  mannt^meiil  ot  totae  of  our  leiciillBc 
bur«>ua,  am  tli«lr  prrsent  extcndod  tcaln,  woultl  be 
alniott  impowlbl*  without  It.  Carlaliil}'  i)i«  •flklnncy 
ot  bureau  Mrrlcu  li  viutljr  iiicr«Mi!d  far  Its  uh. 

—  The  April  immberof  Mfniorit  dtUa  5oeM A ifafrn 
tptttrottopi^U  italtaal  c<>nt«[ns  a  pnper  by  Dr.  J.  Rtl- 
Blter,  entitled  "  Pr«mlftro  4luila  tur  leu  obvrvntloni 
da  diamblie  du  >oleil  faltei  k  rObservstoIre  de  Neu- 
abAul  dn  19S£  K  1883,"  In  which  tb«ae  obMriatlons 
a»  dItcuMcl  witti  n^lmaec  to  a  tiuppoiMd  rarfslioo 
In  the  nppnreiit  auifuUr  dUnivtar  ot  tbo  mm,  dan  to 
or  coincident  with  lli«  periiHlicIt)^  of  Ibe  toiitr  spola. 
Ilw  evldencn  ucms  to  point  toward  tbe  coinddenca 
of  the  leMur  illaniet^rni  with  the  epoch  ot  maximum 
(pottrdlleal  of  Ill«  Mlll'k  lllirtac«>. 

—  'llxo  rain'bMiit  spMlroacope  hat  a  rival  fa  the 
•ehitllUIIon  of  the  tlan,  aa  abown  by  the  scudiat  of 
Sir.  Cli.  MvnliRiiy  (Hull.  aead.  roy.  litig.,  AptJI,  I8M). 
He  lindi  ihiki  blu«  ni'lntlllatloEiii  ar*  mon*  tmiiitint 
Ml  iha  Nppruach  uf  rain,  aixl  cuDilden  tliis  Ihe  raitilt 
ol  the  gr«at«r  quantit;  of  water  in  the  upper  atmos- 
|ita«ra.  On  ttie  bn«ii  ot  thn  mcnnt  oontlnniil  dimlliu- 
Uoii  of  hliiv  ii^ini  illations.  tli«  author  TMiiures  the 
pn!>liptiim  for  llnlgiuin,  that  tlie  serim  ot  rainy  yean 
begiuiiin;  vritli  l»T't  U  rjow  happily  ended,  and  thai 
t,  Mrle*  of  dr^cr  y«4r«  ti  almiit  to  bettin.  The  obser- 
Tatlon*  are  of  value,  but  Uie  exteotloii  of  their  eon- 
dusioii*  ■>>  far  Into  the  (utiire  doei  not  Ken  jaatlfled. 

—  P.  Tiwchlnl  liai  recently  Iswied  m-o  reports  of  hU 
Dtndies  In  c»iin#i.'tl'm  with  rainfall.  —  NoIiiBUlla  oawr- 
Tailanipluvluiiielii('lti>eii'i[iilti>iiFMeblaxl<inl  forHtall 
di  VillombroM  <  di  CutiBl^Jio;  Le  febbri  nialarielie 
e  le  iiM'io'ire  nclla  prorlncla  di  Kama:  Rimiio,  ISSt. 
The  Bnl  exhibit*  th«  multi  of  nln-tncosiiret  from 
18T2  to  1SS>  ill  open  field*  and  iiiidrr  trvcs.  Ilii* 
ratio  of  the  latter  to  Ih*  tDrnjcr  wa«  from  0.14  U>  0.64 
under  llr-tn>et,  and  0.70  under  bMCh-lrees,  and  the 
ratio  of  loM  Incroaied  In  manths  ot  !■»»  rnlntall, 
ThOK  ratios  an.  Iioweror,  open  to  viilation ;  sg  they 
deiiofid  on  only  a  >iiii;le  ^mige  for  th«  beeeb-lree*, 
aoil  oil  but  two  for  thi-  Dr-trcei. 

The  rt-'IstUin  of  innlnrlal  fover*  to  the  wenlhor  in 
the  proviiive  ot  Rome  it  a  more  extended  Miidy.  A 
MTleaof  tables  gire^  lint  tli«  number ut  csMa  of  reT«r 
In  the  varloue  porta  of  the  province  recorded  tirr  the 
Ihlnl  iiuarter  ot  farh  of  the  twelvo  yean  from  lOTl 
i»  IfW!;  then  tlie  pciveiit«s««  of  (ever  Ui  populatliw. 
vhowtnc  an  amrage  ansiinl  nitiu  of  6.017  per  cent, 
falHng  to  roiniai*  ot  S.IW  In  IST8.  anil  iA»  m  [8S3, 
•ni]  reachliiit  a  tnazlinnm  of  11.4^  In  l!^ti.  Tlieae 
Bgnru  are  nest  eomiMU'd  with  rainfall,  clondlnea*. 
IPinjierature,  aud  wind*;  and  lli«re  la  fouiiil  a  dear 


oormpoDdcncs  betvMu  the  tall  of  rain  in  Mareh, 
April,  and  Hay,  niul  the  fever*  i>f  July,  AngaM,  aail 
September;  on  inverse  relntlon  between  the  cloudi- 
n>M  in  June,  July,  and  August,  and  the  fercn 
ot  ill*  third  ijiiailer;  a  minimum  o4  fever  with  & 
maximum  ot  sirocco  winds;  and  rertain  iadlslin«4 
relation!  ol  the  other  ui«nienU^  All  these  reaulla 
are  well  Indicated  In  diagrams,  ai  troll  aa  In  tables. 
They  KlTe  au  Uicroaaed  valae  to  Ilic  camful  >tii<ly  of 
rainfall. 

—  Tlie  £Jec(rlciiI  mlr»  states  that  the  Jabloch- 
koR  cleictrie  candle,  tbo  pioneer  of  all  ar«-l!ghtlng 
on  a  practical  scale,  has  OMsed.afUta  period  ot  inoro 
than  Sve  and  a  half  yean,  to  Uluminale  the  Thames 
ombanfcmetit,  by  reason  ot  the  tcniilnsilon  of  the 
contrai-l  with  the  Metropolitan  board  ot  work*.  The 
lUlhis  were  put  up  In  I3TS  t»r  a  thre^niontb*'  (rial: 
conicquvmly  the  works  were  not  of  a  pennanetiL 
character.  Yet  tlic  lights,  with  the  exatpllon  of  a  few 
occasional  mialiaps,  have  given  geiinrst  latlslscilon. 
Ko  more  eipowd  position  could  have  been  selected 
fbr  such  a  trial,  and  the  sueiMsifitl  working  of  die 
sfSIcni  under  thn  rlrciimainiiees  itlll  further  proTM 
Its  valufi.  it  In  an  open  Mcrfi  that  the  price  (one 
and  ■  halfpence  |ier  hour  i>er  lamp)  paid  forth* 
llBhIs  resulted  in  a  conilderable  loss  to  the  cooipsay. 
From  the  recent  sddrtM  ot  Sir  J.  naialsetta  at  the 
o|wnli;^  raoottiiji  of  the  Initltutlon  of  civil  engineera 
this  season,  it  appears  that  lulve  the  illumlhsllR]t- 
power  is  obiniiied  on  the  embankment  from  the  Jab- 
locbkofl  lights  ai  could  have  liecn  oblaln'vl  from 
gas.  If  the  lauie  mcney  werv  expended:  in  other 
words,  tlie  price  should  have  ber.ii  throept'nco  per 
hottr,  ae  compared  with  the  same  light  from  ca*. 

— Aoeording  to  the  Aeeiie  sclmC^ltvu^,  June  :!l,  » 
distinguished  odeer  ot  the  French  artny  has  studied 
the  rscoBtly  dlteovored  coal-bsti*  In  Algeria,  and  who 
gives  Inleicstlnc  details  in  tlie  foIUiwInji  passage  from 
a  letter  1(1  the  Geoiinpliical  society  nl  Paiii:-— 

It  was  at  Uou-Soada,  Ihni  1  Urst  heud  of  the 
coal  reportml  to  be  found  In  Algeria,  Coal  b  (onoit 
all  along  tlie  outd  Bnu>&asd«,  —  a  larRe  rim- mean- 
dcrlng  throogh  a  coiititry  formed  of  alinoat  vertical 
(S0°|  strata  of  rrddlxh  llnirstonu.  Thi'ic  strata  Us 
p&ratlel  to  ttie  course  ot  tlM<  river,  so  that  It  setns 
oltou  to  flow  betwecti  two  quite  reifiilar  valts.  whoao 
summits  are  woni  by  the  winter  ralii".  This  tof^ 
maiion  bnlongs,  I  believe,  to  the  lower  rretaceoiia. 
The  traces  of  coal  visible  In  the  striiii|(ly  emdeil  erop- 
pinxB  which  tonii  tii«  bed  of  the  liver  srv  very  slight 
[fnnn  .OUl  of  a  metre  to  .002  ot  a  metre) :  they  seen 
Inseparable  from  tb«  grayish- blue,  sandy  strkta, 
whirli,  at  least  In  t1i«  exposed  parilons,  are  twramaU, 
This  tawlatoiw  is  hani  and  eonpaot,  often  spaagled 
with  brigbt  grains,  which  are,  without  doubt,  imn 
pyrites.  Theae  are  the  flnt  Indlcailans  ot  the  beds 
In  qaeatlon. 

Ur.  I*lnBrd,  who  ilwvottd  hltowlf  to  an  examln»- 
tlon  ot  Ibis  bed,  had  shsfls  sniik  at  the  places  where 
lie  bad  deicmiiiieil  the  presence  of  crop|iiiig«.  There 
are  Ibreo  of  these  shafts,  —  two  very  near  uacfa  oilier, 
8.0  MIoiBoirse  from  the  eaels  towaid  tbo  south,  on  ih« 
left  bonk  ot  the  ousd ;  and  the  ililrd  Is  a  half-kilonsetre 
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fkti]ier.  At  m;  vhll  all  were  filled  «lt]i  water,  m 
that  1  coiild  ituily  niily  what  liod  bpeii  rciouml  (ram 
Uidin.  Tlip 'XCAvnllou>  cuiisiitieil  of  t^aDilitniiE  like 
that  mpiitliiiieil,  aiiJ  of  Ifttfc  piece*  u(  luam*;,  bl»rk 
(unilxioiic,  foliatetl,  uit)  eucloalug  ihiii  ttnitaof  eual, 
which  In  tome  plncM  m**>ur«l  .01  nf  >  metre  in 
lbickii«M.  ltd  man  nf  IheofflrerasUilonci)  at  Uou- 
Sftada  aiaie  tliat  jileces  of  nilher  hiird  ciml  iMve  been 
taken  from  tlie  Bhafts.  miil  Ihal  Ibc  (Inium  eiiouuii- 
terL'd  wiu  Lit  iltiiM  Blmod  a  mcirv  iliU-lc  Thli  eual, 
en  lircnkInK,  1»  tirljiht,  ciiiiipact,  aiitl  of  a  itood  ap- 
pearance, btitiit  well,  witti  ■  b«auiitul  llame,  ud 
gives  a  liglil,  brilliaut  coke. 

—  TUe  l'riis>in!i  uiiuister  of  liiilruelloii  liu  |iub- 
llali«d  an  o|iIi>1oti  un  Itic  overwork  In  tL-Iioolt  (lirou^ 
tbi  medical  dojiulatlnii  aciil  to  lilm  on  the  vubjocL 
The  evil  ei<*t»  not  only  is  the  iipjM'i-  and  inlddlo 
claaaea  uf  iliv  bigh  ■cbouU.  but  in  ibe  i-atlier  school 
yeats.  IIliiiUDTigly  rocammeinlnl  iliul  pupils  ihciuld 
not  b«  ivcelveil  Into  tlie  eUiiiti<iiinry  *ebo'>l*  until  the 
coinplelioii  uf  tlieir  ReTeiitli  year,  mid  not  into  tlie 
gymnaslnl  texU  uiilll  Ibi-lr  tPUtU  y<ar. 

—  The  ticvr  Gcnuuti  orlliograpliy,  sujiposeil  to  be 
mora  plionptlL'  than  the  oM,  la  to  Iw  mode  ofllciol 
nexlyestr  li>  the  (.irniid  liucliy  ot  Uldeiiburit. 

^Twa  Iinporlaut  ^ograplik'uJ  worka  ara  projected 
U  St.  Prtef»biirg.  One  is,  acconlhig  to  Profeiaor 
TeiilukofT,  [lie  pmparalioii  of  a  gratid  monograpii  on 
tlie  phjak'iil  Bciuriit'liy  of  Kiiropran  ItiiMln.  4Seveiiil 
uiembur*  ut  tlie  imperial  gengni  pi  ileal  Bueieiy  have 
boon  (wniiliiitcd  B  conimlttoe  Ui  claborutc  the  project. 

Til*  seciinil  la  tbe  preparation  of  a  icood  BCiieral 
map  of  ilie  Minie  reeloti,  for  ihe  use  of  the  public,  to 
■vplaec  lliat  iK^ueil  by  tbe  aciclrly  Id  ISIBI.  Tlie  aelec- 
tion  of  nialtoTK  in  bo  mnlllrd  or  retained  li  to  be 
made  by  ii[ieclall»ti>,  aii<l  approvi-d  by  an  •ditorial 
comiiiiiiiiuii.  Tlie  execution  will  be  in  tbe  ht^ieet 
eiyle  of  ciLrtoifrnptty. 

Tlio  report  on  tbe  iinlQcatlati  uf  Ruulari  t^oilcllc 
and  tapogrnphic  wnrk  itaa  been  elnbcirnlnd  by  the 
coninluloii.  and  «ubmlited  to  thL-  i^neml  govcninieut 
for  apiiroxal. 

— ftevoll  hai  rctnriied  to  /,aii«iliar  from  hl§  explo- 
ntlona  among  Ibe  Somalia.  Allhuugb  preTeiil<.'d  by 
a  state  of  thing*  multliig  (r»in  ihii  iliiturlisnccs  In 
tbe  Sudan  (roin  carrying  nnt  his  original  plan*,  lie 
ttinde  p.ii>d  ti»e  uf  Ills  forced  sojouni  at  Giielidi  and 
on  tbe  nenadlreoost.  tie  ilevoied  bla  allentJuii  lo 
tlie  archeology  and  naliiral  history  of  llil*  region,  and 
ha*  brought  back  valuable  cnllccilaiia  and  iiulea  on 
tbe  reMurccs  and  prniliicilona  iif  tlie  country. 

—  UiuitarBinlmlon  station  haa  been  Visited  by  fam- 
ine due  in  dniugbi.  The  Kuv.  Bloyet  wrliee,  iliai, 
not  w  I  tbx  a  lilt  lug  Ibis,  the  people  about  the  iia.tlon 
are  well  dlapmed. 

— Tlie  work  iipou  the  canal  between  tbe  gulfs  of 
Corlnih  and  Aesina  is  bclni;  etier^tically  pushed, 
and  aiiDiher  yt«r  will  pruljubly  ten  U  tompleled. 
Advantage  will  be  tak«n  of  the  vestlRCC  of  the  canal 
begun  by  Nero.  Tbe  trench  will  be  a  straight  llnir, 
about  (is  kllomeirea  In  length,  luciudlng  the  baalns 


at  either  end,  and  eroated  by  two  brldgea.  Tbo ' 
grcaitwL  he[);bt  of  the  r1d)te  to  be  pierced  ii  about 
seventy  mcirci.  Thu  rompleilon  of  ili«  canal  will 
shoMeii  llie  distance  bulween  the  Adriatic  jiotts  a&d 
IbuM  of  wealeni  Turkey,  —  Salonka,  Conetautiiiople, 
Smyrna,  etc..  nearly  two  hundml  milrs,  aiid  for, 
veasela  from  the  Atlantic  about  holt  a»  inucli,  bMid« 
enablltiK  ibeni  lo  iwcupe  inuch  dangerous  natlgaUoB, 
Tbe  tariff  nlll  be  Qxed  nt  one  franc  per  ton  for  resaela 
from  Ihe  Adriatic,  and  half  a  Iraiie  tor  othcm.  The 
monlhly  movcmeiiE  of  lonnoici'  I*  at  prrspnl  abotil 
137,000  tons,  ino»Cty  ill  small  resseln,  (he  IuchI  tnde 
being  eatremely  large.  The  contract  for  caiUDg  the 
canal  baa  boea  taken  for  aboot  liTe  million  dollars, 
and  tbpra  It  no  rooMU  to  avppuic  tb^tt  ihli  will  bo 
exceeded. 

—  The  Important  question  of  A  portof  ewbarkatiaR 
In  (oulli-cBstcrn  Rraill  for  Ibn  region  about  lbs 
lagoon  or  c>liiary  known  aa  Ijq[na  dos  I'atne  boa 
recently  been  discuued  by  llie  euK'neen  riaiulles 
and  SEchei.  On  Ibe  burderi  of  Ibe  la4^on  are  tbe 
important  colonics  of  Turto  .Allegro.  ItloGrande.atid 
Polota*.  By  atcatnent  of  ll|;ht  djnujtbt  rommnnlc*- 
lion  is  liHd  wtih  an  extcnilie  lni«rlor  region oonialci-, 
ing  a  inn;e  population.  T1ie  entrance  lo  the  logooiv 
however.  U  composed  of  aaballowpasMgcobalrueteil 
by  shifting  sands,  where  tlie  bod  weatlier  oi  a  day 
may  obllleraUiilie  viloet  of  drcdglags  during  scleral 
DDOnlhs.  The  penhistila,  which  extends  between  the 
lagoun  and  Ihe  Allanllc,  has  been  siipivoseil  lo  be  of 
a  sandy  or  punuis  ualure,  unsuitable  fur  pi-rtnanent 
work*.  I(4icetit  InvesilgAilon*  by  ilie  abore-UHi- 
tiuned  geulletiien  show,  however,  Ibat  this  Idea  ll 
crroncou*.  and  tliat  Ibc  (oundaiidn  of  the  pctiinsula 
1*  a  coinpnci,  hnrd  clay,  well  iiilted  for  cicAvaUoD. 
These  engineer*  pr^iiose  (o  seloct  a  favorable  spot, 
where  a  lartie  freab-water  lake  exisu,  to  dtg  i>ui 
a  small  botln  ul  Ibe  cuost  cspable  of  eontalnlDj^ 
■event  Inrge  vi'sioN,  and  lo  connect  It,  by  a  cbbU 
deep  enough  lo  lulmit  tbe  laritcat  shipi.  w-ltli  the 
above-mentioned  bike,  which  Is  to  be  dredced  out  to 
form  an  extensive  batin  or  purl-  As  the  Lagoa  dos 
PatoB  Is  too  slinllow  to  ncconiiuodntc  largo  sliipo,  tbe 
freight  U  to  be  tran»fcrr«i],  by  a  nllway  eighteen 
kiloiueUvs  long,  to  tbe  point  wiierv  Ibu  light-draught 
Teasels  of  the  lagoon  con  be  rcncbcd.  The  pnije«ioc* 
aak  only  an  nuthorltntlon  to  make  and  maintain  Iho 
works  witliout  subsidy  or  guaranty.  Tbe  HratWaa 
mesacniier  states  that  it  Is  now  prscttcalty  ceilain  that 
this  Important  irork  will  be  carried  out.  Ilirrcby  glv< 
Ing  the  colonlslt  excellent  fnelllijci  fnr  comtnerce, 
Ihe  want  oi  which  has  blihcrt'i  crip]>1rd  tliv  de 
ment  of  a  rich  and  h««iihy  region. 

~  The  govcninient  of  the  Argentine  Confederal 
In  the  bopv  of  obtaining  water  by  artesian  boring*, 
baa  ordered  on  Invistlgatinii  of  the  gnology  o(  tlM 
Sao  Luis  dfstilcL  Water  i>  iceiieiully  found  only  at 
a  depth  of  one  hundred  and  eighty  feM.  Pniabla 
water  Is  luually  reached  at  that  depth;  but  at  Upper 
Peneoso  only  suit  water  was  found,  iJioui;h  at  a 
height  of  erteeii  hundred  feet  above  Ilie  sea,  white 
at  Culjodes  the  water  Is  hot,  reaching  i^*  F. 
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C03JUENT  AND  CRITICISM. 
TflK  P1iilail«li)liin  meeting  of  Ihc  Amorfcsn 
Mvodulioii  ix  croiliutl  irilti  beiii);  tliv  niosl  huc- 
ocnful  tip  to  itiin  time.  Tbe  Uitiil  attvndniiM 
was  1,349.  Grcut  nritain  contribtitcd  SOS; 
PeDosjlvania,  S^fi ;  New  Yoik,  101  ;  M&ssti- 
ebtisclts,  87 ;  Dialrict  of  Columbia,  84  ;  Nen- 
Jerovy.  ')H:  Oiiio,  A7;  Conuecticut,  32:  flixl 
Virgiiiin,  '2'i.  Tlio  ■□einlwnthi|i  wn-t  tncrmsed 
Dearly  twcnty-flvo  per  cent,  fil5  new  inombcrs 
b«iDg  f>Iect«fl,  and  tbo  nuinlirr  of  niirtiibcr*  u|> 
totbis  meeting  being  2,(>33.  The  otimbcror 
(Mpcra  read  was  larger  tlmn  ever  bcfoK ;  and 
it  is  to  be  Itopcd  tlinL  the  wcedIiig-o«it  of  tbe 
trivinl  (iinlti'nt  m  uftcii  offered  wns  earriei)  to 
a  givotcrcxt^nt  tlmn  umml.  Tlirrc  whs  a  gCD* 
eral  feeling  tbat  Lhcixi  was  loo  miieh  goiog  on. 
A  large  portion  of  the  pbyaicists  were  engaged 
ns  cxBiDin«N  ut  the  elfclrii'xl  e;(liib!tioii,  and 
were,  of  eourse,  iiitereitU'd  in  lh<r  nieetitigs  of 
the  ekclriml  conference.  Somi'irhnt  less  sci- 
ence, and  somcntiat  more  time  to  eujoy  ttie 
Junketing,  would  be  moie  in  aeeordance  with 
the  desires  of  many,  if  one  may  Judge  fVom 
tlte  opinions  e](|ii<(:itH?d  on  the  way  home.  A 
proposition  to  cociHnc  lite  reading  of  papers 
to  tlie  mornings  would  have  met  with  many 
stipporlcrs. 

'Tav.  Iiiternulionat  association,  which  has 
been  to  earnestly  advocated  by  Dr.  C.  S. 
ilioot,  tiait  now  a  moru  a«siirci]  existence; 
tbnoks  to  xXw  fuml  of  twenty  tlioiiMnd  dullnni. 
which  will  bo  cstattlished  through  the  libertdily 
of  Mrs.  Elixobetli  Thompson.  Of  this  Aind, 
(Ivc  tliousand  dollars  have  already  been  paid 
to  llic  association ;  an<l  five  thousand  more  will 
ba  paid  next  year  on  condition  of  ten  thousand 
being  raiwd  from  other  sources.  Tbo  income 
fh>m  tliis  Hind  is  to  l>s  dorotml  to  rcM-areb. 
Not  only  did  Mrs.  Thompjion  give  liberally 
to  tl)U  now  society,  but  also  gave  one  tliou- 
Ko.  u.—  iwt. 


sand  dollars  to  the  American  ossodation  for 
the  sdvanceoMnt  of  sclcncv,  to  be  used  in 
KMnrcbes  on  light  and  Iieat.  Mrs.  Thompson 
tidccs  great  interest  in  the  recent  man,-<;lloiis 
advances  in  the  application  of  clc«tricily  and 
felt  a  desire  to  oontribote,  aa  far  as  lay  in  her 
power,  to  the  advancement  of  our  knowledge 
of  the  forc«s  of  natun.'.  Appreciating  the 
unity  of  energy,  whclbcr  displayed  as  lieat  or 
light  or  electricity,  Mrs.  Tiiompson  gave  the 
money  for  researches  oa  to  the  nature  and 
sources  of  light  and  heat.  In  tlie  hope  tlmt 
mor«  may  be  learned  of  the  connection  which 
may  exist  between  licat  and  light  and  eloo- 
triclty. 

CoKOBBSs  posses  laws  to  fbvor  science  and 
literature  In  importations;  nod  tbo  Ireosuiy 
oftleials,  under  the  prrlenoo  of  protecting  tho 
revenue,  interpose  rcxatioos  requirements, 
which  defeat  the  purpose  of  eongress.  Are 
the  treasury  oOleiats  ho  devoid  of  a<lmini8tra- 
tivc  skill  liiat  tliey  cannot  devise  some  way  to 
further  the  end  of  congress,  and  protect  the 
revenue  at  the  same  lime?  Have  colleges,  for 
instnnoc,  no  rights  under  the  laws  which 
treasoty  olllcials  are  bound  to  respect?  What 
is  the  use  of  congress  giving  colh^es  tho  right 
to  import  current  jH-riodienU,  dnly-frM,  if 
theso  protoctora  of  the  revenue  cause  delays 
and  cxpsmo,  to  incur  which  were  worse  for 
tho  colleges  than  to  jiay  duty  ?  ITniler  recent 
decisions  of  the  treasury,  each  successive  part 
of  a  periodical  for  a  public  insUtution  must  bo 
made  the  matter  of  a  distinct  oath,  involving 
tiniv  and  money,  and  the  passage  and  re-pns- 
sage  of  docnmonts  between  the  college  and  its 
agent  at  the  port  of  entry.  If  all  tlte  wlu 
these  treasury  officials  luive  ti[>c»t  in  devising 
these  vexations  ore  not  ezhanstcd  by  the 
process,  tlicy  may  jiorhaps  calculate  what  new 
endowuienis  colleges  will  now  need  to  help 
these  ofltcials  protect  the  revenue !  It  is  hard 
to  contemn  tbe  witless. 
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Amomo  tbe  meelin^  which  hftve  Just  bc«D 
held  Id  Phllodclpltik,  was  a  ft'Imxllv  mikI  id- 
fiwrnalgftUiftringofnonicof  the  conlrihnton!  to 
AtMM.  AI)oui  thirty  persons  cnmc  togothcr, 
tmiX  lietoDed  to  soino  etatemeDts  which  were 
mnde  on  the  jmrt  of  tb«  mauagera,  and  ex> 
pressed  their  views  In  reapect  to  tlic  ])o«ilion 
whicti  this  Journal  ha.t  taken  tind  nuiy  tnkc. 
The  tone  of  the  mt^cting  was  in  all  rcspocts 
encouraging.  A  review  which  hod  beon  made 
of  the  Niittscriptioti-list,  by  oiir  publisher,  allows 
that  tlicso  )>agcs  now  reach  the  chief  scientific 
institutions  and  the  chief  scleiitillc  workera  of 
the  country.  An  clTort  will  nest  bu  made  to 
Kcure  &□  extcnHioii  of  the  circiilntion  among 
Other  lutGlIigent  and  cilucalcd  classi's. 


Our  ooDtrltiulors  were  invil«d  »t  this  meet- 
ing, and  are  always  invited,  to  bear  in  mind 
that  not  only  Scwnct  as  a  journal,  but  science 
in  higher  and  broader  aspects,  will  be  best  pro- 
moted by  enlisting  the  attention  of  the  ^nernl 
roadcr  lo  the  rfstilui  which  are  attained  in  nil 
departments  of  knowledge.  This  cao  only  be 
done  If  our  friends  will  write  as  persons  who 
are  specially  informed,  to  persons  who  are  not 
'Bpccinlly  informed,  on  tlie  subjecta  treated  in 
our  cohtniNH.  One  of  otir  moflt  valued  con- 
tribtitoFR  says  that  the  man  who  is  eminent 
in  one  department  may  have  only  an  ordi- 
nary knowledge  of  other  subjects  :  the  greatest 
■sti'onomer  may  be  a  tyro  in  ealomology  ;  the 
best  of  clicmlsta  may  have  no  ooneej)tion  of 
elliptic  functions.  Science  in  Its  articles  should 
be  read.ihle  throughout;  and,  if  our  friends 
will  continue  to  help  us,  wo  shall  soon  reach 
success. 


LETTERS   TO   THE  EDITOR. 

.*(  OtrrtrpBKtltmli  arr  n^mitia  to  6t  u>  bHt/m  tiiiMli. 

PbospborMeaaca  In  the  deep  sea. 

Till-  tnllowing  pangtaph  hj  Dr.  Studer,'  the  aaln- 
rsliM  it  tlin  OautU,  ha*  pnibaUy  escaped  the  notice  of 
tliMC  who  havu  laMlj'  wrttten  tij[>nlin^  the  prouctiva 
natoni  of  tho  phoiTihoretconco  of  ]it>lsi;1i.'  iiulma]*. 
He  dose*  a  BcDcrml  doeriptlon  of  phnnphoresceDce  In 

<  C«lMr  MRln  wlnMiMobiirUIalri  eri|nt>ulHD  ilu  miallgn- 
•ipailltlaD  .  .  .  vartunaiuaiinn  ia  iBclion  dvUKolii'ii  gwcrk. 
pbwtafH.    B«rUn,  IBU. 


marine  anlmali,  and  the  probable  nature  nl  li,  asj 
follow! :  '  Immer  aber  !it  «a  ein  von  atu«cn  kMnmoB* 
der  rcic,  wpklier  ilu  kuchlen  herTorbringl,  to  dan 
wlr  vlelleirlit  die  cncheluung  alt  eine  •chnurnrrleh- 
tung  filr  dim  tjer  belnichliMi  dijrfen.'  Be  (urtbi-f 
sajf).  ontlitf  Kim*  pa»r*.  "  IVir  durfeo  ■ricllelcht  annrb- 
moii,  duvi  va  tcirvi<!)^iid  rolo  uiid  onuice  Mrafaten 
tlnd,  welcbe  in  dirru!  tiefuii  iivlan^eo  (3-$00  faden), 
dusn  d[e  lilauvn  iitid  vralvlteu  scbon  vorber  abootbiert 
uiid  retli-litlrl  wordvn.  Uaraiu  wiirde  sli^h  dann  die 
vorwioiteiid  rote  nilninc  <l(-r  Cntitacven  als  eine 
■cbutifarliung  erkliiren  IsMon.  vie  die  Terwkgend 
blaue  der  aui  ifl|^  ersctieiiiriideii  coMhopfe.' 

Alexaxdeb  Aoabsu. 

irtwpan,  Sept.  13,  IIU. 

Fish  remain*  In  North- Ameii can  BUortan  rock*. 

The  Itcv.  W.  S.  SymmidB  seums  soinea'hii  dUluibol 
by  my  leltvr  of  July  II.  Ilv  iippiivni.Jy  (riir*  Ivec 
Ihe  buDor  of  yteldiiiu  Ibe  c-arlk'al  (iili-rvmniiii  >luiu1d 
pMS  fruin  Kn^laad  to  Norlh  Amprica. 

My  iiolv  ((I  S'^neu  wm  purpuBety  made  very  iliort, 
but  I  was  ijulle  aware  of  the  lad  that  n  rinfilr  (peel- 
men  nt  Si-npbaspts  Ludensis  (nut  Aili-nrmnin*)  bad 
boeti  (i^iind  In  the  (nw^r  LudJow  tucks.  Ur.  Syiautida 
will  cxi'tise  U1J  reminding  bim  tliai  S[r  C,  L)«ll  m<^i- 
tlon*  ihl*  dlieovcry  by  Mr.  Lee  st  Lei^ntwanltDe  la 
I8SD.  The  «Uitetu(>iii  may  be  found  in  bin  Elements 
for  1805 :  not  having  ilio  book  at  hand,  I  cannot  nine 
tho  pogs.  ProfoMor  Lankeiier  alsn,  in  18III>,  rcfen 
thli  suocka  to  the  leiecr  Ludlow.  To  have  Ik-«u  aii. 
acqaslnted  with  the  (act  would  Ibcrsfon  bu  Inex- 
cuiablc. 

Mr.  Symondi  wilt  probablj  l>e  surprtied  tn  learn 
(bat  I  nm  a  nntlve  or  ttin  county  (Rereford shire)  ht 
which  he  hits  bimMlI  done  so  much  excellent  geo* 
loglrnl  and  archnoloslcnl  work.  I  fanvi^  Iwva  fainil. 
lar  from  boyhood  with  mocb  of  llio  oimniry  which 
forma  the'liunlliiic-Kround*'  nf  [lie  Woolhope  club, 
»nd  visited  tfitae  of  them  an  l.itcly  ss  ISTti. 

As  an  nhitract  of  my  pnper  will  «burlly  appear,  I 
refniii  tioni  glring  dctallt  at  prMCiit. 

E.  W.  ClatpOl*. 
B.  A.  A.  e.,  UDDln*!.  Auc.  U. 

Korean  oniloa. 

Th«  article  In  Science,  No.  63.  entitled  '  Korean  cu- 
rios,' contain*  tome  error*,  excntable,  bowcrcr.  when 
one  coRildM'S  tlie  dllUenlty  of  speaking  throniKh  two 
languagRB,  and  Kelilua  tbe  Information  KltMed  back 
tbroufh  ih«  same  clianiiel.  For  these  correctlonv 
and  the  brief  Informallon  embodied  In  lli^m,  I  aia 
Indebted  (o  onr  of  the  Komiii  enibaasy.  Mr.  Tu,  who 
ban  hccii  wltti  mo  conalarilk  (or  wveral  inoaiJks.  and 
who  now  ipcaki  very  Rood  KnglUli. 

Tbe  rSns  worn  upon  ihn  thumb  of  Mln  Tong  Ik 
(wbo,  by  Ibe  way.  I*  not  a  prince,  but  a  tiublv)  Is  tbe 
Chinete  Ibumb-rlnjc  worn  In  archery,  by  mi-aUB  o( 
which  the  bowstring  la  drawn  back.  These  rings  are 
often  very  expeniivr.  I  was  sliowii  one  In  Caoten 
valued  nt  one  hundred  and  fifty  dollani,  and  some  are 
valui^d  niiioh  hi^-her.  Tbe  Korean  arrhory-ring  for 
tbe  tliunib  in  nearly  always  ol  hom,  and  entlrelj  dtf- 
feiviii  iti  »biipL'. 

Tlie  amber  brad  Is  not  nccentrily  linporled:  as 
auber  Is  fuuud  in  Korea,  and  Is  rccc«nlHd  br  tbs 
Korean*  lu)  beiuB  a  kind  of  gum  from  pine.  Tboy 
resard  tbi>  Iwil  niid  oldest,  which  ii  nf  ll^bl  ri>Inr,  u 
belnjE  tbr«e  tbout>aiid  ynn  old,  the  darken  and  poor- 
est as  beliii;  one  thousand  year*  old. 

The  btiiUin  reprMenled  In  Ptg.  i  can  only  be  worn 
by  high  ufflclals.    Officers  of  ibc  Unt  rank  wear 
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4|iurU  OMS,  wtal)«  offlcen  of  the  iccond  *n(t  thin) 
TMik  wckTKoU  one*,  llicai)  bullooi  uv  scciiri'il  to 
the  cn»UienBry  band  niad«  of  bair  ftnil  not  of  volvot. 

T1i«  r«uuu  ^Tcn  for  lesTinsUie  *lf«  ftt  liamD  — 
DAiaely,  tliat  her  cluthca  would  nol  liavc  ktood  tLc 
wear  of  th«  Juumey  —  waa  a  pol[((i(Mcu*c  dhIt.  So- 
eUleiisunit  (Tuulil  liave  rendered  It  iiupoulbTflforanf 
of  iliem  to  brins  tlietr  wivM  villi  tfacu. 

la  ngard  to  uie  exlrnonliniirv  crj-it.ilii,  my  inforni- 
Aiit's  brother  haa  aem  llie  region  whera  ibcy  occur, 
and  *ayit  iba  ironder*  of  il  are  bvyoiid  ilt^acrlptlon. 
He  dctrrlbM  II  a*  bonl«iTln|:  Ibe  ihore  for  a  dltuticc, 
la  one  ■neaaureuMiii,  of  (lfi«ea  iuil«a. 

Mr.  Kans  U  quite  rlKht  in  i^ardiug  tliem  u  crj»- 
Ul*  of  quafu;  lor  llr.  Yu  mljk  {bty  are  while,  imd 
alio  like  Btew,  and  aatame  braiicbinc  lomu  like  ireea, 
eotiuBn*,«ic.,aiid  lower  at  ereaterbet^Caei'i-n  iban 
the  dltiwn«loD*  ic'ven  bj  Mr.  Kuiit.  Tlila  rt^ioo  U 
on  the  caaterii  coa»t  of  Eur«a,  atid  haa  never  b<-«n 
vUlicd  b;  foreigner*.  The  niltieoe  liuie  la  vain 
tried  lo  getputoMion  to  vIrU  i)iI«  |ilno.-. 

EDWAiIt>  &  MoBSB. 
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COUI'ARATIVE  STUDY    OF  TUB 

ASSOC! A  rioxs. 
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To  lis  OH  Uiiji  «l<lc  of  the  Atlantic,  the  op- 
liortunlt)-  to  |)ront  t>y  the  ooiitrset  of  the  two 
usocintion  meetings  just  closed  ought  not  to 
tw  loel :  and  Ibo  deitire  to  Iitk«  ndviintngc  of  it 
nia.v  Jiistil)-  n  ttoinewlint  extended  compiirlaon 
of  tfa«  two  oMociations. 

COfH»rning  wimt  may  be  called  the  '  pbyft- 
ioal  Aaturcfl  '  of  the  two  meeting!),  ihcir  rvla- 
ttoo  to  eacb  other  niuy  be  rcttdily  kco  by  an 
Impectlon  of  the  following  at«tistics:  At  the 
UonlHMil  meeting,  tli«  total  registered  atleod- 
«Doe  wiut  1,773,  of  which  noariy  half  oroMed 
the  ofi-nn,  nnd  abont  six  hundred  were  darned 
oa  'old'  tncmbeis.  The  total  uiiinber  r^B- 
tcred  waa  aomewliat  lielow  the-  avpriigi-  of  the 
put  ten  years,  whioh  wa*  I.H.sS.  not  iodudiDg 
last  ycar'»  meeting.  'I'lic  InrgvJit  meeting  ever 
bold  by  the  Britiah  oaaociatioa  waa  at  Manches- 
ter, in  ISCl,  when  the  registry  waa  3,94-1 :  the 
•mnllest,  in  recent  years,  at  Swuuaea.  In  1680, 
the  number  being  699.  The  number  of  registered 
mcnib<-r!i  nt  Philudclphia  waa  1,261,  tfaa  great- 
eat  number  ever  un  the  rolls  of  the  American 
aaaocinlion  at  one  meeting.  It  is  not  uulikcly 
that  the  excess  of  more  Uuin  6ve  hundred  in 
the  membership  of  the  British  aasoclatloii  over 
that  of  the  Ainerieau  la  to  be  |)artJaIly  nltrib* 
uied  to  the  raleof  tbu  Britietb  aaMociation,  which 
coofiiiedtheprivil^eaofattendniicc  to  members 


of  one  class  or  another ;  while  the  policy  of  tfaa 
American  aasociation  has  been  to  Uivite  and 
to  welcome  all  who  we  Intcreated  In  the  pro- 
ceedings, rcganltMs  of  membenlilp. 

At  the  Montrrnl  meeting,  the  total  number 
of  papers  read  was  Sil.  At  Philadelphia,  304 
papers  were  read.  The  number  of  papers  on 
mathematical  and  physical  aolencG  was  ten 
greater  in  the  American  tlinn  in  the  Britiah 
asaociatjon.  In  the  latter,  however,  Uk  num- 
ber of  phystcnl  papers  WB8  greatly  in  excess,  as 
those  concerning  pure  matliemstica  were  ^a- 
poaed  of  by  a  sub-section  in  a  single  day. 

In  addition  to  the  regular  papers,  there  were, 
in  tlic  varloua  acetloiu  of  the  Briliali  aaaocUi* 
tjon,  more  tlian  6fty  reports  presented,  coming 
flrom  committees  appointed  at  prcnous  meet- 
ings for  tbe  considemtion  of  special  subjects. 
Of  similar  reports  in  tbe  American  association, 
it  can  hardly  bo  8ai<f  that  there  were  any,  such 
aa  were  offered  iM'ing  mostly  oonQncd  to  a 
few  wor<)s  declaring  '  progress,'  asking  for 
continuation,  and  promising  something  in  the 
ftiture :  and  even  this  much  was  only  obtained 
after  much  tabor  on  tlie  {nart  of  the  preaiding 
officer. 

As  to  the  gcm-ral  diameter  of  ttK  meetings, 
it  may  be  aald  that  both  were  above  the  aver- 
age. Sir  William  Thomson  declared,  at  the 
closing  scsision  of  the  British  assocUitlon,  titat 
it  was  ODO  of  the  most  satisfactory  ever  held ; 
and  both  ho  and  I^ord  Rnyteigh  declared  that 
the  meetings  of  section  A  were  far  above  the 
average. 

It  can  be  affirmed  witfaont  boosting,  that 
Ami>ricana  (citizens  of  the  United  Stiitea) 
contribuletl  in  no  SDiall  d^ree  to  insure  this 
success.  At  least  forty,  or  abont  oae-eighth, 
of  the  entire  number  of  papers  read,  came 
tiom  litem.  They  joined  in  several  of  (he  Im- 
portant dbciissioiis,  and  generally  with  credit ; 
nnd  some  of  them  —  Newcomb,  Rowland,  and 
possibly  others  —  |>residcd  over  n^ctions  at 
various  times.  It  \it  well  worthy  of  nol«,  that, 
of  the  fire  papers  recomnien'lctl  to  l>c  pcilitishcd 
I'n  extenao,  one  was  from  I'rofcssor  Gray,  and 
another  from  Professor  Thurston. 

The  Pl^adelphia  meeting  of  the  American 
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association  ivaa  doubllesa,  all  things  con^d- 
ere<1i  Ihe  most  siicct-iiartil  yet  h«ld.  Tlic 
work  done  fn  soctions  whs,  in  gcni'rul,  of  u 
liiglior  on\*!T  tlian  iistial ;  and  wv  arc,  in  turn, 
lndebti>d  to  tlie  visiting  awmbcra  of  Ibe  British 
UKOcintioQ  foe  >'alu»Mc  a»sUtiince  In  '  bring- 
ing III*  tlie  iivcrage.'  ^lany  of  tlicm  |>ix-s<!nt«d 
pa|>ers,  and  took  pari  in  th<!  (iiscns«ion»  wliic}i 
now  uiiil  tlicn  urosc  in  various  sections. 

Tlie  greatly  inli-rior  (]nnntily,  if  not  qUBlity, 
of  the  work  done  liy  our  special  cooiniittees,  la 
uiK|ii<.-»tiunatiIy  due.  to  a  gr«at  extent,  to  a 
fuel  iili'Cii<l,v  lefcrred  to  in  tliesc  {mges.  Tlie 
coDimitli,'cs  of  th(-  HritiKh  nuociutioii  urv  aided 
by  grants  of  ii)oii(\v,  uk  much  as  $7,o00  being 
olloKcd  at  ilic  Montrcul  mcc-ting.  Could  the 
oonimittcoa  of  our  nasocinlion  obtain  such 
grants,  tlieii-  work  would  undoubtedly  be  vastly 
more  salivfac-lori'.  Besides,  being  thus  re- 
lieved from  the  purely  uK-cliiiniral  drudgery  of 
the  work,  Iho  fevling  of  rej«|xin>^ibilily  would 
be  niucb  ginjater.  and  each  eommiltcc  would 
recognize  the  neeessity  of  Justifying  its  exi&t- 
eoco,  and  of  showing  that  the  money  given 
as  aid  had  been  well  iuve»lcd. 

On  llie  whole,  it  will  be  aclniillod  that  the 
Hiiiish  assoclatioD  does  its  work  upon  a  higher 
plane  ihiiri  that  ooeniiiert  hy  the  -American. 
Its  Hcelional  work  ikhowa  more  that  i.t  realty 
new  and  of  lasting  value,  and  less  that  is 
trilling:  ahhough  tht-To  bos  bern  a  stcmty  and 
healthftil  ini|iroveinenl  in  the  churavlcr  of  the 
Aint-rican  association  during  several  years 
past.  Et  may  be  well  to  remark  here,  that 
there  are  at  least  a  few  of  the  ablest  and  best 
incn  in  Amerivun  scicnec  who  have  continued 
to  exhibit  no  interest  in  the  Amcrioiin  nx^ocia- 
tion  :  and  that,  if  the  association  is  not  prectHcly 
what  itiey  believe  it  ought  lo  be,  the  fault  lies 
at  their  own  doors.  No  others  should  or  could 
be  so  influential  in  Khaping  its  course  and 
moidditig  ilj  churauter. 

It  may  bo  well,  liowever.  to  turn  f^om  the 
consideration  of  these  graver  differences  be- 
tween the  two  asftoclulions,  and  notice  briefly 
Bomc  of  tlioac  dSstinotions  which  are  more 
personal  in  their  nature,  between  the  members 
themselves. 


Our  English  cousiiu  certainly  |>oss«r3s  an 
enviable  caiiticilr  for  rcfognixing  the  amu^ng 
side  of  affairs.  At  Montreal  one  cxme  lo  ex- 
pcct  pleasant  little  outputs  of  the  mildest 
bumor  in  the  midst  of  the  profoundeat  sdei 
tiflc  diaaeitnlions.  Tour  fonnula  might  be  ton.' 
to  shreds  by  severe  eriiicfitni,  but  your  fkin 
wel<<omed  without  csnminntion. 

tn  the  matter  of  paying  compliments,  m 
moving  thanks  in  an  easy  and  gi'avcl^il  man- 
ner, oLir  EngUiih  cousins  hare  the  advantage 
of  us.  It  is  lilt!  almost  universal  custom  Ibr 
the  chairman  of  thesc<.'lion  to  thank  the  n>a(ler 
of  a  |)aper.  and  often  in  elaborate  terms.  Tlili 
consumes  a  good  deal  of  time,  and  it  is  a  (jues- 
tion  whether  such  wholesale  coni[ilim«nt  is 
desirable.  It  was  observed,  boirerGr,  ibat 
the  distinguished  and  genial  pn^iding  oRker 
of  one  of  the  sections  made  use  of  two  quite 
dilfei-ent  formulae  for  expressing  liis  appreci- 
ation of  the  merits  of  the  paper:  in  one  case 
hoping  ■'  that  the  section  would  >oin  him  in 

thanking  Professor  for  hla  Interesting 

and  itupoi'tant  communicntion  upon  this  sab- 
ject ;"  am)  in  another,  "that  the  section  would 

join  him  in  thanking  Professor  for  bis 

eommunicalion  upon  this  interesting  and  im- 
portant subject."  The  im|>ortancc  of  tlw 
proiier  arrangement  of  words  was  ocrcr  sbown, 
to  better  advantage. 

Th»r  iindi'inon^trative  character  of  the  Aoterl-' 
eau  as  compared  with  the  KngU»ihman  was 
exhibited  in  the  public  meetings  of  Iho  two 
Bssocialious.  The  American  as^ocialion  lias 
seldom  hud  so  felicitous  an  address  from  a 
retiring  pi-csidcnt  as  that  of  Professor  Young, 
nnd  the  probability  that  it  was  not  geacndly 
heard  throughout  the  vast  acB<lemy  of  music 
was  the  only  excuse  for  Iho  fact  that  its  many 
good  {>oint«  foiled  of  that  rccognitjon  which 
they  so  richly  deserved.  This  failure  «u 
commented  upon  by  nn  Kiiulishman  in  a 
remark  to  the  writer,  that  sudi  an  addreat 
would  have  been  much  more  frequently  a; 
plaudcd  in  Knglund.  "We  constanlly  inter- 
rupt a  spi-akcr  to  applaud  him,"  he  Mid,  "If, 
for  no  other  reason  than  to  alTord  bim 
breathing-spell." 
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Tflff  cAKsos-cirr  icusoutes. 

Tbe  foseil  footprints  npon  the  lavcra  of 
Aandston«  in  tbe  qunrry  at  CniBon  CUy.  in  the 
■tate  of  N'tfvaiia,  bave  excited  uiucb  iotcrest 
nnd  discussion,  not  onl.v  by  reason  of  (lie  num- 
ber itod  grouping  of  niiinials  rejircgentc-d.  but 
cspocinlly  bcrAiiso  »onic  of  tlic  trucks  Imvc  n 
roi^ti  recemblADCC  to  such  foolprinls  ns  a  nan 
of  grent  eisc  ntigbt  make  in  nnlking  upon  soft 
mud.  Eliitiorntfi  reports  and  nii-motrs  hitre 
already  appeared,'  regarding  these  tracl<8 ;  and 

I  in  California  and  Nevada  tbere  bas  been,  and 
continues  to  be,  a  great  diifereoce  of  opinion  as 
to  tlie  origin  of  tbe  tracks  wtiich  reeemble  ibe 
imprints  of  liuinan  feet.  Tlieae  tracks  occur 
in  n  ligbt.  gray-colored,  coarac  Band^toiie  for- 
iDKtion,  uf  the  mninuiulian  age  of  t)ie  teitiury, 
lying  in  nearly  horixonlnl  lii-ila.  irith  tiiin  purl- 
jngH  or  layers  of  cloy  nl  inlervulit.  Tiio  nCc- 
tion  at  one  point  directly  above  one  of  ttie 

» series  of  tracks  ia  as  follows :  — 
Sandy  daj IS  Inchiia. 
SuidMoue A    teei. 
a»7 i  Inch. 
H   S«lid*l«ae 10    feel. 
■  Fine  clay 9  feet  3   inchea. 
■  Coarw  sandiiotie 10 
■,8aiidyc1ar,  wftb  ira«IcB  ...      8 
F&uut>(oti« lSt»M       " 
C(»x  layer,  with  Iracha      ■       I  lo   8        '■ 
Sktidiiuue  bduw  Uieiiuarry  0uor,3S  feet. 
Tbe  tnirks  represent  at  Icoat  ten  dilTcrenl 
animaU,    as    follows:    Kleplins,  or  thu    mam- 
mo  III :    elk.   or   American    reindeer;    Bos,  or 
buffalo;   horae;  wolf;  tiger;  i>eccarv ;   Mylo- 
dofi,  or  a  giant  alolb  ;    tbe  so-called  *  Homo 
Ncvadcnftls :  *  birds. 

Bunes  and  teetli  of  the  elephant  and  of  the 
bavG  ulao  been  found  In  tlie  sandstone 
Js  above  the  IchnoHles.     There  are   also 
casts  of  shells  of  Anodunin.  und  an  abundance 

tof  costs  of  rccds  and  mjustic  plantA,  directly 
overlying  the  layers  of  sill  or  nind  on  vrlilcti 
tbe  Irueks  are  found, 
'riic  sequence  of  events  is  plainly  recortlcd 
In  these  beds.    The  floor  of  the  qunrry  marks 

■  Fvolpnnt*  roiind  m  ili>  Cifiuo  imm  priMii,  Vj  II.  W. 
BikMtitKu.  U.l>.    /Vdc.  IM.  uin./.  •£.,  Auii-  ;.  Its], 

On  cvfUln  rDiutr)iBl>]ii  tnuka  r^unO  in  \be  roclu  of  OtnoD 
amm.    b^  Jorarn  LxCoon.    Pret.  iMI-  arait.  k.,  Aag.  tT, 

PnMitoTlo  foolpilnu  In  (ho  aknilatcmu  qu^rrx  of  Iha  TCufvdt 
Mawpnxin.  [inartplinn  bj  Vutiaxt  I>iMmfn  i^lisaK*,  C.R., 
fivpi  l_  1441.  to  i?e<'fa|>ftnjr  Ulfetfniiini  or  Tugi  print*. 

IliniiKMt.  JVm.  OiJ.  aniil.  ir..  Auuuil,  ISO.  (AbiUMI 
Ut  AV«.  Knr*  rw>l»if  pvtt-'l 

O.  C.  Uikia,  Amrr.  ftia*.  t..  So.  lU  [S]  it*1.,  Aofiul, 

ma. 

Tha  Otnon  fnoipitnla.  Rnort  of  rnbtMr  Ucnnai  Dt- 
nnRiMi.pndll'nioribfCalllbmlaaoiJvinjaf  Hitnnw,  Aufiul. 
UIS. 

IchiwIIWa  of  Ibg  CUrHD  qnuTjr-  ^-  ^-  Bluw.  IVniu. 
<hm.  Motf.  orM  oad  •cttntr;  Ifatitatirf,  IML 


tlie  cloMc  of  a  period  or  strong  currcnU  of 
water,  depositing  sand.  A  period  ofqiiicsi-enoo 
ensiled,  nitb  the  dejmsilion  of  a  tine  day  or 
silt.  This  was  drained  of  irater,  and  bwanw 
firm  enough  for  animals  to  walk  upon  it  and 
leave  their  tracks.  This  layer  is  separated 
Trom  a  second  clayey  layer  by  about  eighteen 
Indies  of  iuin<l,  marking  an  overflow  and  a 
accood  period  o(  <|uicsocnec  and  drying-up. 
The  tracks  are  mont  nnmerons  and  distinct 
upon  this  second  layer.  Imnic*liati,-ly  over  it 
we  And  several  inches  in  thiekne<^  of  fine 
clayey  sediment,  penetrated  by  aqnalic  plants, 
with  (he  ivmaina  of  IVesh-water  shvlU,  itxlieat- 
ing  the  existence  of  a  slmliow  lake  or  lagooo 
for  a  considerable  ijerio<l.  The  overl>  ing  i-oarso 
snndxtonea  aliow  the  influx  of  strong  currentSt 
bearing  the  Mnd  antl  the  bones  of  animals 
from  some  point  beyond,  and  lilgher  than  th« 
tracks. 

1 1  is  probable  thai  these  deposits  wrp^  formed 
near  the  month  of  a  comparatively  large  stream, 
subject  to  fiooda.  and  flowing  into  a  shallow 
lake.  Such  condiltons  are  not  unlike  those 
we  now  And  all  along  tbe  eastern  base  of  the 
Sierra  Nevada,  whei«  mountain  torrents  pour 
out  into  «li;vutcd  valU\vs  wilhont  outlet,  and 
form  l>n>ail  lakes,  which  vary  greatly  in  their 
extent  at  dilfereut  scofKin^of  tlio  year.  Dur< 
ing  the  season  of  the  melting  of  tbe  snowa, 
the  lakes  cover  a  much  greater  area  tbnn  in 
the  dry  seoKon.  wht-'n  the  rivers  ccaw  to  flow, 
and  the  lake- water  disapiiears  by  evaporation. 
Large  areas  of  thir  tihonM  of  sucb  lakes  (hea 
become  exposed,  and  arc  gradually  dried.  If, 
as  in  the  ease  of  the  depowita'  «ndcr  oetii  side  ra- 
tion, the  upper  clayey  sediments  art*  undiTlaid 
by  coarse  sandstone,  the  clay  layer  it  rapidly 
dried  by  under-draining,  and  nlfonls  a  Arm 
footing  for  animals  in  search  of  wnt4T.  'ItiU 
need  of  water  may  aceonut  for  tlie  number  of 
aninints  which  crowded  together  at  lliis  place. 
U  i«  possible.  aUo,  that  a  warm  spiing  existed 
there,  oa  ai  the  present  time.  drawin>j  auiinals 
toward  it  from  thi;  surrounding  deaens. 

Tbe  sundstoiii^  surraLv  is  distinclly  marked 
by  raindrop  |>its  ant)  by  ripplt;  or  wave  marks. 

Tracks  of  the  mammoth  or  elephant. 

The*e  appear  as  a  series  of  circular  deiwes- 
sious  ftVBi  three  to  six  inclic*  in  ilepth,  and 
a\-eraging  twenty  inches  in  dianu-irr.  Tlic 
most  important  series  ia  forty  fwl  long,  and 
has  ten  distinct  footprints.  Must  of  these 
have  a  raised  margin  or  border  of  clay  in 
ridges,  doe  to  the  great  pressure  and  sgneezing 
of  ttie  clay. 
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Tho  atiide  of  the  elei>ltant  which  tnado  the 
trucks  tiori?  represented  wan  about  Ave  Teet 
eight  inches,  and  the  atrnddtc  tlinie  feet  ISve 
incties,  measuring  Troni  ouuidc  to  otiUklo. 

Ttaolu  of  nuui  (»>  enlM),  oi  mjrladan  (?) 

TIm  loDg  sod  curves!  trncks.  which  have 
excited  iho  grentest  degree  of  interest  from 
tticir  «up|rasc<t  human  origin,  extend  in  several 


m 


Mona,  altboagb  sonw  of  the  tracks  show  a 
more  abrupt  depression  at  the  supposed  heel 
than  at  tlie  otlier  cod. 

In  order  lo  explain  the  great  size  of  Uw 
trades  on  tliR  tht^ory  of  their  human  origin, 
and,  furtlirr,  Ui  explain  a i>cculi«rit]r  in  the  tbriii 
of  »ouic  of  them,  it  has  been  asserted  Uiat 
EAiidjils  were  worn.  This  peculiarity  coiislsU 
in  a  flat,  tabular  surface  or  Itordrr,  exteiidinji 
like  a  terrace,  from  an  inch  to  two  or  thtvc 


« 


ft 


' 
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different  directions,  hut  generally  in  straight 
direct  Ijncs.  The  lungcst  scricis  has  forty- 
four  tracks,  and  Is  a  hundred  and  twelve  (bot 
long. 

Another  aet  of  traeks  la  the  most  distinct 
of  all,  mid  Is  upon  the  upper  layer  of  silt  or 
cloy,  two  feet  above  the  general  level  of  the 
quarry  lloor.  A  rubbing  »\mn  piiju^r  twenty- 
seven  feel  long,  covers  tni-lve  track.*  of  this 
eeries.  and  shows  llir<  general  form  anil  Uie 
exact  sequeuce  and  position  of  these  tracks. 
The  Imprint  on  the  paper  being  formed  by 
rubbing  with  a  graphite  pad,  it  gives  a  more 
accurate  Idea  of  the  shape  of  the  truck*  than 
any  drawing  made  with  hard,  sharp  onilines; 
for  nunc  uf  ihu  oiillines  ure  sharply  niarkcd, 
but  tiir  dcprciinion  grailiiatly  i^hiidcK  olT  into 
the  generally  plane  Mirfacn.  For  thix  reason 
it  is  not  Msy  to  state  dellnitcly  the  exact  size 


inches  wide  along  the  inner  margin  of  tbs 
track.  'I'hi.i  is  tJiouglil  by  some  to  be  the 
Impn-SN  of  tlie  sandal.  Tlie  tracks  having  thu 
]>oeuliarity  arc  shown  of  fhll  size  in  Sga.  1 
i,  attached  to  the  memoir  of  Dr.  Harkn««f, 
While  Im)  is  fully  conftdeul  that  these  are 
impi'inla  of  sandals,  ho  points  out  a  very  ai 
niflcant  fact,  —  "  thni  the  Impression  Is  n[ 
the  same  plane  in  each  of  the  diagrams,  and 
that  there  i^  uo  indication  of  toe  or  pad  or  arch 
in  any  of  them  "  (p.  7). 

A  critical  examination  of  these  tracks  haT- 
iiig  the  piirtial  lionicr  of  a  lint  surface,  eliowed 
thiit  this  Hat  margin  mnrk«  a  jiarting  or  divid- 
ing pliinc  in  the  scdiraent:>  -ilong  which  the 
clay-tike  layers  separated;  such  ]>orl!ons,  ap- 
parently, as  were  not  crushed  and  broken 
through,  being  lifted  off  as  tlio  foot  of  tin 
animal  was  raised  and  carried  forward. 


u 


'■■■■'  1 
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of  these  tracks.  They  may  tii;  said  to  he 
generally  from  nineteen  to  iwrnly-one  inches 
iu  lengih,  and  fVom  six  to  nine  inches  in 
brea<ith.  The  form  is  curved,  not  greatly  un- 
like the  inner  curve  of  the  human  tbot.  Tbo 
amount  of  depression  is  incgular  and  trough- 
like, deepest  at  the  centre,  as  if  the  greatest 
pressure  was  exerted  there ;  in  this  respect  dif- 
fering (k-ddedty  from  the  impress  of  a  hniiian 
foot,  being  without  the  lied  and  toe  dcprvs- 


I'he  fact  that  it  occurs  irrcgulariy,  sometimM 
on  one  side  of  tlic  track  for  a  short  dintanvA, 
and  sometimes  on  the  other,  and  invgiilarly  at 
the  end,  and  is  Eomctimcs  entirely  absent,  goes 
to  show  that  it  waa  not  produced  by  a  flat, 
rigid  surface.  Besides,  we  cannot  conoeive 
of  a  flat  sandal,  such  as  woukl  bo  re'|uired  to 
make  t^Jtal  huprint,  permitting  tiie  central  jtart 
of  the  track  to  bo  so  greatly  depressed.  And 
in  walking  with  aaodoU,  the  too  iu  leaving  tlw 
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tnck,  especially  in  n  aoft,  muildj-  eiirlUce.  tends 
lodtpress,  nrid  throw  bsck  the  muci  towards 
U)0  cenlr«  of  the  track,  whercaa  tlic  coDdllions 
in  these  tracka  are  reversed.  A  toiigltuiliniil 
Tcnicsl  section  or  one  or  Iticse  Iriicks  wotild  be 
oenrly  as  in  the  dioffram,  tlifi  grestost  deprcv 
ftiOD  being  in  llie  middle. 


ria.  ].— C«o«*'*icTiaii  or  iMrniMMK. 

Tbc  brmdtti  of  the  truck-way,  orstrnddle,  is 
llic  next  gri-at  obji-eiion  to  tlic  llicorv  of  human 
origin.  'Hk-  wlioir  luva^llli  is  from  twenty- 
eight  to  thirty  inches,  whereas  man  requires, 
in  walking,  not  over  ten  or  twelve  inches.  If 
we  take  tli«  onliiiary  stiide  of  a  uiuu  six  feet 
high  at  twenly  to  twenty-four  iueLt::<.  the  ratio 
of  Uie  breadth  of  siuee  reqiiirx-il  in  walking 
to  lhi.4  ht«p  is  OS  iL-u  or  tvidve  to  twenty 
or  twenty-four,  or  1:2;  while  in  the  travks 
before  u»  the  ratio  i»  sm  Iwcnly-eighl  to  Iwenly- 
•even,  tlie  i«ti.-p,  in  fact,  being  less  than  the 
Btraddlo.  This  alone  is  fatal  to  the  bipedal 
theory,  and  in  favor  of  the  (]uailni]>edal ;  tbr 
upon  the  quadrupedal  theory  the  lL-n}*tli  of  Htep 
is  llfly-six  lo  6ixly-two  iuclies,  and.  ihc*  wliilli 
beinj-  twenly-ei^lil  lo  Ihii-ty,  Uie  riilio  of  iho 
width  to  llie  Irugll]  i«  Di-arly  a:c  imv  to  two. 

There  atv  olwi  eviili'iici-s  of  a  dii]>liciilion  of 
tracks  made  by  the  bind-fcet  overetcpping  the 
inipHnIs  of  (tie  forv-feot.  This  bus  been  par- 
ti<.iilaily  iwinlcd  out  by  Professor  Daridson  in 
his  report. 

The  tracks  of  this  aeries  all  have  the  appear- 
anoe  of  tieiug  made  l>y  ati  animal  with  short 
legs,  for  it  i.t  evident  that  Iliure  was  a  slid- 
iiig  in  and  out  of  the  foot,  itartic-ularly  in  thu 
Irough-shnpt'd  imiircsMion*  of  the  lower  horizon 
of  clay. 

When  first  opened.  thc»ic  nn-  always  filled  up 
with  B  eoiniire%8ed  m.oss  of  i-Iny  and  sand  ;  and 
sometimes  traces  of  a  coarse,  sedgy  grass  or 
vegetation  aie  found,  as  if  it  had  been  pressed 
down  iimter  the  fool  into  the  clay. 

The  oiMuion  of  l*rufesBor  Man>h,  that  these 
tracks  were  formed  l>y  one  of  the  edentule^,  Is 
beat  in  acconl  w!Ui  the  plienomcna.  and  up|M>ars 
the  morv  reawnabh?  when  we  gire  due  wduht 
to  the  fiiRi  tliat  some  of  these  Bnimid»  ar«  be- 
lieved to  have  walkeil  partly  itpuii  the  side  of 
the  foot  and  leg,  thus  carrying  tlicir  great  chiws 
in  such  n  way  that  they  left  do  imprint. 

Blk(?) 
or  the  supposed  elk-tracks  there  aTr>  thirteen 
in  sequence,  each  track  from  four  to  Qve  inches 


long  by  three  and  onc-hnlf  wide,  average  step 
eighty  indies,  and  breadth  of  track  thirteen 
inclicfl. 

Dear. 

The  series  referred  to  the  deer  is  twelve  ftct 
one  inch  in  length,  and  indudes  ten  tracks  of 
an  animal  with  a  sharp-pointed  hoof,  trinngiitar 
in  form,  measuring  two  inches  by  two  and  oac- 
hatf  Incbea. 

Birds. 

llie  liird-tiacks  are  nnmerons,  atid  arc  gen- 
erally about  six  inches  in  length  and  breadth, 
stiowing  four  toes,  as  in  the  figure. 

It  is  well  to  note  Uiat  the  intense  intercat 
atlauliing  to  the  question  of  the  human  origin 
of  some  of  the  tracks  has  greatly  ovcrvUad- 
oneil  the  importance,  geotogioilly.  of  the  whole 
iit^ries  and  the  lessons  to  be  learned  from  Ihcm. 
There  has  not  lieen  such  an  important  dis- 
covery of  fossil  tmdu  Hincc  the  unearthing  of 
the  fossil  foolprinls  in  the  sandstones  of  the 
t'onnceticut  valley.  These  last  were  dlscoT- 
ered  in  1800,  and  served  to  stimulate  and  to 
foreshadow  onr  knowledge  of  the  form*  of  \itb 
between  birds  and  lizards.  The  veneraWe  Dr. 
Ilitdicock.  the  author  of  '  Ichnologj-  of  New' 
Koglaiul,'  in  contemplating  theevidencesof  the 


na. «. '-  Biaa-TMjiaR. 


so-ealled  hlrd-troeks  of  the  Conoccticnt  volley, 
was  leil  to  exclaim,  "Indeed,  some  of  tho 
trw^kii  ofttiesc  narrow-toed  bi]>eda  have  such  a 
reaetnblnni.v  to  the  feel  of  some  lizard,  that  I 
AOtidpate  the  <lii>oov«ri-  of  rK>nt  teetli." 

He  dtes  Owen  as  saying,  tiefont  fossil  ibofr- 
priuta  were  known,  that  *'  a  single  foo^DlaTk  of 
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a  cloven  hoof  indimtcs  to  the  obaerv'or  Ui« 
rormii  of  the  t«flli.  of  nil  the  bi^  bones,  thighs, 
■boaldcra,  dik)  of  the  trunk  of  tho  body.  o(  the 
animal  vrliicti  letl  the  mark."' 

W.  P.  Blake. 

HmR<»li.X(w  nana. 
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VIRULENCE  OF  CUl.TIVATKD 
ASrilHAX    VIRUS. 


Etperimetital  itudia  on  lk»  a/fifiriol  aatnuaiian  oflht 
inftdiouB  propertut  of  the  baeilliu  itf  Anlhr^u  ty 
mtant  of  cultivation.  By  Dr.  R.  Kocii,  Dr. 
GAircKT,  And  l>r.  LoKFrLKK. 

UilAeSungfn  aut  dt-m  Kaiitrliehen  iie/ninilheili-a"ile. 
ZarUer  bawl.  Bprtiii,  1S84.  (li^xttiK-t  from  tlie 
piiblScutioii  of  tlio  imperial  board  of  health  of 
UNRiiiciy.) 

P.^neuii's  annoUDC«moiit  tliat  the  parasites 
of  malignnnt  .\iilbi'a9:  v,vn-  i'nj>nl)h;  of  rliiinging 
their  cbnincteristien  whi-n  eulUvottri)  iimlv-r  t-er- 
tain  condiliooa.  kikI  Hint  when  lliiis  modified 
they  coiiM  be  usts)  for  prolccLivo  inoc-iilnlion. 
aroused  the  gi-eiiU'sl  interest  ntnong  investiga- 
tors. Such  a  statement  could  not  be  nccepled 
wittioat  confirmation  at  the  hands  of  otlier 
obsL-rvers;  ntul  none  were  better  fitted  for 
this  tnsk  than  the  lioyal  lienlth  eommission  of 
Gcrm«ny,  at  the  head  of  which  stmids  Dr. 
Kobert  Koch. 

The  experiment*,  which  were  insliUiled  un- 
der his  direction,  have  bcon  carried  on  for  two 
yettrs,  and  have  shown-,  that,  although  the  bn- 
oilli  could  be  rendered  harmless.  Iheii'  proteo- 
tivc  |K>wcr  was  not  so  great  na  was  espeeted. 

The  (iriginu!  communication  of  tlie  French 
tavant  nim  not  exact  in  the  delailti  by  whieli 
tlie  ex|>frimenlB  were  to  be  carried  out.  and 
Kodi  hiid  to  employ  much  time  in  pn-limitinry 
studies.  This  cannot,  however,  bi-  conni<lercd 
as  lost,  since  many  vnluahic  fnuts  have  been 
obtained  by  iU 

According  to  Pastcnr,  if  llic  cultivations  were 
kept  at  a  tem[HTnl,ure  constantly  maintained 
between  12°  and  4.3°  C,  the  virulence  gradu- 
ally decrt-asi'd  imtil  the  ninth  day,  when  it  nas 
entirely  lost.  Dy  removing  a  spoeimen  on  any 
day,  and  allowing  it  to  germinate  at  a  tempera- 
ture of  37*  C,  its  activity  at  that  stage  touIU  be 
perpetuated,  and  thus  any  degree  of  viruhmcc 
tlwt  was  roqidred  could  be  jireserved.  Two 
SDch  cultures  of  different  strenglh  were  used 
for  protective  inoculation,  the  weaker  of  which 
was  called  the  premier,  and  the  stronger  the 
deux  it  me  vaccin. 

Koch  commcncc<)  his  investigations  io  tltc 
following  way.     A  mouse  was  injected  with 
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blood  oontaintng  spore*  of  ttie  b«eiUu>.  whlcfa 
liHil  been  kept  lire  years,  and  was  known  to 
be  of  great  virulence. 

The  animal  was  killed  at  the  end  of  twenty- 
four  hours,  and  a  minute  ijuantity  of  the  spleen 
was  taken  on  the  point  of  a  plallimm  needle 
which  bad  been  sterilized  by  beat,  and  sown  in 
a  glass  bulb  containing  twenty  cubic  ecnti- 
meti«»  of  chicken -bouillon  ncutraliiwd  with 
sodSo  carbonate.  The  bulb  waa  then  acAled, 
and  placed  at  once  in  u  constant-tcmperalnra 
appnratua,  which  was  kept  between  42*  and 
43*  C. 

S.implcs  were  taki-n  daily,  and  tested  \i\xm 
animals ;  but,  contrnr>-  to  the  prumised  result, 
the  growth  was  foimd  to  be  as  deadly  for  small 
animals  on  the  ninth  as  on  the  first  day.  fur- 
ther cultivation  proved,  however,  tiiat.  in  a 
period  varjing  from  eighteen  to  twenty-nine 
days,  the  infectious  property  was  enliri-ly  lost, 
although  tlie  external  appi-anin<^-  of  the  bacil- 
lus was  unaltered.  Tlititt  far.  PaHteur*B  aMCi^ 
tion  was  mibstantiatcd ,  except  in  reganl  to  the 
length  of  time.  A  jMrtion  of  this  was  takeiit 
and  allowed  to  grow  at  an  onlinary  K'iniwra- 
tiire  for  two  years ;  and  during  tlii«  time  thore 
has  been  no  evidenoo  of  a  rclnm  of  virnlcnco, 
nor  has  the  form  changed.  These  bacilli  are 
as  immovable  as  the  active  ones;  their  ends 
appear  ah  ar|)ly  truncated;  they  form  long  flla- 
meoM,  in  which  arc  develupod  oval  glancing 
apoiv*.  Vaccination  with  this  cnlin-ly  inao- 
live  form  diil  not  give  immunity  against  inocu- 
lation with  the  vinitent  ont-. 

Those  of  .1  slight  <U'grcc  of  forco  were  next 
tried.  At  the  end  of  twenty-four  daj^a  a  cul- 
ture was  obtained  which  would  kill  mice,  but 
not  guinea-pigs  or  other  small  animals,  but 
still  did  not  render  them  safe.  This  particular 
form  Koch  s|>eaks  of  ns  '  mouse  autbra.Y.' 

it  was  thought  that  perha{)sthis  represented 
the  second  and  the  inactive  form.  Ibi:  linst  vho* 
ciuation  of  Pasteur.  Acwmlingiy,  a  sheep 
was  tried,  but  it  succumbnl  to  the  mnlignnnt 
form  as  quii^Ely  as  ever.  It  was  next  pmposcd 
to  use  three  or  more  preventive  inoculations; 
and,  accordingly,  cultures  from  the  fineenlh  day 
were  lalien  as  the  first,  firora  the  eleventh  as  the 
second,  from  the  ninth  as  the  third,  and  (htm 
the  (lllh  as  the  fourtli.  and  these  were  followed 
by  the  virulent  form.  In  ttii*  manner  seven 
slice]),  seven  rabbits,  and  eleven  guin<-a-])igs 
were  tried.  At  tlic  end.  all  the  r.ihbils  and 
guincA-pigM,  and  five  of  the  shi-ep,  had  died. 

,ln  order  to  determine  whether  there  might 
not  be  some  other  difference,  specimens  of  the 
vaocinating-raatcrin],  a*  furnished  by  Pasteur 
(lirough  kla  agent,  were  purchased,  and  proved 
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ia  r^MiI  to  their  power.  The  first  corr«- 
»poa(i«d  to  tlW- mouse nnUirax  '  (ilini  it.  actU- 
tnre  from  lli«  eiglilcvnlli  to  the  twciit.v-foartli 
(Uj).  while  the  second  vAccinattoii  corre*- 
tpondfil  to  the  ninth  day.  Six  8)icc|>  wore  in- 
OCuUttnl  wilh  these  :  nnd  out  of  tbew.  one  <lio(l 
after  inociilntion  with  tbc  miih-zniiiit  Ibrm.  As 
a  result,  it  ean  be  sUt«(I.  that,  anor  the  moet 
caneflil  protective  vnceinatjoii,  an  unconditional 
imnuiDitv  against  infectlTe  looculution  is  not 
readied  in  ^1  cases.  Koch  thinks  that  Pas> 
teur's  [tcrri-ct  sucecss  must  be  due  U>  the  fuel 
that  tbi;  malignant  iinthnis  used  by  him  vu» 
not  so  Tinilriit  us  he  hiniscir  I'lnj'lovitd. 

Tlie  CHii«i*  of  tbr  diniinntion  of  virulence  U 
regarded  bv  I'sigtriii  :<«  due  to  the  notion  of 
oxygen  :  by  Kocb,  on  tlie  other  li.ind.  as  due 
to  tbe  effects  of  ti^mjK'rature  alone,  even  so 
small  an  amoiiot  as  a.  fevr  tenths  of  a  degree 
C.  eaiuiug  a  maikcd  variatiou  in  the  length  of 
time  leijnired  to  render  the  hiicilliis  jwrfectly 
liarmtesd.  Clianveau's  exjiei'iuK-nl.-'  also  [Mint 
in  the  samo  direction  :  fm'  wbile  it  took  frun) 
tlirrc  to  fonr  wcekif.  nl  »  it-miH-rsmre  ol'-li.'!' 
C-.  to  read)  the  desired  result,  it  conid  he  nt- 
tAin«<l  ill  a  fovr  dnys  at  4-'t°  C.  Bn<l  in  a  few 
liours  at  47*  C  while  a  few  minutes  surllced 
if  a  temperature  of  from  .Ml"  to  Hi'  was  used. 
Tlic  lower.  Iiowever.  the  lemperaldref  tbe  more 
•urely  is  ilie  atlennaliun  )>re!tervud  in  later  eul- 
livalions.  VVtu-n  develu|ie<l  in  the  bodies  of 
nnininls  for  severiil  suca'^sivi'  generations. 
Kotii  found  lliat  Ihriv  wiis  nn  M-ciKioiial  U-ud- 
eiiey,  ua  the  one  hand,  for  ii  wealter  fonn  to 
hooonh-  more  powerful :  and.  on  t)ie  other,  for 
a  stronger  to  lieeoine  weaker.  Hnt,  as  a  rule, 
the  degive  was  pi'eserved  unaltered,  as  in  sr- 
tlUdal  cultures. 

Tbe  Boientillc  fact  that  sliecp  could  be  reii- 
deretl  safe  against  inoetdated  anthrax  was  cou- 
firmcd  by  tbe«t'  e\|»erinteiils.  Tbe  question 
then  arises.  How  do  the  vnennoteil  animals 
COtKlucl  IhemM-lcei*  aga!n»t  natural  infection? 
Am  is  well  known,  different  kinds  of  animals 
differ  in  ihi^  re»|ieet.  C'sttle.  for  example,  are 
verj-  roflftotory  to  artilicial  inneulntion.  while 
Uwy  are  very  often  ntUeked  from  a  natural 
SOiiree.  I'usteur  n^gards  the  natural  source  of 
infection  as  miicb  lews  liable  to  pradnce  the 
disease  than  the  srtitidal.  His  mcltiod  of 
pladiig  a  nuTuber  of  vaecin;ited  animals  in  a 
meadow,  in  which  notorious  ca^es  hnd  oc- 
curred, is  capable  of  such  great  errora  that 
il  eaniiot  l>e  ivlieil  u|)on  for  scientiHc  accu- 
racy. 

What  ix  tbe  most  eomnion  way  in  which 
natur.nl  infection  oevurit?  One  metboil  analo- 
gous to  itvoeiilation  U  frou  tbe  bites  and  utings 


of  InMCta,  who  leave,  at  tlie  aama  time,  •ports 
of  tiie  baeillus.  wbidi  may  be  attached  to  their 
bmlies.  Another  is  by  the  inoculuUon  of 
scratdies  in  the  mouth,  caused  by  sharp  parti- 
cles of  fod<Ier. 

Koch  hclici-es.  liowever.  that  the  iotcstino 
it&elfis  the  common  place  of  entrance  for  the 
parasite,  hat  onl>'  wbeu  in  the  oonditlon  of 
n  J  lores. 

To  allow  this,  a  |x»tIou  of  the  spteen  of  an 
animal  wito  hud  died  from  anthrax  was  put 
Inside  a  small  hall  of  ]M>lnU>.  and  placed  on  the 
back  part  of  the  tongue  of  a  sheep.  In  this 
way  any  daitger  of  wounding  the  mucous 
mcmhrane  of  the  moulb  was  avoided.  (Sinoo 
6|Kire8  are  never  formed  within  the  l»ody.  hy 
taking  a  portion  of  the  oi^gans.  as  aliove.  it  was 
known  ttiat  it  was  the  bttedlli  alone  that  were 
introduced.)  Kvery  experiment  failed,  even 
aller  enormous  doses,  and  thus  pruvi^l  thai  the 
haeilll  arv  destroyed  iu  the  stomaeli.  ami  are 
Iheivfore  not  in  n  condition  to  pnxbKv  inti.-*. 
tinai  anthrax.  When,  however,  tbc  hncilli 
were  allowed  to  produce  spore«.  and  tJirse  were 
given,  even'  animal  died.  The  examination  af- 
ter  death  siiowect  that  the  sjHtres  hod  <1eveloped 
in  tlie  int«stinal  tract,  and  the  bacilli  bad  id- 
vadetl  tlie  body  from  these.  It  is  ibei-eforc  in 
the  highest  degree  pi-obabte  that  the  iotroiliic- 
tiou  of  siKircs  with  the  food  ia  tlio  iiioit  eommoo 
source  of  natnnd  Infeetion.  The  amount  would 
never  he  so  great  at  one  time  as  was  Iietc  use<t ; 
but.  if  smaller  doses  were  rciH-atcdly  given,  the 
pioiure  of  an  ordinary  epidemic  could  lio  nearly 
r<,'prodnecd. 

Cattle  could  nol  he  obtained  for  experiment : 
bntnn  examination  mode  on  a  cxiw  who  had 
died  from  natui'nl  infection  showerl  similar  le- 
sions in  the  inh'slines  to  those  found  in  the 
Bhec|i. 

Animals  with  a  single  stomach  could  not  be 
infectefl  in  this  nay. 

Finallv  the  elTeets  of  |>rot«cUre  inocntalEon 
were  tried.  Ten  sheep  were  taken :  live  of 
thrtc  were  vacrinated  with  material  obtainod 
from  I'asleur.  of  two  diirerent  sli-eiigihs;  and 
live,  aooonling  to  Koch,  with  c-tdlurL-s  of  il» 
fifleentb.  eleventh,  niiiUi.  and  llflh  day.  'Hivy 
Were  then  fed  with  s|>ores.  As  a  result,  two 
of  tbe  first  series  died,  hut  none  of  the  sec- 
ond. 

From  these  few  vet  unimpeachable  experi- 
ments. Koch  concludes,  tlial.  for  a  certain  num- 
ber of  animals,  absolute  Immunity  can  be 
obtainc<l :  but  be  iloubts  wluilier  n  simple 
vaccination,  with  only  two  •Iilferent  degrees  of 
{iilenuntiun  of  the  virus,  is  siilllcient  to  give 
jwrfect  protection. 
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BISSLEti'S  MODF.RS  lllGlt  EXPLOSIVES. 

Tht  modern  high  eiploiiitti,  nitroy/jrcerint  and  di/tta- 
mile:  Ihtir  mnnnfaciurt,  Ihcir  vrt.nid  tlirir  tifipU- 
caliiin    M    niinin-i   an'l    mililnn/  'nffinerring.       By 

Manukl   KissLxn.      Kcw  York,    WSc;/,  IHtJj. 
ll+SBSp.,illiistr.    89. 

In  tills  vrurk  itie  author  has  sought  to  ac- 
quaint Ilie  en^htoci',  tli«  conlractor.  nnil  the 
chi-mist  with  tliv  goiii|ios1tion  ami  dmra('t«r- 
istU»  of  the  high  (;\|)1osivi':i.  and  nith  their 
tKlu[>lalion  to  cirtjiiii  pur|H)Ki-a.  Hi?  ha.t  ln'cti 
Iwl  lo  ilo  ttii»  ffora  ■■  the  hii-k  i>r  aiilhciilii^ 
infbrmation  on  the  miTijucl,  and  thi-  ^rvitt  in- 

^crcnso  ID  the  use  of  these  L-xploflivce  ;"  jot  wc 
'od  the  book  (o  be  largely  a  compiiatioD  from 

^Buch  w«ll-kiiown  works  as  tho§c  of  Abbot, 
Drinker.  Mowbray,  and  Bcrlbelot,  together 
with  otbci-a  not  so  nell  kaowit.  and  ftom 
various  chomiml  l)ooks, 

Sufh  a  Lijmpilniioii,  If  properly  sck-cled, 
digc^KUtd.  anil  nrraii}{u'l.  woiijil  hv  lii^jhly  credit- 
obli;,  and.  in  the  pnrxi-nt  %luU-  of  the  urtt  VL'ry 
asefiil;  Iml  iinforti mutely,  while  tin?  riindaiiii'ti- 
tnl  plan  of  Ki»«lcr'H  book  in  most  e\celh-iit,  it 
i«  hndly  cnrrieil  out  in  delnil,  sino-  snhjeclii 
most  dosoly  connected  arc  treated  of  in  widely 
separated  places,  with  »  consequent  toss  of 
distinctness  and  conseeutiveness,  and  the  intro- 
ductiiin  i>f  an  annoying  |-e|ie1it!on  and  eomi>- 
times  of  conflicting  statements.  Denidei^.  from 
his  cnsloni  of  copying  many  of  his  aiillioritifitt 
verbatim  ft  iiteralim,  lie  has  introduced  exam- 
ples of  most  of  the  many  sysleiiis  of  iiorneD- 
claturv  known  to  chemistry.  Atkl  to  this  an 
obscitru  style,  and  the  uso  of  worde  and 
phrnnes  such  as  ■  chlor-metals,'  ■  protoxide  of 
azoic,'  *  resting  acids.'  *  parchemined  paper,' 
and  the  like,  and  we  have  a  eonfi-isiou  which 
is  most  puiuding  to  the  reader,  even  if  ho  be  a 
skilled  ebeniist:  while,  if  be  be  not.  the  use 
of  a  '  iritnraUon  of  soda  for  the  determina- 
tion of  nitric  acid.'  of  chloride  of  Ihne  for 
use  in  A  dryin^-tuhc,  of  ammonium  tm  a  tent 
for  Ibn  Dohiliility  of  silver  elilorido.  and  ihu 
Rictliod  described  for  the  fraii*mi(f(i"'«ii  of  a 
ica«  into  a  burette,  may  well  seem  uaiiilelligt- 
ble. 

Throughout  th«  work,  the  author  has  sought 
to  give  due  credit  to  the  varions  invcsligatora 
whom  be  qnotes  ;  yet  we  oliserse  that  in  some 
instances  be  errs,  aa  when  he  states  that  the 
experiments  on  ex|>lMsivc  gelatine,  which  he 
descrilwa.  were  made  in  France,  wbi-u.  in  fact, 
tlicv  were  made  in  Aiutria  by  Capi.  He**,  the 
I'lvnch  necount  of  them  being  sinjoly  n  tniiM- 
Utiou  of  Ilcsc't  pajicr  by  rnul  Barbc.  On 
Ui«  other  hand,  he  erroneously  credits  Hess 


witli  the  application  of  the  various  melboda 
desci'ibed  for  tho  ([uantitolivc  nualyala  of  nitro- 
glycerine mixtures. 

.Many  [MBitive  sl.itcmeulii  are  made  whlob 
may  be  questioned.  Thus  Kis%lcr  stale*  that 
llie  L'Xplosions  of  the  rulminalcs  "  ar«  v«ry 
sliorp  from  the  extieoie  rapidity  of  Uieir 
decomposition,  but.  from  the  small  anwunt 
of  ga*  given  oir,  the  foree  exercised  is  not 
very  great:  "  while  Kerilieloi  says.  ■•  Calcula- 
tion will  Khow  that  no  other  exploalve  known 
will  give  in  oontiid  an  in^tanlnneons  pressure  at 
all  comparalilo  to  Uiat  of  mercuric  fulminate,*' 
Again  :  Eisslcr  »:tscrt«  that  "  nitro- com  pounds 
Of  cellulose  wilh  more  than  -ll.H!*  %  of  NO, 
contain  nitric  acid  in  the  pores  wbidi  is  not 
l>ro|ierly  washed  ont."  niis  |K'rceiit.igc  cor* 
res|H>nda  to  tbo  pentanitrocellulos*-,  aiwl  the 
slat«niont  is  probably  baaed  on  Kcler's  ns- 
oenrcht-s  in  I87y:  but  Vidlle.  In  1883.  found 
that  Utoioiighly  nitrnled  eelluloae  yielded 
41.27  %,  i-orrcsponding  to  eleven  atoms  of 
NO,  in  the  molecule.  Other  examples  might 
bo  |>oinled  onl. 

The  above  criticisms  ajiply  principally  to  the 
tirst  third  of  Ilic  hook.  In  ]Miits  ii.  and  Hi., 
which  are  devoted  to  tlie  mode  of  u»c  nntl  ap- 
plications of  the  high  explosives,  ttw  author 
appears  move  at  home  with  his  subject,  which 
he  lue^'iiis  in  a  clearer  manner,  and  until 
greater  piceision  of  xlatcmunl :  and  he  has 
gathered  material  which  niuHt  be  of  Intemt 
.ind  use  to  the  engineer  nnil  eoutraclor.  The 
perusal  of  this  portion  will  also  interest  tlie 
general  reader ;  ne  few  realixc  to  how  great  au 
extent,  and  fur  what  a  variety  of  piiq)os(s,  ex* 
]>losive  substances  arc  used  at  tlie  presCDl 
day.  Here  he  will  learn  that  a<]v3ntagc  is 
taken  of  the  enormous  jiolential  energj-  of 
these  bodies  in  the  quarrying  of  atone;  the 
mining  of  ores.  eoal.  and  oil :  the  driving  of 
cuts  and  luimeU  for  ronilf ;  tlie  deepening 
of  our  channels,  anil  tlie  removal  of  Tr^-fF>  and 
racks  from  our  hnrhoni ;  tlie  ilriving  of  piles: 
tlie  clearing  of  liehU  for  ngricullni'e.  and  the 
ehaking-np  of  the  soil  Ut  javiwirc  it  for  vt^- 
tatton  ;  the  dcitinjction  of  icj'  barriers,  ami  tbc 
breaking-np  of  largo  masses  of  meial  to  Bt 
them  for  the  melting-fhrnaeo.  Tbc  climax 
seems  to  be  reached  in  the  statement,  lliat.  in 
some  of  the  hydraulic  gold-mines  of  C'jiUfomia, 
it  ia  an  almost  daily  occurrence  to  fire  litasts 
in  which  twenty,  thirty,  or  even  tlfly  Uiousand 
tMDUuds  ijf  explonivcn  arc  Uf-c\  in  a  single 
eh.nrge, — an  smouni  exccediitg  that  u.-mmI  in 
the  hlowiiig-up  of  Hell  Gate.  Coinjiarx-d  with 
this,  the  amount  uwd  for  purely  military  pur* 
[loses  sinks  into  ineignilicaucc. 
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THE  OHIO  AORWOLTUBAL  EXPERI- 
MENT STATION. 

Steond  itanual  report  «f  iht  0\io  offrkuliural  eg- 
ptrimtnltuitwn,  /or    1S83.      Printer]    by    ordor 
ol    Uie   Btate    litjiisUtarc-      Columbus,    JVytn 
»r»fl<rr,  itaieiiniileni,  1B84.    207  p.    8«. 
TiiK  Brat  imprcBsioii  made  by  thi§  report  is 
Uuil  or  unusiinl  industry  in  experimentation. 
A  large  amount  or  woik  has  been  done  upon 
irtieat  itnd  Iiicliuit  ooni.  aa  vriia  nuturul.  con- 
sidering  tilt-    lucutioii  uf   \hv   matioM.     Quite 
extetuire  ri-«diiiK-t^sp<.'rimvntit  linvc  btwn  cxc- 
CiUcmI  :  Aiid  a  MumbiT  or  minor  subjucii«  liavv 
ropoivnl  more  or  li-**  nttcntion.  «ucb  net  uliMr- 
vations  on    g.irTl«ii-vcgclalile«,  fniil9,   weeds, 
and  injurious  insects,  the  testing  of  over  five 
hundred  Famples  of  soeds  as  to  Llieir  germiiia- 
liv«  power.  espciiinenU  ou    ctitliiig   polatoee 
for  seed,  etc, 

Over  forty  ]>agos  nre  devoted  to  exi)«rlnients 
apOD  whenl,  and  nearly  us  many  to  tboHu  tipou 
Indlau  corn;  sucb  siilijectn  Iwing  cuuiiidured 
BB  tlie  ooDipiirntivi!  vftluc  of  varieties,  thick  iind 
tliln  »ccding.  wintiT  probation  imd  spring  cid- 
Urntion  of  wheat,  jilanting  nl  ditfcrcmt  depths 
Tot  corn,  racthotis  of  eiiltiin'.  appliration  of 
fvrlilixers,  etc.  Some  interesting  expcrimeDts 
io  crossing  difi^rent  varictiea  of  com  are  also 
in  progreas. 

The  feeding-ex  peri  men  ta  relate  mainly  to 
mllk-pfO'Iuetion.  though  a  few  pig- feeding  trials 
arc  adiled  ;  showing  Ihnt  the  smne  nmciunt  of 
food  prr)ibK-c8  more  rapid  growth  when  the 
aniinaU  »rv  pnjtrrled  from  extreme  cold,  —  n 
fact  whieli  has  alre-idy  been  proved  so  often, 
and  which  is  so  fully  in  accord  with  nil  that 
ive  know  of  the  eSeete  of  a  low  temperature 
on  atiiinnU.  that  it  would  seem  that  it  might 

rDtr  be  accepted  as  cstabliahcd. 
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The  ttx|)crimvnls  pr«MRt<>d  hi  thift  report  are 
M)  good,  and  rapn-wnl  so  tnucli  tabor,  Uiat 
one  csii  but  regret  that  ihcy  are  not  iMtttcr. 
For  example:  the  tic  Id -experiments  on  wlieat 
and  com  give  c\idence  of  care  in  planning  and 
io  eseCQtion.  lliey  take  up  iiii|)ortant  subjects, 
and  present  much  fooil  for  reUection  to  l^i-mers ; 
but  in  all  candor  it  must  be  said  that  tbey 
prove  nothing.  Passing  over  tbc  question 
irhieli  JH  now  Iwing  seriouiili'  aAke<l  by  eminent 
authorities,  whether  tSekl-iriaU  arc  cujiuble  of 
yicktiiig  tni«twortliy  results,  it  i«  ocnnin.  that, 
in  onicr  that  they  mny  do  so.  they  must  bo 
cxecutcfl  with  all  the  prccantiotis  whicli  tlic 
experience  of  thirty  years  has  suggested.  It 
is  not  too  much  to  sny  that  these  experiments 
aie  not  IhiiK  disttngtiished,  though  they  do, 
iudeed,  cocnpaie  favorably  with  many  others: 
and  when  we  find,  for  example,  the  two  un- 
niAUured  plou  of  one  scries  \ieldiug  respect- 
ively l*>.^  and  (0. 1  busheb  of  com  per  acre,  we 
must  eonchide  that  tJie  rcftidta  of  such  trials 
nr<'  to  \k  token  with  some  grains  of  allowanoe. 
The  fceding-lrialu,  loo,  while  in  many  reapeola 
tuiTrrulIy  condwctcil,  liavcjnstonougti  elcmvntM 
of  nneerlainiy — short  periods,  estimate*  of 
amount  of  hay  eaten,  estimates  of  composition 
of  food,  etc.  — to  give  rise  to  the  eofi«taot  feel- 
ing that  the  results  may  he  accidental. 

It  is,  of  course,  to  be  preanmed  that  tbta 
station,  like  mo«t  others,  has  not  the  meaoa 
to  do  all  lliat  its  dirvct'tr  would  U-  glail  to  do ; 
nn<l  a  fair  criticisni  should  take  into  act.'ouiit 
the  limitations  tindrr  which  such  woffc  most 
usually  be  done.  At  the  sjime  time,  certain 
conditions  arc  esseotial  to  the  prosecution  of 
sdentil^c  research  ;  and  experiments  made  in 
disregard  of  then  are  no  better  because  that 
disregard  is  enforced. 
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TuKnwetlnffiof  tbi-'B<^cllon  worebotd  fnlli*  Mont- 
Nsl  eymnastum,  wbicU  wh  lomotlinei  crawde<(  to 
overflowlagtsspsclnlly  upon  tlie  appearance  u(  Lleiiln. 
Gr«elf  anil  Kay. 

The  prvsidviil's  adUrcsi  wat  listened  ti>  witli  nvarkcd 
attontlon.  Afior  tlu  usual  tormalltlo*  woro  pawod, 
tbe  pracMdluBS  wero  ojisBed  l>y  ttw  prMldeiit,  who 
eamtnuukated  a  tettrr  wfaicli  li«  liad  received  from 
Mr.  .T(«c|ili  Thomion.  —  ructntfj'  returned  Iroin  Afri- 
ca,—(nHiiwlikli  the  following  iaeairactcil:  "I  iiluill 
1uv«  to  bill  al>-)iii  innvctod  meantalos,  Kraso;  pls- 
teaax,  and  Mor  tin  ptains.ol  ptctiires>|ue  Isolated  mcttin- 


tain»,wond«rrullyproMnedTaliratik-c«nt>«  and  craters 
io  which  the  6iTv  (orcea  mighl  have  Ij»*ii  ni  work  Uie 
prerloua  fear,  af  the  eliarroln);  cratrr<lik«  Cliala  oa 
th«  alopot  ot  Klllnia-iijaro,  the  (ItTcrj  shc«la  of  Nai* 
vasha,  Uiakuio.  aad  Bartngo,  Ijlng  oinboHMDod  In  a 
ICr«at  Talleydlke  4ept«eslon  formed  b;  the  dark  and 
frowning  inountalni  of  )lan  aud  Ljtklpla.  Net  the 
leaiit  IntorMtlns  subject  wilt  be  that  at  (be  «nonnoui 
volcanic  mnunlatns  n  Omi  or  Llgunji. 

"The  pnople  tbeDisotv««  are  laiire  InlcrMllnic  atxl 
anl<iu«  tlian  Iheir  couniry.  Tlie  Masai  are  in  t^trj 
rcipcct  a  people  by  tt)um«cltn.  Ttiey  have  no  re> 
twrnblancn  either  lo  lh«  truo  iiegroo*  or  to  the  GaUa 
and  Soiaal  who  shut  tbom  In.  Thej  dlstlncUr  differ 
in  theb'  mode  of  life,  tbdr  curious  oustoma,  fonns 
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of  goTtniment,  &ii<l  religSoua  belief,  not  lo  tjwak  ol 
tlieir  curioiM  lAugnage.  I  am  li«ppy  to  my  UiAt  1 
Ii&vo  be«n  tibU  to  daMnnlno  Ibo  iMltmlD  o(  ftlt  poiau 
of  Inieratt  )iy  utroiiomic&l  observki Ions,  m  well  m 
t1i«  lbiigiluil«  of  Itariu)!^'  anil  Kwft-SuiiilH  ueftr  tbe 
Nyuixk.  The  bciiilil  o(  all  mniii  pulnu  bu  litten 
deMnnlnoil  by  fiwm*'*  tiiironictcr. 

'■  My  routi>  wft»  frnoi  Uiitliiitn  to  neur  iho  Nik, 
ulinoil  line  west,  reliirnini!  BotuywIiJil  fnrlhur  north. 
Knrlionilo  dow  not  RXUtiid  >o  for  loiiili,  not  inorv 
ilian  Vf  *ouili.  The  north  ■en*  i  corner  at  itip  Uke, 
M  reprei«nt«^il  on  ihe  inap«,  oiuei  be  cut  oft  if  my 
obMnratlona  »re  convci.''  A  (piriteil  diicutaion  eii> 
BUd,  in  til"  couiM  of  whldi  it  Bppeired  timl  Hr. 
Tbomsuti  iiAil  iiad  wimo  )uiiri»«Klib  MMpe*,  And 
iinil  eniliia'ii  (be  intreiniiy  of  hunger.  PnifoMor 
Ifitrgiiitalti  g«vc  n  tlvKrlptlon  o(  tbe  pbysicnl  coti- 
forinntlun  of  oijuntoiinl  Afrloji,  nnd  *iud  that  Ibe 
MM.iai  were  ui>  new  ncf,  but  inul  tmvn  nini  wltli 
bufore.  Bv  instniiced  tlie  Lutuoka  of  Sir  S»niucl 
Baker,  and  &I't>^*a,  tbe  cUief  of  U^-aiida,  And  iiuod- 
ilun  cODTnrl  of  StHiiley,  m  iielongliit;  to  the  sune 
group. 

Tbd  preaideiit  made  5  cotntminlcniioii  with  renani 
to  Hr.  H.  n.  Johnson'!  Killmn-Djaro  axpeilEiiiiu,  to 
the  etfert  liiJit  he  had  bnen  wull  reeelvcd  bi  the 
niitrr  uf  tbe  didlrlcl,  *  Sinn  Mnndalln.'  mid  hid  t)i>nn 
given  Clary  fuciiity  for  tlie  (irosecuiion  vt  hit  woric 
of  colloeting  BpcuimeoB  of  iiaiur:Ll  history. 

Prof.  E.  G.  ItnToTiiteln,  the  recorder  of  lli«  loe- 
lion,  rend  an  exeoedlngly  liiir.rnatlnK  |inpiT  on  ci>rt*!n 
inafMi  and  globes  of  Cenrrnl  Afilen  bvtore  the  icvon- 
teenth  citniury,  vhlcb  eililbllod  li  curapiiitBtcd  river 
i-y»Iem  ntid  a  congorle  i>1  Ink™.  Il  had  Impn  fiiji- 
poied  by  certain  geogniiilirr*  <>f  <'ininencp,  including 
Ur.  Uajor,  IIiaL  tlie  bydroi;ra])hl(rnl  tuntiirea  were 
■lerived  frntn  actual  knowlfilsjetjliininedhy  tlie  Portu- 
guese, wiio  hoJl  thill  Hiiliclpnieil  Livingstone.  Cam- 
eron, end  Staniey  by  n  coupie  of  cenlurlm.  Bill  liiis 
wo*  not  a  ctirreci  Idea:  u  tbe  learned  Ludolfu* — 
If  he  had  carried  out  his  intention  of  compiling  a 
map  of  Dm  wiiols  of  .\frica  —  wonid  have  shown, 
nnil  would  thus  btive  B^Inetl  11  iilaoe  anionic  cArtoK* 
rafihon  second  only  to  Delisle  and  D'AnvtIlc. 

In  order  to  judge  how  far  ibese  ancient  map*  tvere 
iMueil  n|ion  actual  knowledge,  or  wore  mcri^ly  con- 
jectural, Il  would  be  neceMory  to  riamlne  ilie  rc-c- 
orils  of  early  exploration;  ftnd,  fortnnniely.  we  ar^ 
now  In  a  poiilion  to  do  Ibis,  ai  Lticluio  Corrleiru  bad 
brought  to  light  sercml  «(  the  nioit  uieknt  Porlu- 
gueM  records. 

Aftcr^a  couciae  accuuni  of  liie  ex|ilurai1ona  of  the 
ancie>nti,  Mr.  Ravcnsteln  nomied,  at  ranir  length. 
the  eipioratlon  carried  on  by  ihn  I'onuRui'iu.  Iln 
•Aid  that  tlielr  knowledite  of  the  cuait  diAlricU  wm 
pNlty  full;  oiiil  as  early  as  [be  sixteenth  century 
th*7  had  hoard  of  the  Makoku.  Ibe  greftt  eblef  <^ 
the  Asiekn,  ••  well  a*  of  >cvcnil  trllxis  on  tli«  middle 
Kengo,  of  tbe  Zsmbexe  ai  tar  aa  Ciilcova.  and  of  a 
eouaidersble  porUou  ot  AbyMinio.  Inland  lakes 
vera  mentioned  by  them,  but  In  so  rugue  n  amy  that 
tbeir  hlcntlflcatlon  with  oni  modern  lakes  was  Impoe- 
^le.    £ve&  the  Nywia  seemi  to  have  bevn  unknown 


to  them,  although  nerchAiiia  from  Sena  naelgaled 
the  Shlt4;  and  an  orerland  trade  was  nndoiiibicdly 
carried  on  by  llic  tiatlTc*.  for  articles  of  Poitiigueie 
inaniifaciure  actually  reached  MaaicN  overland  from 
I.oanda.  Bui  no  Purlugiiese  had  erer  rroueil  the 
continent;  a*  Gregorio  ijuodraand  Baltliaxai  Rebelto 
do  AnicAo,  who  atlompted  to  do  so  in  Va>)  and  IOCS, 
had  failed  at  Ilic  very  ouUM. 

With  [V^Iud  to  till-  ancient  maps,  he  stated  that  ilia 
earliest  among  tbeui  were  mere  rvpcliilons^to  far 
at  the  Interior  was  coni^rned — of  I'loleiny.  t^ler 
on.  the  remarkalile  infornialimi  clven  l>y  Fin  Mauro 
on  Abyssinia  wan  embodied  In  tiiem.  Rnyicb's  map 
I150S)  is  an  illueimtlon  of  riolcmy;  nnd  If  we  looit 
the  more  ilciall«il  inii\»  of  ilie  period, — Plmrfeiia, 
iliUNlrativeot  tlie  'Congo,'  for  inuance,  —  and  ttanv- 
ferred  the  names  there  found  lo  tboir  enrrcct  poail- 
tion,  we  thonid  find  that  tbi-  inlerior  at  Africa  waa 
a  blank.  A*  an  I'Xaniple,  Hnrccna,  Coiuea  (from 
I'tolotny],  i^buf,  and  Sapliat  were  names  all  refer- 
ring to  the  great  lakr  of  Abyssinia,  our  Lake  Tsana. 

Il  followed  (roni  iht*.  ihnt,  ii|i  to  ilio  Ij^sinnliig  of 
the  aeveniecnth  rmUiry,  the  Porlugne*e  bad  no 
kiiowledfie  of  the  centre  of  Africa  and  of  its  freat 
river-iyatems ;  itliliouiih  lubsiiinently  liiey  bad  made 
cciioln  diieoveries  whicli  anilclpated.  In  B  meaatir*, 
tlie  liif'>rniatlon  obtained  by  Ibe  heroes  of  modem 
AfriCHU  exploration. 

Mr.  Tn^lawney  Sauuder*  deacrlbed  the  remarkable 
jonnicy  of  n  trained  native  of  India  —  Krishna,  or 
A.  K.,  a*  ho  1>  morn  commonly  cnlW  —  nbo  pen«- 
iTHled  reRlotia  hiliierto  knuwn  to  ut  only  through 
D'Anville'e  dtliu  de  la  Chlae,  which  coniatna  mafia 
ol  Tlhat,  derived  from  the  nirveya  of  Lama  prieata, 
made  In  continuation  of  tbe  great  Jesuit  work,  und«r 
the  orleti  ot  the  famous  emperor  Kncnien.  Ic  has 
been  all  along  a  muit  intL>rc*ilng  trAiuri>  ot  tbe  n- 
■cjirches  of  tlie  native  cxplnrrn  In  Tilicl.  tliat  they 
have,  in  a  raniarkalilp  detcree,  conlinued  thete  Tlbetlan 
auney*.  ullowing  sumo  little  differences  eaaily  nc- 
ogiiixrd.  In  the  prueni  cose  the  I'lplorer,  leaving 
I^jevnlskJ'i  route  at  a  point  near  tlie  source  of  the 
Iloanglio,  struck  a  river,  which,  on  placing  a  tvduo- 
lioii  of  iili  work  iipoij  a  reduction  of  tbe  Lama  survey, 
on  the  same  projection  and  scale,  fall»  cxactty,  with- 
oat  any  eiaggeralion,  upon  the  conrae  of  the  Mums 
U»»ii,  or  upper  water*  of  ibe  (front  rlier  Tntig-ue- 
Kianu-  Nevi^rihele**.  the  cuncluslons  adopird  in 
Calcutta  make  ibis  river  lu  i>e  the  Valuiig,  oneof  tbe 
groat  aMiients  of  the  Tang-inr-Kiang. 

After  some  little  dlacnasion  of  u  rather  desultory 
nature. —  In  tlie  course  of  which  i\t.  Gordon,  an 
engineer  who  h»»  trurelled  ealcnilvdy  In  India,  aa- 
■nrtcd  Ihnt  the  (Country  on  the  Dacco,  where  abotiiilx 
hundred  Inches  of  rain  (nit  In  a  je.ir,  nas  ibcralMloit 
in  the  wi>rM. —  Mr.  :>niiiidert  deicribcd  the  Unit  gen- 
eral ceurUAOf  Iniiin,  which  waa  taken  on  t'eb,  IT,  1891. 
The  entire  population  ennmeratoii  »a*  3^,^1,821, 
occupying  an  area  ot  I,8Sa,il24  *<)nare  iiiiles.  He 
then  compared  varloii*  parts  of  tbii  larye  populatioti 
with  that  of  otiier  countries  clileOy  European,  and 
described  Uiu  Indian  liou-e  and  its  conteiila.  Thlt 
cennis,  which  is  embodied  in  twenty  folio  *(dniim» 
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conUUis  reporli  under  tho  following  headi:  tna  of 
popiiUilon :  inovi)Bi«iil  ol  jfoptilttion ;  ruli^aiudu* 
aificailon ;  proportion  of  «»»»  «iiil  religioiu  ilivblont; 
CMidliUin  of  jMpulation;  condition  and  ft  of  popu- 
Ution  by  religion  Mid  provtnco;  bIrthplaOM,  tiUKnltf, 
ilo&r-niutrs.  oceuiueionR,  Unpia^oi,  eilucailon.  bUnil 
peojil*.  Icjirn,  ca«t«a.  Tbe  reports  In  general  are  doI 
mcnily  a  Jry  record  of  figiirr.i :  bm  they  abound  witli 
Infofamtion  of  x  taati  In  term  ling  cli>m<M«r,  coiicerii- 
lit^  Ihia  gnuid  dlvlaioii  of  the  pupiUatiun  of  the  world, 
which  Handi  »«eond  only  In  niimbur  to  ItsMiU  vaitor 
ndglibor,  the  empln  of  China.  It  may  be  ui«ful  to 
■dd  tbat  an  abBtnwl  of  Uiti  centus  may  be  obtained 
In  llire«  ToliiniM. 

Ti»  prvddDtit  of  tlii»  section.  Sir  J,  Henry  Lefroy, 
■poke  of  ili«  lalue  of  the  eentus,  and  eiilar^d  npiin 
til*  fact  tbni  it  ■liowod  tbni  Ihora  were  nearly  two 
million  niilivo  CUrlstiAris  tri  India.  In  aniwer  to  a 
queiiion,  Mr.  Saunders  uld  Uiil  of  tbli  large  popu- 
lation but(NI.O(nwercnallvD<ottlii:i:iilUul  KInKdum. 

The  nMt  paper  nu  on  .Mmint  Knraiiun  in  Britiah 
Oiilaaa,  by  Mr.  E,  P.  Iiii  Thuru,  (artome  lime  a  inagi»- 
Iraie  Hutp,  wlio  pmpuAM  lo  examine  tlie  numniain 
ai  cloicly  M  tioMibte  on  every  iI<Ip.  nnd  t"  ninke  ilie 
MCRfit,  ibouid  cIrcumiUnco  iH'niiil.  He  liiteiid!i, 
iD'>r«ovM'.  to  examine  itnd  culleet  tht-  llora  and  fauna 
«f  ilie  country,  and  eapecially  to  Inreitlgnut  tho  con- 
dition of  the  little-lcnown  Arccoonn  Imllniii  in  wboM 
diMrtct  Kuraiina  licri. 

In  concluftlon,  tbo  rocordor  of  tbe  se cilon.  Prof.  E, 
G,  IUreiui0ln,  r««d  an  exceedln);ly  sii^esilvc  paper 
(Ml  the  proper  mutbod  of  teaching  young  cliildren  llie 
rudimeuli  or  gcosrapby.  He  *nid  Ilial  tli«  liiue  wbi^n 
tcaefaersnf  {;>!oj:ra|>ti}' •:on lined  therasulres  to  ii^ach- 
iiig  thnir  puplli  a  barren  Itit  of  localiUoa  wa*  fi^rtu- 
naMy  jinU,  and  Ibc  priiiclpki  fimt  onunctated  by 
Pe*taloui  and  FriLwl  migbt  be  said  to  tiavo  ukm 
a  fair  bold,  lint  *till  tli«  googmphlciLl  toxt-booka 
wtn  far  too  abundant  In  iioinoncUlur*.  as  ditttuot 
froa  an  esposltlon  nf  facts  or  an  explanation  of 
pbeMimena.  Eleui'^iilnry  )^a;raplif  aliould  loacli 
our  chlhlron  to  un<Iunitand  tli«  locnlliy  In  n-lilcli  lliey 
live,  lo  obdcn-F,  and  tii  think  for  IIieui««I*e«,  Instead 
of  accepting  ibe  deiliilti.tns  pmsented  to  them;  to 
describe,  fnrlfaor,  tbeii-  experiences  In  longuaga  of 
Uielr  own,  instnad  of  parapbrjulng  the  language 
made  use  of  by  their  teachum.  'riiis  method  com- 
pelled u*  to  take  our  children  out  uC  the  school- 
room,  and  to  bring  theoi  to  the  locality  which  II  was 
desirable  to  descrllio.  The  lewon  which  followed 
tronhl  bo  rcftlly  an  objetl-tessun,  which  le-iionii  baieil 
on  a  map  or  a  picture  or  a  inoilel  rould  not  be. 
Hm  children  should  be  encnurageil  to  obnnrTi  tho 
■aaie  pbenoaienon  rcpculndly  iinill  ttiey  har<i  nb- 
Utned  a  clear  coacoplion  of  It.  The  ohildtun  would 
then  obMrvc  the  fact  under  consideration  once  more, 
with  fuch  help  OS  Konld  bo  allonted  by  the  teacher's 
tipJaaatloD;  and  to  ihts  woitld  succeed  a  Uiixl  con- 
aldnrailoii  of  tiM  aablect,  within^the  wlioolroomi 
The  subjects  of  this  elementary  study  ought  to  In- 
clude the  surface  featur«s  of  our  earth.  Its  vogotn- 
t)on  and  fauna,  and  Its  Irilialiltnnts.  Atmosphirlc 
pbei>oai*iia,  as  well  at  the  celestial  bodies,  in  at  far 


a«  lli«ir  moreiueiiis  are  vlilble  from  oar  earth,  shonld 
also  be  included.  He  iraaU  Indnde  tbe  eleoienta  oC 
Bsolocy  anil  nf  naluml  sclMie*  gtnefally.  In  ao  far  M 
they  would  explain  geographical  phsBoateiut;  and. 
beildea.  he  would  seek  an  oppoitunltj  ot  expounding 
tbe  principles  of  political  economy  and  of  statistics. 
The  rmiige  «-as,  thnrvforc,  a  wide  one.  Tbo  inbjecl* 
would  differ  according  l«  the  locality  lo  uhleb  the 
scliool  was  placed,  as  during  tbe  earlier  siagsa  the 
children  would  be  limited  to  sabjeou  coming  within 
their  sphere  of  obecrratlon;  and  only  at  a  more  ail- 
T»nced  aift.  when  the  power  of  lni«j[Inailon  had  be«ii 
developetl,  w«uld  tliey  cany  the  young  niind  fr«iii 
thing*  seen  to  things  unSMn.  Thus  a  consideration 
of  tha  St.  Lawrence  and  Its  turgid  trlbuuiry.  the 
Ottawa,  would  carry  tbom  In  course  of  time  to  the  , 
great  lakes,  and  to  tlie  ma|!ninceni  tor«iiis.  whidi 
explain  the  color  of  the  water  ot  the  ilrers.  Thr 
various  phenomena  woulil  not  at  flnt  be  consldcnil 
•ystentstlcaliy,  bnt  as  »cca*lon  arose. 

This  )ia[>er  was  followed  by  an  Inlerosling  discus- 
sion; during  which  It  ws»  tvmarked,  that  the  main 
difficulty  In  Introducing  sudi  a  method  Into  the 
school  buanlR  ot  England  was  the  exainlnallou 
system  there  in  vopte;  as  11  was  nectusary  tor 
teachers.  If  tfaey  wislied  to  reiaiii  their  iiUoes,  to 
cram  their  pupils  for  the  examlnatiou.  Maj  not 
some  such  vicious  system  he  tbe  cjiuse  of  tli«  great 
Ignorance  on  geuf^raphlcal  subjocu  which  prevails  la 
our  own  country  7 

Sir.  .Tnmce  GliUslier  read  a  re|)ort  of  tlie  com- 
mittee for  fromotlng  the  turrey  of  western  I'ales- 
llne.  He  first  gave  a  brief  history  of  tli*  'Palestine 
exploration  tund,'  whldi  was  tunnded  lu  ISOS  with 
tbe  ob]«ct  In  general  tomis  of  ohiaining  from  tbe 
Holy  Land  Itself  whatever  facia  might  be  gathered 
for  the  elucidation  of  the  Bible-  Tlie  work  was  daas- 
Ifled  as  follows:  I.  Archeology  — Including  excava- 
tions; S,  Mann<m  and  custo«iie  ot  the  modern 
Inhabitant*;  3.  Topography;  i.  Geology;  i,  Kalitnl 
sciences,  botany,  loulogy.  etc 

The  llrtt  work  undertaken  was  the  *xc«vailan  ai 
Jeraaalem,  which  occupied  the  yeut  180T-lti7O.  and 
threwafloodof  light  upontlieoiieleotclly.  In  1810- 
J^l  a  Journey  was  made  ibrougli  the  Desert  of  the 
exodus;  and  In  the  autumn  of  1S71  iheaurvoy,  ontlie 
scale  ot  an  Inch  to  a  mile,  of  imtem  Palestine,  wa* 
begun.  Tbe  work  was  carried  on  unlil  1ST5.  when 
Uie  party  was  attacked  by  the  .\rabs.  In  m7  It  was 
resumed ;  and  In  I8SU  a  map  in  twenly-six  sheet*  was 
publishcil,  followed  by  a  reduction  of  Ilea  one-third 
scale  in  imi. 

In  1(^  the  survey  was  extended  to  tiie  oast  of  the 
Jordan,  bat  owing  U>  the  eppeaition  of  the  natives  was 
aliaiidoTied  after  only  about  five  buudied  siiuare  miles 
bod  l>eeu  surveyed.  The  society  is  now  waiting  for 
tbeSultan'sermaii.  without  which  Mr.  OlalsheritaUd 
no  alien  L>  atlowiKl  lu  remain  mure  than  one  month 
in  the  ciuntry,  to  go  ibore  with  a  camera,  or  lo  take 
away  tbe  amalleet  sjisclmen.  Ho  then  gave  a  short 
account  of  the  results  of  the  geotogtcal  survey  con- 
ductrd  by  Proteieor  null  Isst  winter,  a  full  account 
ol  which  Is  now  in  prees. 
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Dr.  J.  B.  Hiirlben  tuli!  tlint  by  comp&riue  Ui« 
diniAiM  of  cliflpreut  porlioDn  ot  the  two  bcmiBpliereti. 
—  weatcni  coosU  wllh  WHtom,  culcm  wltli  enitcrn. 
Kiid  Iniorlor  illrltiloiiK  with  inU'rior,  —  It  wiw  toiind 
iliat  *Ml  arena  In  tli#  iiew  woild  poMcaed  luiU  oikI 
climate*  tImiUr  lo  carn^Kpondlng  regionn  of  the  old. 
With  regard  tn  the  eoiut*.  thl*  wu  itim  lo  ihi-  ocvnnle 
CurrDnts.  A*  W  1nl4!rIor»,  iLcr  liad  WHnnor  Miiumen 
aiid  euUI»r  «iiit«<r«  tliau  oceuiie  nigloiiB;  niid  In  the 
ccntml  pari  of  Nonh  America,  between  tlie  parallels 
o(  30°  and  Taio  north  UUIude,  there  was  l>ui  lltOc  nilu 
In  siimnicr,  nnd  miirli  anoirln  winter.  TIiln  nunimcr 
(lr«ni;ht  v/m  du«  not  lu  (he  Koi-ky  Muiitituin*,  la 
many  bail  BUp)iu»eil,  but  lo  the  prevnlenM  of  south- 
n'«l  vinda.  "nn?  ojirralion  of  these  irlndi  was  ilu- 
scrllied  In  detail,  and  It  was  nsierl«d  tlinl  lii'i->  could 
not  Ix!  Induct  lo  gmv  In  thai  arl'l  whhK',  Hiid  that 
tliF  )>rxlr!e  truev  brokeD  up  could  nut  be  r^t-l.  Tlio 
reverse  of  all  thii  waa  Inie  ot  the  Interior  ot  Canada. 
Be  doted  by  rcnuirkliig  that  cllinaloa  havn  at  power. 
fu1an«ff«ct  upcmili^hninanracoa*  np<'>n  vh^caIiIm; 
Mid  tbat.  thcrofun?,  the  jwoplc  ot  tlila  refiiou  of  great 
■ninmer  dnju^lil  would  in  timo  bi-coine  lilte  Ihe  De- 
doaln  Arnlw;  while  (tniinda  would  bo  tlio  tuuire  Kf^l 
(lower  on  the  continent, 

Ur.  Uurlbert  tbm  read  a  paper  ou  tome  peniHar 
atormi.  ne  begon  by  iiyini;  Ihat  he  did  not  believe 
In  (ti«axUt«nca  otcyclonoi.  although  ho  ailmlitrrl  the 
Miittwea  of  wlilrlwltid*  tn  tli«  Wott  Indlea.  But  he 
thought  that  (h«  hurricanes  which  swept  our«aaiem 
coutiwercdne  to  a  wann  current  of  air,  whUb,  itort- 
iug  from  tlic  GuK  "t  Mexico,  prorecded  In  a  norlhiirly 
and  eikiterty  direclion,  and,  meeting  with  n  cold  at- 
mosphere, eondenneil.  Into  the  vacniun  Ibus  formed, 
air  poured  from  every  side,  and  the  storm  swept  on 
with  evr<r.lncn<a»Ins  vinlnnce. 

Dr.  Ball  said  that  he  thought  tlint  Ur.  A'a  Gray 
would  liiiL'dly  o^ree  wilh  lliu  learned  i;eutlemaN's  de- 
duetloni  with  re(;ard  to  the  future  of  ve|:cInt!on  In 
the  n<i[irin  ot  lummor  drought,  and  reminded  him 
that  li  cden  rained  Ihors  when  loast  expected,  and 
binlMl  that  average*  ot  rainfall,  etc.,  wore  likely  to  be 
misleading.  He  also  asked  hbn  some  queatlons  a>  to 
the  climate  ot  the  coojit  of  California,  to  which  no 
Mllstoctory  eiploiinllon  could  bn  Klvcn. 

Mr.  Trelawn«y  Saunders  then  severely  crliloised 
the  nnseientilic  method  pursued  by  Ihe  Dominion 
survpy.  borrriwoil  from  that  of  the  [Tnlted  Stales  siir- 
vey,  which  had  been  derlird  In  Itmcii  nf  geodetic 
daikuea*:  and  he  advised  a  mnthod  ot  division  ottlie 
land  by  meridians  and  parallels,  wblch  waji  nhown 
(Iht>  next  day)  by  Mr.  Leslie  Rustell  of  the  liominlon 
•uney  to  be  proclMly  the  motbod  pursued  by  that 
surrey.  As  U>  Ur.  Sounders's  rritlclsras  on  the  lack 
ot  orogniphic  information  furnished  by  the  maps  of 
tb«  survey,  Mr.  Russell  replied  that  the  ditfervnces  in 
elevation  were  so  slight  In  the  region  now  belnx  lur- 
rayed,  thai  It  wm  impossible  to  show  them  by  tuiy 
ordinary  meaua;  and  liiat.  besides.  It  was  necessary 
lliat  the  terrllonr  should  be  laid  out  Into  lecllons, 
townships,  etc..  asaoon  OS  possible,  Ihat  setlleniDlf  hi 
go  thete  and  t4ifee  up  land  wlihoni  fear  of  future  liti- 
gation as  to  bouDdBTies  and  titles. 


On  the  tounh  day  Lieut.  P.  II.  Ray,  U.S.A.,  after 
detcribing  tlie  objects  of  the  cirL'umiiolar  oipadl- 
tions.  gave  nn  necount  of  the  explorationa  and  obser- 
vations nndertaken  by  him  at  Point  Barrow,  .\laaka. 
He  said  that  tlie  gruiuid  never  thawsd  to  a  greater 
depth  than  twelve  incbet:  and  that  two  y<ani'  ea(«- 
tul  obserraiion  hod  Mlltfted  him  lliat  tliexe  Is  no 
open  polar  sea,  from  tho  tui't  that  the  lemperatiu* 
ot  Ihe  seo-water  Is  iinvaryine  troni  the  time  the  sea 
closes  Id  October  until  it  opens  In  July,  which  could 
not  well  be  the  case  It  there  were  a  large  body  of 
warm  WAtrr  lylnti  around  llic  pole.  Besides,  tbO 
alino«i>herlc  conditions  w*'re  found  In  be  such  M 
would  not  uxlal  near  a  Urge  body  of  open  water.  In 
addition,  all  diseovetvrs  liad  noticed,  that,  sllhoui^lt* 
current  runs  to  the  north,  nDVcrlholesa  the  sea  tl 
HIM  with  old  Ice.  which  he  tliought  come /tnMi  the 
north,  and  this  could  not  happen  If  iliere  It  an  open 
polar  sea.  In  concluding  he  said,  that,  in  laying  mil 
the  work  for  the  clrcunipolar  eapeilltlons,  Ihe  ma^ 
nolle  jiole  had  been  neglected,  wliich  wtu  a  Kieoc  m1»* 
take;  and  he  declared  that  he  would  wIHId^I;  go 
there  himself. 

The  prosident  of  tlie  fcctlon,  In  Inirodncing  Lieut. 
Oraely,  said  that  his  party  had  helpnl  fi  solve  one  of 
Ibe  moil  illfficull  geographical  problems  ot  the  day, 
and  that  LIruL  Lockwood  ho-l  reocheil  the  farlbfist 
north;  that  they  hod  tumUbol  data  for  delermlning 
Ibe  comprestion  of  the  polar  axis,  by  observation* 
nearer  the  pole  ih»n  any  Idtherio  made;  and  liiat  they 
hod  brought  borne  the  pendulum  used,  that  It  might 
be  corrected  at  Wa&blnglon.  He  thought  that  iiotb- 
ing  In  the  annuls  of  acienliQc  heroism  exceeded  the 
devotion  of  those  hungry  men  In  sticking  tu  tliat 
jionderoua  plfloe  of  metal.  Lieut.  Orody's  paper 
descriptive  »t  Ihe  work  of  ihr  cxticdlUoo  lia*  betn 
extensively  prinled :  and  there  Is  no  need  ot  mentioning 
here  more  Ihnn  ■  few  points  which,  indued,  were  sup- 
)i!«mentnr7  lo  the  paper  Itself.  lie  said  tlial  at  Fort 
Conger  ilici  grounil  tluweil  lo  a  much  tcroatrr  depth 
than  at  I'uinl  ((arrow,  namely,  between  twenty-nlao 
and  thirty- tour  inches:  nnd  that  with  regard  to  on  open 
polnr  sea  he  believed  in  the  existence  of  nil  open,  but 
not  iieresurlly  nnrlKablc.  sea  In  that  direction.  Ho 
said  that  he  hod  only  been  ai  his  station  a  short  tluM 
when  It  Btnick  btm  that  he  could  lell  wlieiher  Ui« 
tide  wns  llowing  or  ebbing,  by  the  temperature  ot 
the  water;  nnd  by  ot'scrcatlon*  he  found  that  wlwB 
the  ilde  canie  from  ttie  nortli  the  water  was  warmer 
than  when  It  came  from  the  *oulli.  The  Ilde  trsr- 
elled  with  grt-al  velocity;  and  most  perfect  olHorra- 
tionshiulbeenuiiidealdiflerent  |)oinii,  in  many  easaa 
»linultaneoi]*ly,  which  would  be  published  In  dvt 
season. 

Cttpt,  Bedford  Pirn,  in  offering  his  congL-aluUtlona 
to  tlic  exploreRi  upon  their  safe  return,  tald  ihot  be 
was  glad  tlial  Lieut.  Grcely  Agreed  wllh  lilm  at  U 
tli«  existence  nf  a  p/ilyiii'i  In  the  rlclnlty  of  ilie  pole, 
and  he  hoped  that  LieuL  Kay  would  be  bnnutbt  Ia 
tlieir  way  of  thinking. 

It  seemed  lo  be  tlic  opinion  of  all  the  speaker*,  thai 
nrcltc  explomUon  shonid  bn  conllnniul,  and  that  It 
was  es|)eclally  iiujiortani  iliai  the  noguetlc  pole  (of 
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which  Capi.  rim  decljirtd  no  one  kiioirf  il»4>  ixisltioii) 
•boulil  tw  vliltnil,  aixl  n  Inrgo  Dusibfr  o(  aecanie 
otnrrviUloii*  lli*n."  Mhon. 

A  luocli  irsi  iriv«n  to  ili«  twu  liciili^niinT*  In  iha 
nrtemoon,  Liil  iiotliing  vu  [li«n  inld  of  Ri-i<Kr^tp1ilcfil 
ImporUncc. 

Mr.  R.  ().  Hivllbtinan  said  th»i  lie  con*iil^ivil  ib« 
Mgft  of  &L-  ili«  Ral.  ileicribing  iliv  vajrngn  of  hit 
•on  I.«I(  to  VlnUnil,  a  poelli^  vi^nlon  of  H>krn«'* 
royage  rtrtnn.\.  Kric,  lirlvoii  from  Nonray.  uitl 
■hcfwarils  from  ItirlAiiil,  iliaooT^reil  a  ilretiry  eoiiiilry. 
whlcb  he  ealliM  Urec'iitiiiiil,  avowedly  tu  aiinti't  ctnl- 
grants  lliltlicr.  StiliKquenlly  tbc  Iktiii  «lglilr<l  by 
BJtiiM,  •nil  vUllnl  nml  coloiilicil  tiy  Eric'*  fnnilly, 
was  c«lln<l  by  tlioin,  i>vl(lt<ci(iy  for  (be  tune  oliject, 
VUibmit  the  G'lOJ.  The  ieii^-ih  of  ilie  (horiMt  dny, 
the  |>rM«nc«  of  Eskimo*,  ibc  None  mnpf.  iiid  n<io- 
gn^bical  noileii,  >ll  »liow  ihnt  VlnUiid  couid  not 
have  bori)  foiiih  of  tli«  HortU'W««(«rii  fiart  of  New- 
foiiiiillNnil. 

Mr.  llaliburton  also  Mid  tliat  reeontly  dlncoTcrrd 
Pixtuttuae  docutnfiiti  proro  Uinl  Iha  ti«xt  o]d«at 
colony  In  America  ua*  Trrra  nocd,  embraeiiig  Lab- 
ndor.  Kcw found Ituil.  aoil  Novn  Scotia,  whieli  wu 
exptorcd  by  Ihe  Corle  RmIii  in  IS00-1»U;  ami  ibat 
tnainiliaioiu  wm  m^niarly  Imik^  to  thcBi  a*  |;oT«rn- 
or*  tip  tn  lA'lD.  It)  l&3t  a  patent  wu  Iniied  lo  Fn* 
Ktiiidei  ot  ali  Ihi!  iiuiiJs  l>«tweeii  the  Spaniih  coloiitca 
ami  "the  land  of  the  Corle  Rcnli^"  Ho  hiwl  rrvetiliy 
ditcovi-red.  while  In  the  Axiim,  tliat  two  Piiriiiijitiemt 
colonln*  tulliMt  llifnce  to  Capo  Br^ioii  In  l&ZI  and 
1(61,  pruliuhly  lo  St,  Pciere  iind  Ingnnlichi'.  Thi* 
Sp«nlntil<,  who  annexnl  PartiiKal  lo  Spnln  In  15H0, 
tent  a  cnlnny  lo  Spanloh  Hartionr  (!iydneyl  Wlivwu 
USD  and  IStC.  He  aiMeil  Hint  Vn\>e  Itace  iCab'.  mto 
— 'barecape'l.  the  Bay  of  Fund y  iFofJn— 'd«p"), 
aiid  other  Portugiioc  name*,  ■ilil  toll  of  thli  'lost 
col'iny." 

Th'  IUt.  Abb^  Lallainnie  then  satd.  that  the 
provinrn  of  Qtieboe  luay  Iw  divided  iDto  tvio  hydro- 
graphic  baalns,  —that of  ilie  St.  Lavrenoo,  and  that 
formed  by  tlie  collection  of  Takn*  which  fed  the  rlrera 
lowing  Into  Ilml>nn'i  ttay.  Thfl  name  of  onlyone 
«(ib*Mlakiu  WX4 known, — l»lie  Miitaaiiini.  Il  wan 
OMtaln,  honever,  ihat  there  were  many  oiheri  of 
p'«at  aiie  In  ila  Tic!lnity  and  on  the  ptinlnnuU  of 
LabndoT.  Ur  dcclamd  ihal  all  ihn  niups  hitherto 
pablltlied  of  lake  Ul>ia>«imi  were  in ui net.  Oneifaln^ 
enljr  waa  oonatn,  and  that  waa,  that  It  was  larj^r  than 
Mm  Ontario. 

FrofeMor  W.  Boyd  Dnwklna  maintained  dial  tlie 
fonner  eonaeciion  of  North  America  with  Green- 
land, IcotaDil,  and  iinrth-irmterti  Europe  l>  uio»t 
rODcltialvoly  proved  by  Hie  dlilribution  of  Ihi-  tnull 
planis  aad  animal*  In  the  eocene  and  mlocvno  b^m. 
Tli«  tract  of  coiuparalivcly  iJialloir  water  ratiging 
from  GrtenUiid  post  iMlaiul  to  the  faniiTa  ami  nottli- 
•m  Scotland,  and  which  laolaua  th«  deep  vaicra  of 
the  Arello  *ea  from  t  he  deptlis  of  the  AUaatlc,  formed 
■bo  bfidge  acroM  which  Uie  migrailon  look  placo,  tbo 
(our-biiudred- fathom  line  repmon  ling  approximately 
thallBcof  tlMi  ancient  «faor«)^  Tfaa  barrier  beouDc 
nbmeiicrd  towanli  iho  cloie  of  the  mlocene  ag«; 


awl  tlien.  for  the  tnt  lime,  tli«  Arctic  waiem  iinlietl 
wiih  ih«  Allantic,  and  arcik  ahells  gratlually  found 
their  way  toulbward«  Into  lli«  area  of  lli«  Itrltlidi 
lilei. 

Mr.  J.  $,  0*HallDranll>enpre«eiilnlaiDeiiiorandum 
»Hh  re^nl  lo  IVlnneeke'aexplnnitloti  of  ccnlrai  Aua- 
tralla.  wllb  note*  oii  the  eniployineiii  of  caoid*.  and 
(ome  exlracu  from  b!a  foiinial*.  Tlie  tvtfrmet  to 
eameb  mmlndeil  Mr.  T'lrrance  that  they  w«r«  for- 
■norly  employed  in  Briliab  Colutnbia.  but  that  Iho 
MDCll  of  Ihe  beiaiii  «>  icrrifiod  horMv  that  Ihe  goTcra^ 
inenl  orden^  their  nan  lo  lio  dl*ci>niiniied. 

Th*  pmldnni  of  the  iMiMl'in  Ih*!!  made  aome  re- 
mark! alxKtt  Ihopoorallendancenlaotiieot  lltemeet- 
Inga,  —  at  one  time  iherc  wrrn  but  foor  jiervona 
preaent,  besldei  Ihe  offlcpri  and  rcpnner*,  —  which  he 
atlrlbuled  lo  Ibn  nnforlnnale  jHWltionof  tlielwlidllic 
in  which  tba  meelliigi  were  held:  and  tbeieclioa  wM 
then  ailjoamed. 


pRocERnryoft  of  tub  sEcriny  of 

ECOSOMIC  SCIESCE  AND  STAnsTtCS. 

TiilH  iccllDn  ban  been  In  ex[*ti-ner  almoit  from  iha 
fonniUiion  of  tlie  UrIiUli  ii<«noiatl(m,  liarlns  bMii 
orpniteil  a*  a  aectlwi  of  atatltitiu  fu  1S33:  econon- 
Ics  were  adiied  In  IMO.  Tlie  range  of  loplca  <on* 
aldorcd  Itas  bci-n  very  trlile,  and  hu  incliideil  nieli 
topics  aa  |>npulalloit,  mortality,  4'mljtrntlon.  labor, 
rriine,  puiilsbiDeDla,  debt,  wealth,  iiaile,  colnagdi 
banking.  Inanranca.  poor-lawa,  wliools,  llbmrlM,  aaal- 
laiy  reinitatliiii*,  wat«r- supply,  pollnllona  of  rlien, 
fiirtatry,  atTicuinire,  atuck-raiiliigt  iDiportB  and  «x> 

porii, 

Tlie  MicUon  aunmbled  at  eloTvn  o'clock  on  Tlitu*- 
day.  In  Synod  ball,  wvenU  blocka  dlnla&t  from 
Mdlill  college,  where  inoM.  of  the  aeciioiii  wer« 
located.  Kevertheleta,  about  110  ptraoni  were  prea* 
ent  to  IJslen  In  llin  aildrvaa  of  tha  locllonal  ptral- 
dcnl,  .'sir  ItlelianI  Teinple.  of  Loiiilon,  upon  tha 
general  statlsilci  of  ibc  Briilah  empire.'  It  waa  no. 
Ilceable  tlial  Ibe  applauae  occurred  when  refcrance 
woa  mado  to  the  laporiortty  of  Grrat  Britain,  and  bat 
once  whan  compariaons  tlioweit  ibe  Unlml  Staiea  to 
b«  anperior  to  tlie  empire.  A  role  of  Ihank*  wai  pro- 
pmetl  by  Pr»f,  J.  Clark  Murray,  of  Montreal,  and 
wai  >iip|>ortoil  by  Mr.  Kilward  Atktiiti>n  of  Doilon, 
who  hiKbly  com  pi  i  men  led  Sir  Klchard  Tampio  for  bit 
clfiirt*  In  tuuiidini;  the  ichool  of  Briilah  economical 
soieocc.  Profrruor  Murray  thought  Ihli  >ectiou  would 
be  more  Intercatlng  to  Canada  than  any  olber:  bn. 
caate,  1°  It  waa  not  lo  nhalraae,  and  8°  it  Irewed  of 
matlen  of  vital  Importance  to  Canadian  roten.  He 
hoped  MOD  to  M«  a  chair  ot  economic  uleuce  in 
McGIII  toUego. 

Sir  Richard  Temple  laid  bo  woiilil  acconl  the  place 
of  honor  to  ibe  United  Siatca,  and  mlled  on  Ur.  Au 
klnton  lo  read  ilie  Ural  paper,  entilieil '  What  makea 
the  rale  of  wa^ot.*  Mr.  AlkliiMiu  laid  that  the  argu- 
rocnt  of  Mr.  ilrnry  fieor^  in  lila  '  ProgrcM  and  pov- 
erty,* that  the  rich  arv  srowltig  rhiter,  and  tbo  poor 
>  'n»*iJitrMilt|irlDie4lDaWwwllu  SritmttvtSfi.i,\>.tU. 
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beooBiiiii,'  poorer,  ki  %  vliol«,  km  nol  conclutlTe,  and 
Uuit  i]ie  exlmordliiarr  clrcalitloii  of  Ibo  boidt  In 
iDKnjr  languagM  «liowe<]  bovr  alt-lin;MirUint  was  tli« 
quMllon  At  [lil<i  time.  He  1li«ivfuro  aii)|:g«alDil,  ia 
ttp\j.  tbnt,  B>  il  is  ^nerally  coiicetltd  itial  loiiiewbere 
and  b1wa;s  there  U  enough  anil  Ut  fpnr«,  Uio  quviilon 
Il  onlir  ODD  of  ill*lrlbiiti9ii,  not  of  pmdactlon.  And 
j»t  diatrlbuiluii  he  \ie\<l  M  be  tuUiidlnrr  to  produc- 
lion,  clBluiiug  ilml  at  uu  timu  ihoiild  mora  be  ilU- 
tributrd  than  nn*  proiliici:i1  In  Itint  pnrlod.  Thnt 
dUtribntlon  li  to  1°  Usw,  i;''  prnflt,  il"  Uljnr,  — the 
Iiut  recfllTlTiK  nil  that  tti«  uIIh-m  leave,  niiil  \K'Uiii 
lupiutired  by  wac«*.  The  true  irAi;w  wlik'U  h  iliic  lu 
the  labofvr  U  food,  fuel,  shi'ltpr,  niid  other  tm-ans  of 
*nbsUteiin'.  Tlio  vaat  majority  of  manklrnl  art 
wa«*-rweiver»,  Wliai  ilolvniilnei  llio  rtito  of  their 
withes  111  teriii»<  of  muiivy?  Ui'ih  ratfn  ttf  viagtx  art 
Ihf  nalurnl  'tnil  luxttmirif  Temtl  qf  foio  emit  iffprodtie- 
tlon.  Ei[>c<^ln11y  la  thin *o In  thnUnltpd  Stntva,  whrre 
tha  pnopli-  .irn  honioi^nii'xiR,  meMM  iil  Intorcoiniiiu- 
nlcHtioii  4iin])]e,  ui>l  ivherK  there  Is  no  ArtlBuiat  ob- 
Mructiuii  I"  prevenlcoiiitnertft".  WagM  ar«  ihervfor* 
the  canwqui'DCu  and  mnnlnilcr  orrr  ntier  caplLnl  ha< 
r«Mlv«d  Ita  profit*.  Thin  rvmalndiM"  lias  been  eon- 
Mantly  Increiuliig.  This  he  i1li)titnit«d  bjr  elabom(« 
staUsiiM,  cumplled  froai  llie  book*  of  two  Xcw  Hn^- 
land  cotton- factorlc*.  The  prolltii  ilcirlliiad,  hnvlng 
boob  3.40  mnts  per  ;aril  lu  llf^iH;  t.l.SIn  I!!l4ii;  I. II  In 
1850:  ,0(1  111  IJ^IMI:  ,IIM  In  IS70;  AS  in  ISSO;  .J3  In  I8S3; 
Mid  .41  In  iS'it.  The  avemee  nniiiial  wiu^  pur  opera- 
tor had  increaieil  nx  (h«  iibDi-u  ilMii  ai  (ollowi:  (^104, 
tl7S.  tiOO,  91VIT,  iiin.  »2'j9.  »£NT,  luid  i-nm.  1  I'rottu 
and  wn^M  toiteilier  tiiowed  a  constant  incrcatc  diic 
to  iuur«aieil  efflci«ncf  and  subdivision  of  labor.  Im- 
proved mncblncry,  and  a  wn>i'>|iii>nt  ]<iiri>r  i-ool  al 
production.  Capital  nlmir?  miule  llii*  |>i>i>»ible.  Van- 
derlilU  wa*  pronouiu'ed  the  i;rrali-Bl  commtuiisi  In 
tlie  L'nltvd  Slates,  lu  Iliat.  fur  every  cent  \tf  *avo« 
from  hli  railroad!!,  hu  lavei  ■  dollnr  <■>  llir-  inaum  in 
the  colt  of  traniporlHllim.  ami  IhiM  siklt-  a  tort  cwc  of 
producilon,  whkii.  In  Inin.clvetahljEh  rate  of  «a);e<. 
Mr.  A(i<insDn  Incidentallj'  puliiled  out,  a*  ngaln^t  the 
Malthiiiian  theory,  Ibnl  aiyel  iiflold  icu  mllri,  iquarc 
voiiM  hold  the  popiilatiiin  of  ihi>  euvili,  wlill*  one 
iH<>nly  miles  square  would  sett  cvi>ry  peraun;  and 
lliat,  but  for  the  lDt«rdepeiidGnce  of  nations,  an  etiot^ 
IDDUS  port  of  the  products  of  our  mil  h-ouIiI  rot  as 
raluelcM.  It  i>  our  duty  to  «how  ihe  niafset  how,  In 
Ibe  dIstrlliUTloii,  enuh  may  Kot  his  share:  ur,  b»  Glad- 
atone  hot  said,  to  weave  iho  web  of  conconi  uuiong 
ihe  natloiia. 

The  pnpor  was  dlieuKted  ut  Iriigth  by  !>ir  Ricliard 
Templi:  .1.  li.  Uarlln  of  London;  Prof.  II.  S.  Vox- 
well  of  5l.  John's  coDoge,  Cambridge:  Mr.  Swire 
Suillli,  of  ihi^  Royal  commlstlon  on  education,  I.ov- 
fleld,  England;  David  Ciiadwlclc  of  London;  and 
Conivllnn  Walfonl,  ihe  tccretnry  uf  the  Geu^naphi- 
cal  MClGly,  London.  The  geiipral  lenor  of  dlicui- 
aiou  waa  hlglily  fom  pi  I  men  tar)'  to  tli«  aiaaytil.  Mr. 
Alartln  Ihouglit  labur  and  capital  nunrotdably  In  op- 
poilclon.  not  to  say  anisi^nlstlc ;  and  that  the  rale 
of  wo^t  woiilil  1n)  det«ruilaetl  by  the  margin  cilst- 
■  All  Itfanm  an  ndiunl  Ui  (old  bull. 


iiig  between  Ibe  cost  at  iragea  and  wliat  Hie  Inbnftr 
l«  wlllliiB  lo  confine  blmwlf  to  for  a  living.  Tbai 
marKtn  whicli  *o  aliracl*  ciniitranu  Iw  found  rxcee- 
alve  on  this  continent,  and  wm  totally  at  a  lou  to 
e:iplalii  why  it  wguirud  ten  cenlt  to  pel  liis  boot« 
blacked  in  Montreal. 

ProfoHor  FoxwdII  *ald  t.kit  In  Rlcnnlo's  liinu  npl- 
Ul  wiu  Ihe  stitrliiiit'poiut  for  dlirniflon;  n»w  It  U 
labor.  Gen.  F.  A.  Walker  has  done  inncli,  by  bli 
polliical  economy,  to  inOupncc  tliou^lit  lu  EoslaiKl. 
In  the  dltUrlbuIlon  In  •|iie*tl<in,  every  thin;  depenils 
upon  the  f<]U'ititii  o}  Uie  bargitiaff.  As  laboran 
have  beooiue  wi^er,  they  lini-e  barsaineil  for  a  balUr 
distribution.  In  the  C'nlted  Siut«s  this  bos  been 
potent,  Tlio  diffaalon  of  properly  as  a  n!t«(T«  is  a 
very  lm]>ortanl  aid  lo  batgiLioors,  EngUnil  much 
iieedN  to  educate  Its  laborars,  and  wcura  a  dlfliulou 
of  property.  Monopolies  he  had  regarded  with  dU- 
tnut.  but  il  coming  to  think  tliem  dcsimii(«:  tliey 
ninst,  howrver,  bo  untlvi'  tome  public  control  and 
ronr^Bt.  Ue  poinlod  onl  Ihat  lit'  rise  in  factory 
wa^ea  had  been  coincident  wIlli  ihe  ri*o  of  labor- 
nnldnf.  and  doubled  wiiDlher  capitalists  vatnnlaiily 
mlsoil  tlio  wage*,  Capital  hircitcd  In  faclnrlea  waa 
■luubileos  receiving  a  lower  |ierceniase  of  prudt.  but 
inlvreni  li  also  lowt^r.  Mr.  Smith  ci>uld  see,  in  Iho 
facts  [iiTscnii!!!,  only  Adum  Smith's  law  o[  (upply 
anil  ilcmnnd  nrgnlHiIng  rale  of  wagen.  Mr.  Cba4- 
wlck  ileinurrfd  frum  the  Suilih  docirlii*.  ElUturblng 
elemeiila  Iuvd  come  lu.  Ity  cumlilnatioti  Enjtllsh 
Uborera  iiave  forced  higlier  nsj^s,  and  Ihe  bour«  of 
lalwr  per  week  from  nlxty  in  IMO  (o  n(iy-»lx  and  ono- 
half  in  l^cM.  CapiialisU  have  always  known  llielr 
power:  the  Uborera.  only  recently.  (Jennaii*.  Freucb. 
and  SwIrs  work  aixty  hour*.  >oleIy  bocaiue  ihrydo 
not  renlixe  llieir  [lowor.  and  ciitnblnc  f"r  a  rcdnctloD, 
Mr,  Aikliisoii  nilmlltvd  that  chatSCler,  In  Ihe  last 
nnalysis,  makes  the  vitle  of  wase*-  He  Ihuushl,  Uiat. 
allhnugli  Icglslalion  hod  attempted  In  Massacliusetta 
to  rvgulnie  hotiri  of  Itlwr,  ihi>  clintigve  cilod  bar* 
cunie  about  niilurally,  and  reganllesi  thereof. 

Tlii'i'i-  |iapei9  on  savings  bank*  followed.  Mr. 
W.  A.  Diiiigtusi,  of  Ihn  Frrolmld  a-id  savin-js  soeletf 
of  Toronto,  gave  ttie  hittory  and  ilcfcrlUid  ilie  man- 
agement of  loan  and  savings  conipiinles  In  Untarlo. 
btarling  iii  l^-^A,  the  nnnilwr  has  reached  73,  wllh 
assets  of  »Tl<,ilx>.OiX<«.  Sewn  i>«r  cent  I*  obtained  In 
Ontario,  and  nine  p«r  cent  In  Manitoba,  on  pwd 
mortgages.  Since  1^74  Ihe  companies  have  obtained 
some  money  from  England,  tlie  amount  so  liaudled 
amounting  to  $£'i,l}7U,t<U3.  Mr.  SlnphiTn  Uonnie  re- 
marked u|Kni  the  o|iportun1ty  thus  pi\-aenU)il  for 
England  to  inveil  surplus  funds,  and  uf  her  doty  to 
thus  aid  her  colonies.  Mr.  Atkinson  s|K)kc  of  the 
SUO.OOO  actiouiila  areraglng  (•'liJi)  rach.  In  MaMaehu- 
■etts  tarings  banks,  and  of  thn  accumulaiions  made 
liy  Irish  laborers  Mr-  J.  Cunulngharo  Stewart,  of 
Ottawa,  son  I  n  pnpi:r  upon  the  hislorjr  and  progTSM 
of  iHMt-olKce  iiitvini.'S  bitnk*.  which  contained  the 
suilstlea  of  the  subjeci  from  ollii-Ial  sourcee.  After 
sixteen  jwars'  growth,  Ontario  lias  &7.2(MI  dqMMitora, 
and  (Jucbec  9,380,  Thn  depiiilts  amount  to  tl3,- 
»lii,O0O,  one-half  of  whlcti  Is  held  In  Montreal  and 
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Qnotwc  CII7.  Mr.  TliamM  D.  Tim*  aIm  tent  a 
pkpM"  oa  ilmiiliikin  ui)tig>  bnnks.  VicF-jireclilvtit 
HMiln  remiukeil  npon  ih»«  pap^n.  ilcprecntlns  tbe 
teadeiMy  o(  people  lo  mvolil  iiukiiig  tlidr  own 
lDVM(in*nU  by  hiiniKEnK  tli«iii  loo  tiiiic)i  10  nich 

IlKlllllUlMU. 

A  paptron  Irish  ciiiigraiion  wm  rniil  In  belialt  of 
Ur.  June*  A.  Tukr,  ttic  (oundor  of  Tiikr'*  (inlKTB- 
tloii  burMii.  Till*  psjier  itrHpIilciUly  pk-lure<l  Ibo 
kbjtn  eoiiiJIiloit  ill  ConnMa^it  mid  iiiaQT  IrUb  conn- 
Urn.  Soro«  SOIVW  fmnille*.  or  1.000,000  pcnoni. 
occupy  Rroall  lioliliiiss  never  t*x«d  ■■  woith  over 
fSUtofOO,  Mill  rixislailiiK  of  from  one  to  t«n  acres 
o(  1ios4aniI.  ThiB  nt  beat  yirldt  not  over  nine 
Bioiiib*'  *ub^9itiKe.  leaving  tliKt  monlhi'  ilcpeiiil> 
eiice  on  I'liarlty.  Hie  Icail  evil  for  remcilylng  till* 
sUlc  of  atfxln  w»»  finiiiil  In  ciDlitntiioii  to  Anwric*. 
At  KH  oxpiMidiiiire  of  «W«,£00  li«  Iim  Aiileti  9,4»1  to 
MCkkbeiterliuuteiii  the  iK-w  world.  Of  tlii*  money, 
SSO.OOO  ar*s  fiutu  the  $ei'ornraeiit,  and  tlie  rcnuln- 
der  private  glfu.  Orw  wvaiity-teven  por  cent  wor» 
tbe  yoiiiie  uiid  bi'Hiihy,  Imi  too  poor  to  oliiain  traii»- 
porulioii  inuiiey  fur  tli«in«tf Ivea.  OiiN  locatei).  bon-- 
«ver,  iliey  li>v«  Uwn  induiivluua,  and  at  once  set  in 
work  10  (cnii  back  Mvlngs  to  tliclr  relative*,  ihiu 
<nali1l»K  ilieni  aUo  lo  uinlgratn.  N*ul  Ii>m  than 
tU.OOO  wa*  M>  rvtiiriied  lu  Ireland  In  IKI'-J  and  1^83. 
OM  »bop-kee|ier  bnvlng  coshnl  (l.oon  of  tucli  ilmlia. 
Of  the  counties  funilaliluf'  ninlgraiita.  icronteeii  pw 
c«fiC  of  itic  poptilHitnii  itA«  renioveil.  Tlio  people 
vera  located  in  liU  liiflerFiil  places.  \iS  In  lijc  Unitwl 
Stales,  axti  IT  In  Citnada.  Lcn*  itmii  Arc  ]>cr  cnl 
bad  ever  ittteieil  a  oinptalni  aa  to  iliclr  new  condi- 
Uon.  Tlio  inper  «-ai  diacuMCil  by  Hr.  John  Lowe, 
Depniiriirnt  of  n;pricuUure  at  Ottn«-«,  and  by  Major 
P.  G.  Craigle  of  Lixulan,  both  of  it  liimi  liwl  olMcrvcil 
tbecoodeRecU  of  Ur.  Tuke'a  work.  Tim  liilleraiiid, 
'Tli«  Iriiliinao  will  (ucceed  bett  out.  uf  Ireland.' 

Mr.  Vf.  tresiHaiili.  president  of  tbo  Ucllraurno 
diambcr  uf  eommerce,  rend  a  pn|tor  on  (lie  ElrlllBh 
Empire  In  Xorlli  Ani^irfca  iinU  Aiittralia.  He  made 
«laborale  comparison*  I'ctnrcen  Canada  and  Auslmlla, 
and  runiUlieil  valuatile  facts,  cippcially  concufnlng 
tlie  Imter.  He  admitted  iliat  a  dmiubt  liad  in'i')jl 
away  (cn  million  »lieep,  but  Mid  (liey  bail  sixty-*ii 
million  left,  Tbu  dominion  exports  of  ISS::  wore 
valued  at  W7.07l.O0O;  ilie  AmtrallaD,  at  |L:f.V>,u0i>,- 
00»,  ctilclly  conii<lMln|[  of  uool  and  sold.  Victoria 
bas  already  exporied  i.'SM.UUO.OCHi  sierlint;  In  gold. 
Tbe  dominion  hM  U.OOO  niil«  uf  rrtilH-ny:  AuMralia, 
7.l<00  mllea.  Dominion  annual  revenue,  t>3(l,UtM,<)00; 
Australian.  »ll<>,i>00.00i).  Dominion  debt.  *1G3^).- 
OUO;  AuMnlian.  IdSO.SSO.OOO.  He  iireed  the  need  of 
clowT  t)«t  between  Great  Itrilain  and  bcr  colonics. 

On  Friday,  Tlco-|>resldunt  Martlu  road  ■  paper 
oa  madia  of  escbang*,  or  nolet  upon  itia  precious 
tnatala,  speaking  of  1"  lbs  metala.  i"  coin,  3°  bank* 
IWtM,  4°  inslrumeiile  of  credit.  The  diicusslon 
wsa  pajtldpateil  In  by  Mr.  Cluululck:  Ur.  Atkinson; 
Mr.  8Ldney  ttsber,  X.P.:  Ur.  Siepbon  ll<jitrne  of 
Wallinf;lun,  Sun«y;  Hon.  C.  W.  Fremanlte.  Uuler 
of  the  ruyal  mini.  London;  and  Dr.  James  Ed- 
muudt  ol  London.    The  Uuer  spoke  of  small  hink- 


iioica  as  a  most  serlou*  media  ot  Infection,  ilir  semi 
0(  cbolera,  iimall-poi,  iicarlel-fever.  etc.  l»-lnB  re- 
tained ibervin.  Co4n  may  be  dlslnfeoled  In'  beat. 
Tbe  papcf  and  tbe  dlsciuiion  ineltiiM  *acb  toiilca 
«•  the  advanlaRoa  and  iHsadiaiilaSPi  of  coin,  tbe 
tup|M»ed  i-otd  depredation  since  ilie  openlnu  ol 
American  and  Aii*lr«llan  mine*,  lite  danitef*  from 
Incouvortlble  notes,  llie  Improbnliilily  of  clian^ee  in 
tlkf  Knittleb  sovereign,  Ibe  jiroprr  nMlbod  of  nicMing 
tluicspeikaeof  converiiniE  bullion  Into  coin,  tbo  Utaa- 
IngB  of  a  good  banking 'Bysleni.  with  allutions  to  tlMM 
of  the  t'idted  Slates,  lEuuia.  and  oilier  nadoiia, 
Dr.  Edmunds  reiiardcil  lliv  value  of  gold  as  depend- 
ent on  so  many  variables,  ibst  it*  actual  value  cannot 
be  aseerii^ned.  Ur.  Atklnaon  tliou)(Iit  gnU  liad  lost 
some  of  its  purebasing  power,  and  Mr,  Uartinihoiigbt 
it  bad  steadily  Increased. 

Mr,  Allcbael  G.  Uulbsll  ot  London,  aulbor  of  the 
Dictionary  of  statistics,  read  a  p^wr  uihmi  the  d«bu 
of  nations.  Tbe  debts  of  tbe  leading  nailous  In 
I6S4  he  reported  In  millions  of  dullan.  ai  follows: 
Prance.  4,tP7:.:  Great  Britain,  3.TH0:  Itu*>U.  *,TO; 
Austria.  %bUJ;  Italy.  S.llNi;  Germany,  I.StD;  Sp«ln, 
l.HSO;  Unlieil  Sialee,  l.Ki^;  ^jiauUb  America.  inS; 
India,  8(10:  Turkey.  710;  AuilralJa,  hSO;  Egypt.  SUA: 
PorinKal,  r,:i>'i;  Holland,  4;>ii;  Uvlgium.  3S0;  Japan, 
33S;  Canada.  100;  Kouniania,  IXi;  f-o\Uh  Africa, 
IIS;  Nurway  and  Sireden,  KKI;  Greece,  W:  Denmark. 
CO;  Sergio.  aX  Gmnd  total.  *37,15"..OO0.O(iO.  From 
1418  to  IS70.  the  annual  increase  avcr.iged  (ili.OOO.UOb; 
fi'uui  IS70  til  ISM,  91  i3,0D>i.i>i)0.  The  Incn-ase.  bow- 
ever,  bns  not  kept  pace  wUb  llie  increase  o(  wedtli. 
(>[  cdulng  debts,  sixty  prr  ecnt  stand  for  war  ex- 
[wndUure,  and  fot^  per  ornt  for  Iraptvvenenti ;  bat 
of  debts  Incurred  since  ISiS,  flfty-Bve  per  cent  was 
tor  peace,  and  fony-flvn  |ier  cetit  for  war.  Tbe  paper 
nai  dlBCtissed  by  Air.  Walfonl.  Dr.  y^innnils.  and 
Ur.  Atlclnaou.  Tbe  contrw.'tinj(  of  wnr-Ui-bis  was 
■evetoly  denounced;  and,  altfaougb  tbe  (Mayist  re- 
Karded  debt  aa  a  convenient  Investment,  as  no  Injury 
to  tbe  wofking-dasaos,  and  a*  tuA  lu  be  feared,  the 
tenor  of  criticism  was  decidedly  advenw'  to  tlww 
ideas.  Mr.  Atkinson  especially  criticised  the  Iwnd- 
liolder.  If  not  sifo  a  producer,  mi  a  buflrn  upnu  ><>ol. 
ety.  To  ascertain  wbst  bonkn  a  iiailotial  debt  is, 
ne  should  couslder,  not  population,  ihiI  accninulnted 
wcaltb  eten.  but  the  annual  luillvnat  prvJuct.  Itur- 
df'U  i*  In  rntln  to  net  savings.  A  people  wliicb  cannot 
save  any  Ibiiifi  from  tbe  current  product  is  unlicsr- 
ably  burdened  by  a  public  debt.  How  many  laboring 
men  In  Europe,  be  asked,  can  Kive  twelie  |>onnd* 
per  year?  Tbe  L'.  S.  debt,  be  said,  bad  berii  reduced 
from  elgbty-eisbl  ilollar*  per  raplla  to  twenly-five 
dollara  per  capiia.  He  claimed  Ibnl  It  reached 
»3,000,00<\UOII  at  tlic  close  of  tbe  war.  allbouicb  IIm 
oBlcIal  debt  statements  never  showed  so  mncb.  There 
were  outstanding  and  unaudited  liabilities  wbldi 
made  the  difference.  Hefora  these  had  been  adjusted, 
cbc  debt  bad  been  reduced  l>y  a  similar  amount.  He 
proplteslnd  tliai  tlic  prDgrcst  of  this  contioeiit  would 
compel  Kurupe  to  disband  Iter  nrmlcs,  and  pay  off 
her  debl),  in  order  to  get  tipoD  a  competing  footing. 

A  paper  sent  b^  Ur.  J.  HoLeunau,  upoti  Canadian 
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Anuicu,  wni  JIicuhciI  li<r  Mr.  Stephen  Bourne,  Mr. 
Ilftle  of  Montrral,  Mr.  Aiklnnoii,  Mr.  Tlinmiu  WhIIr, 
and  (Hhor*.  S»nie  crliiuixiii  uf  ruiiailJnii  tHrtfT-Inws 
And  Ui«  tale  ^f  jmblrc  laiitli  wi-ra  motli!  by  Eiigllsh- 
mea,  anil  repilpil  lc>  wIIIi  tplrlt  tif  Ckondliuia.  The 
Ullur  usunlly  prr>rM>i^i1  lo  tw  TrM-inukn.  bnt  il». 
fon'Iod  iho  liirlfT,  an  rf<]iiir«d  by  very  pecullw  circnm- 
ttanw^  »iich  as  lis  pruxiuiily  to  Ibu  Uti1t«il  Stnles. 
Th*  Amrricnn  llieory  of  llic  mbdlvUion  of  public 
Iknil*  WM  rxpbinrd  by  Mr.  AIkiii*on,  who  aim  tltun- 
iralml  iiubllc  »iiIisiiIi«Sti|:  of  ruilroad  rii.'li«ii|p»  liy  (he 
bittory  o[  lliu  Ilouui-  tiiNiiel.  Tbe  inti-i-eitt  uii  Ibit 
debt  would  alone  pay  (or  tmniporilng  ibc  l-tfiul  of 
New  England  tmm  thr  far  woat  In  Rniilon. 

UAjtir  r.  O.  C'raijclf-,  secivtary  of  ilio  Onlni] 
clumber  of  mcrkutttmr.  rmd  »  pniwruii  aj;ri<rii1lumT 
production  with  «p!^cial  refi^wnci;  to  llie  supply  ol 
moat.  Wkli  an  Incroaiio  In  Ilie  population  of  (ireat 
Britsln  aliice  ISitti  uf  16?.  then'  hu  beeu  but  i%  In- 
OtMM  iif  L-ttltiTsted  >rvB.  11%  iiK^n-nae  in  eolllc.  nml 
24%decrca»i  in  ilieep.  Conaf^ijiicntlf  tho  Importiiiiun 
of  meat  has  grown  Imm  100,000  ton*  In  IKHH,  io:uil.000 
ton*  In  ISH  and  totVi.cKX)  ions  in  ISSl.  The  toUl 
consumption  iu  ISeS  Le  placed  at  1.274.000  tons,  or  100 
pounds  percapiU;  in  1883,  at  1.774,000  torn,  or  112 
pounds  per  eapita.  'rtie  pnpcv  was  dlsetitiU'd  by  Pro- 
f«H(ir  William  II.  Itrewur  of  Yale  college,  Mr.  Alkln- 
BOIi.  and  otbert.  Mr.  .Vlkin^ion  said  lie  liaJ  tried  In 
vain  to  nscertnln  the  con  sum  pi  Ion  of  nieal  per  capiin 
In  the  1'nilcd  Status.  A  year's  supply  of  nicnt  and 
Hour  bad  been  aMumeU  lo  Include  three  hundred 
pounds  of  tlio  former  and  une  barrel  of  tlie  latter. 
To  more  this  year's  supply  from  the  wrsi,  tu  place 
of  prtHiucllon.  to  .Ha.«t>ii:biisetta.  crisis  but  one  day's 
labor,  $1.25.  tie  also  spoke  of  the  ne(;ro  rations  — 
tbrte  and  a  liolf  [louuds  of  bacon  and  ono  peck  of 
eora  meal  —  as  proitucing  a  nlven  amonni  of  force 
at  the  smalleii  cost  of  any  diet  amonK  atiy  iMwiple  of 
the  earth,  tli«  c<>8t  belne  but  seven  cenl4  i>er  day. 
The  feuaon  Is  that  the  '  hog  and  hominy '  are  |«.-cul' 
larly  adapted  to  each  other  for  read;  and  perfect  di- 
gMtlon. 

Profe*»or  John  IVinee  Sheldon  and  I'rof.  W, 
PreuUDi  of  the  Dowijton  college  of  ^rkullure  In 
Sallsbitrj,  read  Intercttlng  paprni  upon  RrltUh  jnd 
Cviaillan  aBrlcnUure.  a<  did  Prof.  W.  Itrown  upon 
CaiiMllan  agri culture.  l'a|>ers  by  Gvn.  M.  Lanile 
of  Lonilon,  John  Carut--?;ie,  SI. P.,  of  reicrborongb, 
Ont.,  .-tnd  Sydney  Fisher.  .M.P..  had  l>een  prepared 
upon  tlio  aKrlcultnni  of  Nova  Scotia,  OnUrlo,  and 
Quebec  :  but  ihure  wm  not  tlni«  lo  |>reMut  them, 
tile  •eclion  bavtiij;  been  in  coiiilnuons  sewion  ti>r  six 
faonnu  I'ropaslllons  Ut  prevent  the  entrance  of  eatite- 
dlMMM  from  tlie  U.  S.  werc  repeatedly  made  and  fa- 
Torably  received.  It  was  shown  that  the  acreage  lu 
Great  Britain  devoted  to  wheat  and  eoru  is  constant- 
ly deereaaioij,  and  tlial  to  graw  andpaslurmgelncraaii- 
Inc.  Kann-rrnis  aio  deetlnlng,  and  must  contiiiite 
to  doctlnr.  (Eallway  charges  there  are  osoTbltant, 
Wheat  can  bo  bnMisht  aerosa  tlie  ocean  cheaper  than 
from  some  connltei  by  rail.  Several  gentlemen  itU- 
enxtd  the  pajMn.  Peter  Price,  an  English  land- 
owner, altered  bts  •sionlshineiit  at  ivhat  he  had  tran 


here:  bis  belt  tenants  are  leaving  him,  and  ho  cannot 
rabuhe  them.  His  estate  of  three  humlrcd  bikI  flflj 
acres  M  going  into  pasture,  and  he  cannot  gp|  mougb 
out  of  it  lu  pay  taxes.  Tlie  thrift  o(  Canwllan  »s^l- 
cultnrists  and  the  enibarrnstni«nl«  of  Graat  Britain 
were  brought  ont  In  the  most  striking  uianner,  niiieh 
to  tlie  sfttisfaetion  of  (Canadians,  the  amaMnneDt  of 
the  Briiiafa.  ami  the  amuwrnenl  of  American*. 

On  Monday  a  paper  by  Mr.  Stephen  Bnnme  wn 
rend  Upon  the  Inlerilitpendence  of  the  several  jiot- 
ilons  of  tlie  Briilih  Kinplre.  .Mier  presenting  aooie 
statisttca,  Mr.  Bourne  entereil  upon  nn  eihortalton 
to  tho  colonies  to  couibine  wiih  the  mother  country 
In  refii»In][  to  buy  from  nations  which  enforce  pro- 
tection. '  We  should,'  said  bo.  '  Inch  tlie  nations 
that  ne  have  n  world  of  our  owu.'  Ho  would  Dot 
aniwer  proti'cilon  with  protection,  but  with  absolute 
cessation  of  trade  with  those  who  are  not  'fair- 
traders.*  Sir  Klehard  Temple  tnixiiesK-d  that  Eng- 
land could  not,  so  far  aa  now  known,  got  lis  lo4ig- 
staple  cotton  anywhere  but  frnui  tlie  United  Stales, 
a  hlRli-tarlB  nation.  Mr.  Chndwlck  denouncol  the 
propo^iiioii,  and  tald  the  anllior  dani  not  make  It, 
were  the  section  In  teraion  In  the  Hritl^  IsIm, 
'Tills,'  ho  said,  'wmitd  ttaree  half  our  peopl«  and 
halt  our  cattle'  The  president  felt  ealled  upon  lo 
defend  frwiloni  of  ■procli,  althoiiith  not  ajjrevlnx 
with  the  speaker.  Amid  iiiueh  excitement  the<.'an«- 
dians  rnshed  1o  the  defence  of  Iheirlariff,  and  openly 
declan-d  that  It  they  must  cboo>a  IwLwcfn  sncb  on 
alliance  with  (Jrcat  Britain  and  one  with  Ibo  Vntled 
States,  they  had  much  to  gain  and  lillle  to  leM  by 
ehooslntc  Ihc  latinr.  Mr.  .\iklnson  indicated  tli« 
satisfaction  which  tlie  Uiiilert  .Sales  might  feel  at 
such  an  iirranpement.  It  would  keep  lier  product*  at 
home,  glut  the  market,  make  labor  much  cheaper, 
and  >o  reduce  the  cost  of  manufsctnred  fabric*.  She 
would  Ihon  bo  able  to  compete  In  ihe  world's  marlteta, 
aa  the  c&nnot  nuw  with  English  man u tact iirersi  Mr, 
Thomas  U.  Ilallburton  said  Ihe  foreiij-n  trade  of  Eng- 
land was  decreasing,  and  lliat  ai  the  present  rale  of 
decrease  hut  twenty  yean  were  needed  In  terminate 
It;  benee  the  need  of  wine  dealings  with  th<>  roloiilc* 
and  foreign  nation*.  Mr.  Roswell  FUber  of  }lonlreal 
■aid  *ueh  a  policy  would  not  do  for  tho  doiulnh>fi. 
'  We  Canadians  exist  here  on  the  suffomiicc  o(  tfaa 
I'niiud  SUIve'  [lond  shouts  of  No,  NoU'  Should 
Englainl  retaliate  u[>ou  the  United  Slates.  U  could 
crush  Canada  with  a  prohibitory  tariff.  But  putltl- 
cally  and  socially  Canada  was  nearer  the  latter  than 
the  former.  No  number  of  ocean  tolettraptis  and 
awUt  steamers  can  destroy  American  unity  fgreat 
excitement^  Sir  Francis  Itincks.  a  Canadian  poli- 
tician of  fifty  years'  wipcricnce,  being  londly  called 
for,  said.  '  Let  well  alone.'  CaiiailH  doei  not  want 
ropreientalion  in  the  British  parliament  and  hi  army 
tai-lltt*.  nor  U  she  interested  in  her  Majesty's  foreign 
policy.  He  nmphaslicd  .\merlean  frlendllntti,  and 
the  neeestity  of  meeting  the  tarlfl  of  the  Uultad 
States  wisely. 

Mr.  R.  W.  Cooke  Taylor,  Inspector  of  factories, 
Treston,  Eng.,  read  a  paper  on  factory  acts.  TbeM 
are  tor  the  protection  oif  women  and  cfaUdran.    Mra, 
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King  anil  Sir*,  nnllett  diKniAcd  the  pftper,  tsxptvt*- 
inf  dt>*all*(MlU>ii  irllh  itii'  not,  ami  uijing  vonwn 
could  Tivke  mra  i>t  tfaDniMlre*.  Mr.  Robert  C.  Adam 
o(  Itonlreal  rvad  ■  pnpvr  on  the  plioiphaU  Ind(i>- 
Irj  of  Caniidn.  In  l^i^  li  ninouiitril  lo  17,500  loot, 
rixioplinif  JAiiiU  Ikfc  Milil  M  li'Kh  "*  H,'i20  prracr*- 
llr.  tliijilii'S  Mr.  Mftrllii.aiiilS!rKic1iurilTomp)edl»- 
eusted  Ibe  pft|i«r.  A  valuable  paper  on  t]i«  flslieri«t 
ol  CnuMta,  by  Mr.  L.  Z.  Joncai,  wu  mul  lijr  Mr. 
TIrainu  Wlilte,  M.P.'  Tlie  pnptr  wa*  illtcniMd  by 
Mr.  Conwlini  W«lfur\I  hihI  Itr.  C.  VT.  Smltey  of  the 
U.  S.  flili.CDiumiralon.  ScvrraJ  forestry  paper!  tloeed 
the  (tttlni;,—  I'tottmtoT  Broirn  of  Onuirio,  on  the 
applloallnii  lit  ncletitinc  iliid  practlcnl  arboriculUiro 
to  Caniila:  Mr.  J-  P.  Hugliea,  on  the  necMaity  nf 
ttiTvK  prcKriatioti:  Mr.  A,  T,  Dmniiiionil  of  Moni- 
r<ml.  on  thi>  dlMilbittJou  of  Carinclliui  lrrp«;  and  Mr. 
K.  B.  Ilotiiih,  on  Uio  (utur«  policy  of  ll«?  foml  nian- 
a^niviit  of  the  United  SUteo.  Mr.  Walftinl  re- 
marked Itiat  forcit  eulture  In  GtigUiid  pnyn  Inur  per 
cent  profli,  and  In  thv  Unlli'd  Stnf*  ii'vi'ii  per  ecaU 
Mr.  Caruih«rt  nf  ilio  ItritUli  nniiufuiii  alto  nindo  rr- 
narlLS.  Tli«  antbrDpoQicLrle  colnnlit(t^«  iire«i-iit«il  a 
prtDU-d  report,  ineliidltig  obtiTvntioiis  on  eyesight 
by  Mr.  C.  Kothorta.  Thin  Ti-parl  contained  valuable 
Mblr*.  On  THcuilny  Mr,  Coriirlhii  Wnlfonl  (poke 
Upon  land  and  HaU'rconuTiiiiiii'aiioti.  itr.  K.  Wn^ge 
aad  Akxandor  UcDuugall  pre>eni«d  a  joint  paper 
upon  llw  lanie  topic.  A  paiicr  by  Emilc  do  Lave- 
ley*,  npoii  land  lawn,  wa*  tend  by  tlM  aerretary.  Mln 
Maria  Bye,  Mrs.  Uliti.  and  Mr^  Joyce  eai-ti  read 
a  paper  nii  leiiiali'  cinlgraiKin.  C.  ha  Ncio  Fotfiet 
rtad  n  papor  on  tlie  rrlailve  dangers  ot  coal  and 
melal  luinin):.  Many  of  tbe  papers  were  prMCBted 
by  itie  auitiori  in  prlnteil  forin,  and  printed  nb»tracts 
of  laauy  otiKni  were  clrcuintrd. 
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^ROCEEDIXGS  OF  THE  SECTION  OF 
MECUANICAL  SCIENCE. 

TiiK  mechanical  acienoe  aeellon  of  the  Brltlsli 
Anoclatlon  appears  to  be  in  a  proajierous  coiidllion, 
H  was  lntinial«d,  indeed,  in  tlie  o[>cning  pnrai;raj>1i 
nt  the  addrtiM  of  lu  pmld«nt.  Sir  Frvdorlck  Bmni- 
well:  tbli  ia  due,  iioitaubi,  to  ilie  fact  that  its  acopv 
i*  iDUch  wider  Iban  lis  name  Impllea.  The  preaident'a 
■tddresin'M  inatnicilTe  u  well  as  witty;  it  woj  In  tb« 
torm  of  an  apoloiiy  for  thii  pnicclcal  clianu'ter  of  the 
HciloB.  and  exlilbited  In  detail  ihu  interdt-pendence 
between  It  and  tlie  others,  ahowing  it  U>  be  comple- 
meniary  to  them;  but  the  dliilnguUlicd  antlior  did 
not  fall  to  •c<ilt4>r  Tftliiahli?  tuggiuitlons  Ihrongiiout, 
and  to  iudleate  suiiiu  lines  of  past  and  future  prng> 
ICW.  Tlie  address,  however,  contains  no  carvfiitly 
dIgMttd  suininB^  of  onglnenring  progrcu  for  the 
psHyearor  lip  tolhepreteut  (iuie:  iind  tboii|;h  Rinny 
Valiuble  papen.  prepared  by  rcqnesl.  fiiimmnriie  proj;* 
nM  la  parllcular  dirccUona,  tlie  general  scloiitlftj 
mdtr  niii*t  wrloufjy  rcfcret  the  fact.  The  various 
crttictMua  upon  the  hampering  action  of  the  govera- 

I  Tlilt  ptfir  will  be  jiulillihcd  In  ibc  V.  8.  Aih  <omml*iUia 
tnllMtD. 


netii  toward  engineering  enlerprUeiv  ■»<)»  u  clcdrte 
UjchininR,  tlie  Icle^ibome,  ih«  Cbannd  tnnnci,  brought 
Mil  Uie  itrong  teellnic  i>f  the  Eosllah  momb^r*,  thai 
the  government  fbould  eontiue  ilielt  lo  governing. 
Tbe  courtesy  shown  Ibe  prcsidenl  in  tbc delivery  and 
occoptanci^  of  hi*  addrosa  was  a  pleasant  fnilurv :  Ihe 
preslikriiia  nf  Ui«  OMOcialion  niiil  nf  lli«  pliysiral  Ktc- 
lion.a*  well  as  (he  sectional  vkip-pn.->ideDl*  and  secr^* 
lariei.  were  upon  the  pUiforni,  and  ilie  forruer  moved 
a  roi«  of  ihoiiks.  In  dolnf  so  Lord  Raylelgh  cotn. 
inonti<d  ii|y<ii  tli«  CbaoneJ  tunnel  and  otlivr  coveni- 
inent  iniurference;  and  was  followed  by  Vke-prvsident 
Tliursion,  who  aeconded  the  motion,  exprcialng  the 
American  i^npalhy  silb  the  obitiury  notice  of  Wil- 
liam Siemens,  and  cnnllnlly  Inviting  ilie  mriaben  la 
take  part  in  tiectioo  D  at  rbiladvlpbta. 

Tlic  iiiuliiplicitlon  of  tection  ofBcer*  ia  to  be  noted; 
there  bclag  no  less  than  dgbt  vle»-prr«idcnt*,  fonr 
srcroiariM,  and  a  largfl  BMtional  eDininiiii^e,  among 
wliom  appear  tb«  following  ^iiiemen  from  tbo 
United  Slates:  Mtssr*.  Coon.  Emery,  Uoadley. 
Leavitt,  and  Woodbury,  and  rrafesior*  Barker,  Bell, 
ICogera,  iitid  Webb. 

Many  of  tb«  paper*  reail  were  '  progms  papeif,' 
eontaJnlng  mosws  of  detnJl  uf  little  inicrcst  to  the 
general  reader.  Til'  imporlaiice  and  eiteni  of  soma 
of  (bain  Tviiilvr  it  a  mailer  of  reRrel  thai  they  wore 
not  generally  in  print,  and  thai  Ibey  were  presented 
In  so  hurried  a  mannrr.  In  many  coaes,  an  ahitraet 
Mltlnfr  forth  Ihn  main  featorei  of  the  pniier.  and 
comparing  nnd  empba^ning  111'  main  fad*,  wllh 
IllustrationB  and  Brmpblcal  representations  of  malt*. 
would  be  far  more  «lTecllv«  when  time  1*  Ilmllod; 
and  ihoiigli  aucb  abstract*  Involve  labor,  they  are  of 
great  pennanenl  value  lo  llie  jinfier. 

The  papers  wrni  claialfled  as  follows:  First  session, 
civil  angineerlng:  *«cond.  mechanical  eogiiie^rlng; 
third,  electrical  papers ;  fourth.  uiitMllaneotu.  Some 
of  Ihem  were  prepared  by  request  to  deserilio  Amerl* 
can  practice,  and  some  attempt  was  made  lo  have 
comjiarailva  Bngliah  impcr*. 

Mr.  B.  Baiter  deacribed  ibe  Fnrili  Bridge.  Tlie  ez- 
pected  cost  ot  this  cnonnou*  structure  is  £1,000,000. 
Excluding  tlie  holf.mllo  of  approach  viaducla,  the 
brid):*  will  be  over  a  mile  long,  consisting  of  three 
I'Miililoer*.  each  oi-er  I.SOO  tret  lung,  and  two  con- 
necting trasses  of  360  feet  eocb.  Cintikvers  Kland 
oti  tlie  two  IQucensfriTy  and  Fife)  bonks,  and  one 
rests  on  tlw>  only  ialnnd  (lui-hiEarvEc)  midway;  they 
are  lo  be  S4u  feet  high  by  Via  wide  at  their  cenire». 
tapering  to  40  feet  by  SA  at  Ifaeir  end*,  where  ibe>- 
sustain  Uie  ends  of  Iha  conne<:tlng  trusses.  The 
niaii<r4al  1«  eleel,  t«be  put  tofcelher  (after  the  Kngllsh 
Isshion)  by  dieting  as  each  jiUie  la  placed  In  poii- 
tion.  Work  is  now  buing  done  on  tb«  pier*,  ai>d 
soma  *u«l  Is  ready  for  the  superstruciure;  nearly 
no.ODO  Ions  will  t>e  ro'inlred.  The  bridfo  traTCs  two 
arched  wator>way*  of  I.TDO  feel,  wltli  ISO  feet  clear 
central  height  at  high  water,  and  a  halt  ardi  tl  each 
»ld«.  It  was  commenced  about  twenty  moallia  acOi 
and  no  iliRlcultln  ar«  anl)cl|Xkl«d.  VonrtMn  vuMla, 
■eventy-two  sieam  and  other  craoM^  and  iwinty* 
eight  steani-engines.  with  numermu  qiecial  machlMs. 
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•re  useil  lit  IM  connruciloti.  Eadiof  llio  iliire  main 
plN«  eoR»lSU  of  fuiir  anaaiiry  L'olunios,  TO  Ii'iH  In 
iliuueter,  upon  rock  or  hiuil  clay  biUom,  ceiitrvJ  al 
Ibu  coriipm  «(  a  ncimislii  270'  x  li'>'.    Th*  d«e|wsi 

tOUiiilAlloii  will  Im  to'  IicIoW  IdV  unEfr,  ivIilHt  nmhrs 
It  IIQ'  hiEli.  HMii*riii;E  SfV  for  tlie  tiil«,  and  £0'  nioti' 
above  li[i,'li  un[i!r.  AOU  lo  tlila  MiY.  and  wc  liavc 
4.W  luUl  licfijlit.  Tlir.ro  need  only  bi-  aJileil  a  cfiii- 
tral  obiiTvln^-iuwor  or  flAgiitJilI  Iri  inaki'  It  Ihe  Iilgli- 
oil  stnictiiro  In  tliu  norlJ.  Alti-ntiun  is  culled  [u  the 
<lllI«Kiice  U'twetiii  En);l!»b  ami  other  cuiitnurtore: 
tlie  tonncr  itre  "  not  tnucb  nci;u«Min<rd  to  piiuumallc 
■fipllunccs,  othsr  than  nn  onljnnrjr  dIvltiji.dfVM.  aiul 
niwly  TftoH  to  tborn."  No  u*e  Iim  b«vii  niaile  of 
pDOtimatiu  .-i|>)iflntUB  nlrsarly  pruvMed.  but  for  tbe 
ilevpi^it  pilars  eoinpruied  air  will  duulitleti  liava  to  bo 
ntoil.  Tlic  compreMloD  Bi«mbiir(  of  tlin  bridge  arc 
tubct  tornied  oJ  bent  sloel  pble*  rivol«il  togeilivr. 
CompiVMlou  Joiiiti  are  pUiied  to  (It,  and  foruiMl 
logeilier  liaforn  rlvoiliis:  and  liolus  for  rivets  are 
drllkd.  not  punched.  Tin-  teimlon  niembert  aro  tins- 
glntvn  rlvi'tpd  up.  A  liifK'-  iiiirabor  of  cxperimctit* 
hnvi-  Iwoii  inada  to  •etllu  duubtful  polnl*.  notably  m 
to  Hind  pri-ssurv,  regarding  which  reliable  dain  verv 
wanting:  In  *o  Inrgv  a  brids*.'.  Ilic  ordght  of  traliii  U 
of  UitU:  Iriiporliuicc  a*  rnint'nrpd  wlili  that  of  Ihp 
■Inictiin.-  and  The  prM»in'c  uf  the  wind.  Xi  ii  maul 
be  a  |irul>tvin  of  some  illllit^ulty,  to  join  the  members 
of  such  a  itructun  in  n  *uliiUnUa1  atid  artlatlc  man- 
ner. It  Is  1(1  bo  rp4[rcl(i'd  ihnl  ilin  dcUllPi  i>f  the  jiilnli 
wor?  not  Hiowri.  and  that  no  Jud;cmHnt  can  be 
formed  of  their  merits.  .Altogether,  thoush  the  pro- 
portlnna  of  ihi>  sirncliiri'  m.ty  tint  be  pleaMnjc.  lliej 
cannot  full  in  be  Iminitlni::  und  the  Iniiit  principle 
will  hereby,  aa  regards  panible  span,  be  placed  foe 
the  lirrt  time  abrirati  of  the  luipciulun  cable. 

The  illsciissloTi  parllclpHtod  In  by  Mrttrs.  Ilaiitia- 
fonl,  I^aviii,  Kmcry,  and  Webb,  brought  out  the 
ralative  cosia  \>vt  fool— t2»K),  £li)0.  and  £75— for 
this,  the  VicTorlii.  and  llic  Inlcrnatlonal  brldses;  the 
laiior  two  haTinii  only  a  ainxia  track.  Steel  was 
»lalod  to  be  cheaper  than  Irim;  tuid  many  •luestluns 
were  a*hed  s^  to  the  cunsiilrilioii,  prupertief,  etc.,  of 
the  ste(!l  used,  lo  which  there  was  no  time  for  »nlt- 
able  reply, 

A  paper  on  iliG  Sercni  Tiiiincl  Itnilway,  by  J,  C. 
IlawkshaH',  tialumlly  full'itre^l.  Tblv  tunnel,  com- 
menced in  IST3,  and  nearly  compleieil,  ii  four  and 
onC'lhird  mite*  loni;,  and  will  save  over  two  mllei  of 
ferrliflo.  Il  i>  a  tvpnly-nvi-'feol  hole,  lin'd  ultb  vlt- 
rllled  bricks  miide  from  the  excavated  material,  and 
htid  in  Poriland  eenieni-  It  pauci  principally  through 
mail  and  coal,  full  of  Huntir*.  At  the  lowril  point 
Ita  roof  Is  forty-live  foot  below  Ihe  rlver-boitom,  over 
which  flows  the  water  sixty  feel  plus  a  tide  of  tliirty- 
lU  feet.  To  rvach  this  ilcpth  we  hare  slopea  of  ovn 
one  per  one  hundred.  Much  trouble  has  baen  caused 
b;  wat«r.  In  one  instance  the  wells  for  miles  round 
WAredried.and  a  rivurnearlrdla«ppeared:ai  another, 
Q  sixteeu-tuot  hole  broke  through  the  rlver-boilom: 
In  fact,  there  has  Iwen  a  tucce*si»n  of  ltoodln|t>i  and 
cavlngs-ln.  and  the  work  Is  a  monument  of  perfever- 
tnce.    Pumps  liave  been  ad'M  until  then:  are  now 


eljlhCcan,  with  a  capnclif  of  forly-alx  tliaiuand  gallon* 
per  minute.  There  have  also  lK<en  ndlcal  aliorailon* 
of  Ihe  original  plan.  When  Sir  John  UnwkMiaw  wu 
appointed  engineer  In  1879,  he  lowered  the  whole  tun- 
nel fifioen  feet,  ncceMllatIng  a  new  driftvay.  The 
driftways  were  coiiiraeneed  from  auveral  shafts:  and 
there  are  now  twelve  thafta  about  8tteen  feet  diam- 
eter aiid  from  seventy  to  two  hundred  and  tweiiiy 
fo<tt  deep,  Klectrlc  lights  are  now  used,  and  eom- 
presud  air  has  been  employed  for  drilling  and  vnitl- 
lailou,  though  now  air  It  forced  through  tli«  entire 
distance  by  an  clghicen'fcct-dlaineier  fan.  The  coat 
of  the  work  ta  not  known,  and  It  Is  dlfflcult  tu  believe 
that  ninch  time  and  money  mi^lit  not  have  been  aavad 
by  empluyinj;,  from  the  sUrt,  a  pr<i|>erly  planned  pnvu- 
mallc  prvccBs;  Indeed,  the  extra  fifieen  feel  depth  of 
the  tunnel  b«lo»  the  rlver-tied  would  seem  lo  be  B 
pemianeiil  dlsadrantage  which  might  thus  liave  been 
avoldcil. 

Three  railwiky  papers  followed.  The  Or*l.  by  W. 
K.  Muir,  on  ■Inglc-traek  railway*,  was  a  coiinteuMd 
elalRinont  of  the  conalructlon  ami  method  of  operat- 
ing a  railway  in  Auierka,  wherv  hut  a  single  track 
can  be  afforded,  (iencral  plaus  of  stations  and  cruM- 
Uigt  »ere  given,  and  an  Inflnlle  number  «f  details 
allndpd  in  .it  necessary  to  safely,  comfort,  and  e«OB> 
omy.  The  nnmberlnjiof  the  hours  from  one  lo  twen- 
ty-four woa  advocal«-d.  Much  wa*  said  ujion  modes 
of  (Ignalllng.  and  an  impruvrd  slguaMamp  describtd. 
It  WHS  clalineil  that  wbitu  and  rsd  algnats  were  Buf> 
ficien^  It  being  safer  to  esctmle  ST^^n.  In  the  dis- 
cussion It  appeared  that  an  economy  ii  effected  by 
Slrengihenltig  cars  so  that  llicy  can  be  l>>adad  full: 
foruivrl.t  grain  was  carried  two  and  a  half  feet  deep, 
now  four  is  customary.  The  American  melhoil  of 
making  up  a  time-card  was  expluiued.  when;  the  trains 
are  represented  by  thrwds  stretcbeil  over  a  board 
ruled  one  way  for  lime,  and  ihe  oiber  way  for  dla- 
lance,  Mr.  Preece  spoke  of  the  safety  on  railways: 
the  safest  place  Id  Kiigland  Is  supposed  to  be  a  Bni- 
ctaas  carriage  between  London  and  Kdlubutf  h.  The 
prealdeni  advocated  niniilnic  trains  by  lelesraph  from 
a  central  station,  there  being  absolute  >afety  with  but 
one  train  on  the  track  at  a  lime.  This  caused  refer- 
ence to  he  mode  to  a  Pari*  Incident,  where  an  un- 
usually loiiB  train,  going  round  a  loop,  ran  Into  itf 
own  tail.  Sir  JameeDouglaassjiokeof  the  excelleuey 
of  American  he  ad -lights,  and  advocated  a  mechanical 
signal-lamp  lo  save  lime;  to  which  was  replied  IbM 
the  .American  iraiii-mau  was  (ptlck,  and  a  wiggle  or 
iwo  of  hi*  lamp  was  enough. 

Mr.  >l.  H.  Wilson's  paper  nn  .\inerican  pctmanenl 
way  referreil  more  to  Ihs  constnictlon  ot  iha  line, 
forming  therefore  a  complement  to  the  last.  The 
qualities  of  a  perfect  track  are  cood  surfAce  aod 
drMnage,  and  straight  or  truly  curveil  track,  of  ac- 
curate width,  well  fastened  and  with  light  Joliita. 
American  rails  rest  with  broad  Itongei  on  wooden 
ties;  while  English  nils  arc  reversible,  and  real  In 
iron  chnir*,  so  that  lies  can  ba  placed  far  apart. 
Wooden  lieit,  belns  plenty  here,  should  lie  inld  only 
two  feet  apart.  Engines  weigh  ffv>m  foriy  to  over 
sixty  tons.    Dolafled  sjiecl  Oca  lions  for  rails,  etc.,  ao- 
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corUInt;  to  lh«  b«4t  pracilce,  ar«  giveb:  nlnetj  per 
ctni  of  ilii^  nil(  miut  bo  ililrlf  f««t  IMUC.  Mid  a  tut 
pivcp  niu>'i  bt  ftiTTiUbMl  from  Mch  ctuuige  of  kt«#1. 
TheM  tprcificntlunf.  and  \he  rulei  by  wbich  mill  we 
temporarily  or  |>ermikncnil]r  rpjcctnl,  ore  rtoboroU) 
knd  Mod,  And  iiiiixl  ir«il(  lii  i  uniformity  of  iiullty 
mill  COIR  |>Mili«n  leoving  l[(ll«  lu  bo  dtBirnl.  Id  tmck- 
JOTiDC.  ili«  mill  miisL  m<?pl  wlUiin  Vj  Inch  in  niin- 
ner,  aiid  ■f^  Inch  In  whiter.  Conalderalilo  ipnc^e  1* 
dcvoicd  to  ilo*.  baltiui,  twitch**.  ting»,  cmMinK*; 
•ad  altciitltin  i«  cull^il  to  tli«  ini|MrtMic<>  of  tji« 
Mock-syttcni,  Wmtinttboiue  alr-brokt,  inlulackliig 
switclwa,  ulc. 

Mr.Vnnioii  Rmlth't  puparon  titn  Cftiiaillnii  PhcSHc 
r«llwnj  di;(crtl)i!il  tlie  cotifiructloii  of  the  niDi-,  antl 
pointed  out  its  ndruUKge).  British  Columbia  jniiicil 
the  cunf»li^Mllt>ii  In  1S7I  on  o  plnlgc  tliAt  mcli  n 
nUlwii)' >linuUI  lilt  Rompli'tvi]  by  ISfil,  .tttorwonl  ex- 
Iciiil«<l  to  ittiii,  seven  hiiiuirvd  mile*  Df  it  tu  hv  Inilli 
by  tilt!  gi)i-eriiiiieiil.  Tli«  wnrkiti)'  aeiuoii  U  aIhhiI 
Hremuntht.unilall  siipiillpsanJ  nivnmunl  be  brought 
■  great  dUtaticc.  Tlin'<>  gi|>s.  at  nti'>tit  f<'iir  liiKtilnit 
mlloococh,  now  reinttliihi^.  will  l>o  i-iiiiiiil«t«d  by  next 
year.  No  exittinj;  mlliray  hu  btwii  built  >u  qiikltly: 
erery  Ihln^  ii  ompli'icd  at  otwe,  and  In  Ili«  inoaL 
•yilrniatle  tnnnncr;  Iho  longeit  dpiay  hiu  be^ii  Oii« 
of  llirru  tioiirt  naliliig  for  inatvrlal.  Tlii^  road  liu 
l>e«ti  run  at  tlic  rate  ot  th[«i-  or  four  mlki  pur  day, 
the  iiiaxhnuni  day's  work  bcltig  %\s  mild  and  thro<i- 
eightli*.  Dlflrrcnl  mmleii  of  nxcavallnic  wcra  coin- 
panxl;  nlii«  ihoiiMiiid  C1iln«»o  work  iiii  the  Pacillc 
end;  I lal inns  anil  Swedeo  excavate  Iwenly-Hvecnblc 
yanU  per  man  per  day,  »lih  BhoTfl»,  etc.;  Ameri- 
caiid,  will)  ■Rmponi.  movo  sixty  to  a  htiiidred  yariln; 
atiil  an  elglit  to  ten  hone  (.'mdine  liu  hi^un  irii'd. 
Tbo  precftutioD  ha*  lieen  taken  of  nUing  tlic  cm- 
bankmnii  tn  the  mow-level.  Telngraphlc  lervice  is 
eotaldlthed  at  tlio  *Hine  time,  wIiIl'Ii  r«quiiVB  an  >d- 
dltlooaJ  corp4  of  a  hiindnnl  aiid  Elly  iiieri.  Coa]-l)cd* 
eslal  at  bulh  ends  of  ilie  lini?-  CmsilnK  the  lEocky 
Uoiintalni  require)  annie  grndea  of  »  liiitidr^il  and 
>lsto*N  (ret  lolbnmilr:  hut  IheiiMtSR  three  thousand 
(tot  lower  Uiaii  Uioee  fiuther  oouth,  and  ilie  ie»  of  Die 
liiie  h»  easy  gtwdea.  A  degree  of  luncltude  on  thl> 
line  U  eiglit  rnlte*  tliorter  than  on  the  Union  PaeSflc, 
•o  tliat  the  niiiie  from  Ensluiid  to  Japan  can  be 
•honened  a  thoiiiaiid  inili-s.  Reference  was  iiiaile  to 
Ifae  pro]ioai>il  railway  fram  the  PaclDc  to  IIiidioTi'* 
Bay,  which  wniild  be  elghlran  hnndml  miles  diurter, 
but  navigation  !■  ([iiod  imly  four  inotith*  yearly,  —  a 
great  dltlieiilty  aliii>  with  the  Cnnndian  I'aclllc,  udIcm 
It  seeks  a  new  ouili^l  In  Xovn  SioUd.  This  papir 
will  appear  In  tlie  trnnMclloiii  (n  rxfm>n,  and  will  be 
of  great  Internii  In  Ktiitlond.  Atr.  ManiiulonI  re- 
taariced  that  the  six  ami  ihree-eighihi  inllea  per  day 
Sniabed  road  would,  however,  be  received  with  an 
incredulotis  »mllc 

On  Friday  eight  paper*  were  read  on  Slocbanlcal 
•nitl»e«rln&,  and  triih  true  courteay  ibe  visiting 
Anierieau  enjcliieen  were  plaeml  at  the  bend  of  the 
liat:  In  marked  coniraat,  however,  was  the  want  ot 
taci  dltplayeil  In  the  rcirepiiQn  ot  Mr.  Hoadley'*  val- 
nable  paper  on  •tenm.cnglnceTiiig  pnictica  in  the 


Vnllod  States,  whlob  wa«  llnlled  to  so  shoK  a  tin* 
as  to  amonut  to  a  rlrlual  non-preMntalion.  It  i* 
now  In  booh  tonn,  and  an  abitnct  of  Ibe  sonic  niay 
be  expected  at  Ibe  Philadelphia  toeellng  of  tbo 
.Vmerlcati  anoclatloii. 

Profewor  Tlititvion's  paper  mi  the  theory  of  the 
sleian-englDe  was  a  biitorieal  sketch,  tracing  from 
the  earliest  period  to  the  present  the  progress  of  tlio 
inechaii  leal  tlieory  of  heat,  and  the  science  of  llwmio- 
■lynanilct  and  Ita  applkatlons,  and  the  coinplethin  of 
the  theory  by  the  oddlliOD  of  a  theory  of  aioldable 
losae*.  The  labors  at  Itaiiklne  and  of  Clausliu  were 
uonoldeied  as  to  llioir  Intlacnee  on  the  theory  of  Ibe 
subject.  It  was  pointed  out  tJial  Camol  established  a 
nninber  of  fundamental  princlplos,  and  lir«t  produced 
o  coiisletenl  thcorr  of  heat-engines,  which  was  fur- 
ther perfected  by  Itaolclna  and  Clau«Iiu^  The  lliii- 
Itaiiotif  In  applyinn  the  Ibertno-ilynamjc  llieory  were 
described,  and  shown  to  hare  been  faiuilisr  to  Watl 
and  to  Smcaion,  and  to  hare  been  cxperiinetiially 
ciamlncd  by  Trodgold,  Clark,  Islwrwood.  and  HIni, 
lui'l  studied  by  Coiterlll.  It  wa»  concluded  tka<  the 
history  may  be  dirUled,  as  by  IlSni,  Into  three  perl* 
odt:  I.  Crude  tlieory  and  incomplete  experiment; 
i.  Perfected  Ibermo-dynamles  and  sysiematk  oX' 
perlmeiit;  3L.  Complete  iboory  and  exact  nperiiDcnt 
directed  toward  ibe  determination  of  wasieo.  Vrv- 
tenor  Tfaurtton  calle  the  last  two  periods  iboee  of  the 
Ihcury  of  the  ideal  and  of  the  teni  aii'sni-coglne,  and 
bellcvcji  that  a  working  theory  of  heal-cnglnc*  will 
Koon  be  eumpletoly  constructed.  Tlte  complete  |ia> 
per  will  soon  be  published.  In  the  dlocusalon  It  was 
agreed  on  all  sides,  that  tlie  tiling  needed  to  ollll 
further  accord  theory  and  prnctlc«  is  an  experimental 
eniine  specially  adapted  to  scieiitiflc  inreatigatlon : 
and  it  I*  to  bo  hoped  that  some  of  our  .American 
school*  will  take  bold  of  the  matieir  before  It  1*  done 
elsewhere.  Esperlmentawerealsorefemd  io,wl>ere 
a  cupioLig  supply  ot  oil  hotl  reduced  cyliiMleroonden* 
antion  in  a  marked  degree. 

Mr.  K.  I),  [.fluivllt,  Jun.,  read  n  paper  on  pumpqng- 
machliiery  in  AmeilcA,  l.tiK«ty  stattatical  in  It*  nature. 
In  which  he  brielly  sketched  Ibe  tmnt  salient  foaturca 
in  the  ilevelupuieni  of  tlie  pumplng-eogine  In  tfao 
Unllcil  titaicK  a*  applied  to  wa[er.«apply  for  citka 
mid  for  iiilnlDC  purpme*.  giving  partlculon  of  the 
pumplng-plant  in  all  the  princljial  water^wurks  In 
North  America.  Heralliilalleiiiion  lolhciioporlaRt 
work  dono  tn  the  devnlupmenl  of  pumping. machine- 
ry by  (ho  tnrlou*  bydn»ullc  eiigltie«r»  ot  (hit  coun- 
try.  Allciilion  wo*  calleil  to  tboM  receni  improfe- 
meiits  in  pumping-plant  which  have  Inviught  about 
the  pre»nt  great  economy  In  certain  i-'tnce*,  most 
notably  tlioae  de>lsued  by  Mr.  Oeonto  H.  Corliss, 
and  oihen  by  hlniMlf.  Promineot  ani'>ni;  theee  Im- 
provements hate  been  conijiounding,  bi):her  t-Xrttn 
pttttam.  and  greater  ratios  of  expansion.  In  con- 
dusloB,  he  drew  allontlon  to  considerations  from  an 
cconoinle  •tnndpoint,  vblrli  decide  whelli«r  to  nae 
a  cticBp  plant  with  no  great  economy  of  fuel,  or  an 
eipensii-c  one  from  which  great  economy  may  be 
cxpccieil :  tho  deciding  point  twins,  whether  Uie  ex* 
tra  cost  of  fuel  for  tfaa  cheaper  plnnt  will  exceed  the 
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Inuratt  «n  ili«  eitfa  nioaef  Invened  tn  the  more 
oxpenttTD  one. 

Mr.  J.  D.  DiirDell's  pnpnr,  on  Ihe  nntlirncllo- 
burnliig  locnmnllvi)  ot  Arocrloa.  ihnw«(l  tliat  tlw 
cteaiiUnMH  lA  iIjIr  titvl  wiu  (orcfug;  It  iiito  uiu,  noi- 
wltbilftDdiiiE  lliat  It  ivquiivi  a  much  Xatget  grulP- 
ttirfaco,  And  lio*  nn  eiHixirntliig  olHclriiny  Imt 
tkr«e-<|ii«x(';rf  ibat  of  b1tiiin!iinuii  coal  u  markut 
priccf:  buH'eviT,  where  ilii>  rallrcnul-compMiies  own 
Iliomlnes,  tbi?uiftrki-tpricL-Unobuf>(oreompitrl>dn. 
The  Mthraclto  la  alto  lionvicr  la  cnn-f ,  niiil  bums  Ihv 
fir«-t>uxM  onl  iwciiiy  lo  forty  per  iTcnt  »iiiiiicr. 

Umrs.  A.  Mi-Doriiidl  Arid  J.  A.  Y.  A«[>>iiwii11.  ,vi(I 
W.  Strtiudlvy  contrlbutwl  n.'iiivfl(^iilaUv«  |>a|>i<rs  on 
EiijjUrIi  I'Winiollvp*.  Tlie  irul){h[a  of  loroiiioltvei 
uerv  ^lT«ii n* from  lu'iiiity-rljilil  lotlilrty-iiiiip  loiia, — 
much  Iv*^  f'li.Mi  our  uwu,  but  i-apable  ot  gmt  qiceil, 
which,  howi^rer,  U  uow  <y|uiillK<l  or  excdied  lier«. 
Ill) prov I? merits  an?  rapidly  farelti);  lUdr  nay  into 
Eiiulrnh  eiiKhiPS,  which  am  now  built  In  a  llmllnd 
number  ot  clutet.  with  iiitt^rcbaiii^Mble  \)Vl». 
Spucial  tJ^oia  Are  not  uM-U.  bou-ever,  to  Miy  exieui  In 
tli«)r  coii»triiellon.  ami  bui  iiltir  nllontion  It  pnld  lo 
elegance,  or  to  tli«  comfort  nt  tho  i>njtlri<ii;r.  In'Ido 
cyiindvra  are  muilty  lUU'd;  ntid  oir  otic  road  Iha  ilrir- 
Inic-wliooli  atv  In  front.  i<ri  iliv  suppo»iiioti  that  Ibuy 
lwi^l>  tlie  irack  bi-ttnr. 

Hr.  U.  Jiry  fiiriilth>'ii  a  paper  on  hii  revsnlns  ami 
Mpanuon  lalre  genr.  TiiU  i»  an  arraiiKomenl  of 
loveri,  etc,  by  which  the  vairu  nioliun  i%  obtained 
from  lb*  connaotlng-rod  inalead  of  from  tbe  abkfi. 
It  it  wlvRaU^wtuly  used  on  muny  locomotives,  and 
liita  been  applied  alto  to  tnrkriiitr  eu|^ue&  It  mnkm 
the  coniicctiona  much  shorter  mid  ligbter,  and  m  oicis 
Tlie  doubio  ocooRtrlc  llany  olhor  ailvaiitoecs  arc 
aiiui  shown. 

Mr.  J.  H.  Bartlett'i  paper  on  heating  l<iiildl[ig«  by 
■team  from  a  central  auurt^e  U  u  niuit  valuabtv  rfaimi 
of  Ibe  subject  lii  paiupiilct  form.  It  shows,  that, 
prior  to  IS1U,  iariie  building*  ami  nven  blocks  had 
been  healed  by  sU-ani  from  a  central  sourcu;  .iiiU  in 
many  CMi'a  *ii>iim  bnd  been  succctslully  pip«d  long 
diatnncGs.  Mr.  Holly  thin  (uegRStad  ibo  present 
dUtrlct  |iUo:  and  exporinienta  wer«  mailo  wblch  have 
led  to  a  rciunrkable  development  ot  the  s]-«tem,  which 
were  detcrlbod  m  di-lMl.  Drawint^n  were  given  of 
Iloily'i  reiliicliis-valn  am)  regulator,  and  of  bU 
ilwtin-tncler;  alton  plan  ot  tlii-  large  district  In  op- 
orKlioii  In  Xcw  Vork  city.  Ettiinatea  fur  a  district 
of  four  liiindnHl  (alto  a  tlioiismid)  dnvllingt.  and  two 
mile*  of  main,  during  two  hundred  and  turlydayi, 
v/on  glteni  and  the  ri'lnllve  COK  glrcn  of  tbe  In- 
divid ual-fumiice.  Individ uai-«team,  and  dlairlct  fy*- 
urns.  —  tlie  latter  wUlifunrhuridru'l,  nisu  a  Ibuusftud 
coniuroers.  —  nas  61 U,  t^mi.  SHI.  ^M.  Tbe  ecunu* 
my  ol  ck'Talinit  tha  burning  «f  coaJ  Into  a  distinct 
Uuslncs*  must  be  evident  to  all;  and  Ibere  is  no  bnt' 
tcr  dislrihuler  of  )ieal  tbnn  lleam.  To  form  an  Iilva 
of  tlie  ina|;i>ltude  n(  the  New  Vork  compnoys  opera- 
ticini,  their  plant  tliuuld  b«  Inipecled. 

On  Monday,  pn|ier)  wi-r*  rend  by  Mr.  Vi'.  Smltb,  on 
the  iiglit-boiuo  nysleiii  of  Canada;  and  by  Sir  J. 
Douglasi,  on  improrcmanta  in  coui-tignats,    Tlieae 


wen?  remarkably  well  llluilraled  bj-  n«ar1y  mi«  IboB- 
*and  i-^uara  l«el  of  colored  drawings,  covering  llie 
walls,  Mid  referring  mainly  to  tbe  nrw  Eddyitune 
ll)cht-hoiiae.  Among  tbeee  were  WlntiAnley'*  (I6M- 
17113,  wiulird  away),  Rtidjerd's  (llOe-liGS,  burned), 
Smcnion'R|t~^-l^-.  removed  to  another  site). —  all 
of  siboiii  the  Ktmo  lieiiclit;  and  the  new  ilgbt-faoiwe 
nearl>  mictr  the  height  lone  hundred  and  tbirty- 
tbrte  feet  to  lantern),  .\nolher  dr»\ying  ivproduced 
Smenton's  drawing  ot  lila  llght-houae  witb  a  wave 
rising  ttfty  feet  above  Et,  and  added  aoolber  InmenM 
wave  wblcb  broke  over  the  laiileni  lu  1SSI,  tlirongb 
whicli  the  moon  wax  icen.  Canada  bas  nearly  six 
thousHnd  mtles  nf  coast,  vlih  aboiii  (ire  hundred 
llghnlallrins;  and  llr,  .Sinilh  refrrrrd  to  buoys  to  be 
pliioed  below  Ifueliec,  wirh  r^^!en'"if« <>t  sascaimbtoof 
iiLiiintniJilnga  ligbl  for  ninety  h.>urB,  Ele  r«niarfcett 
alio,  ilint  Canada  mns  doing  1»T  best  tocompele  wllh 
New  York  (or  the  carrying  trade  of  the  west,  by  im- 
proiliiit  her  light-houii'  sj-sicm.  KxiwrlriiPnls  arn  be- 
in:  riiudf  by  Ihe  Briliah  goierinnent  uii  coait-aixnale. 
lonie  n-»ull»  n(  wbldi  wore  given.  Th* electric  ligUl 
was  found  to  have  almn^l  no  (og.peneiraling  power, 
to  that  only  by  air  luimensi.'  nrultiplicatl'iu  of  nindUi- 
puwerwas  il  made  ecjuAl  to  una  or  oil  In  ibe  wor»l 
weatlier..  Its  dicupness  ahowcd  forelbly,  however, 
In  a  statement  tlritt  ^Z,Otn  tlmci  tha  llRhl  could  now 
1m>  bad  for  tbe  eusl  of  the  t-iiidle«  of  WInslniiky'a 
house.  A  heavy  wave  woa  Inslaiiceil  as  carrying  away 
a  tlircc-hund  red -pound  bell,  a  hundred  and  len  (eel 
above  bl{[b  water.  There  would  Mwm,  however,  to 
be  no  rooioii  why,  vlth  a  properly  thaiied  rock  lo 
deflect  It  upward,  a  wave  might  nut  rise  loan  immense 
height.  A  new  »y«leni  of  llgbls  Hnd  fog-signals  was 
explained  by  Sir  James  Douglass,  In  which  algnat* 
are  repeated  every  Ibirly  seconds  linstead  of  three  to 
four  minutes]:  this  li  more  consliteiit  with  Ihe  prea- 
ent  »|iee<l  of  vcAsels,  — though,  a>  Sir  WltliainTiioin- 
sun  insisted,  much  too  lung  a  time:  a  signal  altould 
Ire  callable  o[  almcut  instjtnl  recognition.  Only  red 
and  white  ilghia  are  uaoil  m  these  ■  flasliing'  aigiial*, 
and  rod  but  aparinjtty;  tbe  »li;nal»  ibemselTce  oe- 
eu|iyinj  about  ten  *«eond«,  and  being.  In  foci,  tht 
Morae  alphabet  wllh  long  and  short  flashei*.  Tbe 
French  and  Kngliab  governments  are  doing  any 
wllb  platlonary  and  revolving  lights,  and  Intmduefng 
flashing  ones.  Fog-horns  with  n'e<U  ilo  not  stay  Ib 
order:  and  a  stenm  siren  is  lo  be  u>eil,  high  and  low 
noii's  belirg  proposed  instend  of  long  and  aiiurt  blatu. 
Mr.  W.  II,  Preei;c  rwd  three  electrical  papers,— 
Tlri>  '  watt '  and  the  horse-pOwer;  Secondary  bat- 
teries; Uomcilic  electric  llgbling.  Secondary  bat- 
teries are  now  an  accomplished  commercial  fact  in 
Kngliuid,  ibn  ol<l  Faure  aceumirlator  being  na  goo>l 
a  form  as  any.  Onmesltc  electric  llgbling  can  now 
almost  t-ompele  wllb  giia.  wbicli  casta  in  London 

tliree  ahtllinga  per  tliontnnd. 

Attention  was  called  lo  ibi-  fact  that  thare  la  no  In* 
ciiudeacenl  lighting  In  Canada;  and  Sir  W.  Iliom- 
aon  called  attention  lo  tbe  water-power  mnniirg  lo 
waste  in  the  Lachine  raj'ids.  A  photograplilcgalkTf 
In  Regent  -Street.  London,  was  referred  to,  where  thn 
electrlv  light  Is  nsiul  tor  Ihe  no^tiee  and  for  print- 
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Ins,  ibe  picturw  being  ikllTcred  Ibe  mna  nlfbt, 
Tbc  dynamo  In  runby  >Ka<'i'n|[)ni-.  uitd  U  vuxMWd 
UiBt  mor*  llglil  coiilil  In-  lhu>  liiul  fruiii  fit,  Ib&ii  by 
burning  il  ilireelly.  Sixlu<!u  [t«l  t>(  gu  p«r  hour  will 
ileteloii  one  borBv-puncr. 

Dr.  W.  A.  Tr«lll  hkil  m  paper  on  Uie  Vortrtub  and 
GUni'i  CsUMWay  okctric  tninway:  *n<l  Air.  II. 
Smith,  one  oti  vl^clric  tramways.  Tlie  [uriiier  wa* 
aoMiupaiiiol  by  a  working  nKxIel.  A  review  ot  prtf 
Tloiuly  i-oni(ruclcil  uavit  wtt  fftrcn,  and  tbc  poInU 
of  difl«rB(ica  ompbuliad;  •«(!  the  cnmnivrelal  iiic- 
c«M  ot  IIm  road  wu  announced.  Owing  to  the 
Interttt  ereu«d  by  tliU  papier,  and  Ibe  fim  twi>.  Pro- 
fCMor  Thompioa'*  paper  ua  djnainoMileciric  oia- 
cliino*  wai  lef  1  civor. 

Mr.  r.  J.  II.  Woodbury  dMcrlbeil  tbn  'aulouiailc 
tpr^nkler'  lyBlCintn  an  Americaui  mill,  niid  referred 
U>  a  *l««-btirtiing  conitrucUon  ot  llin  laltrr,  when 
hanvy  bcaiiu,  widely  i«paraU<d,  support  a,  thrM-lncIi 
pliiiiklnji:,  on  which  U  laid  Ibo  flooring  ot  bard  wood. 
A  Uteh  number  of  ^priuklvM  bai-e  bvmt  crilkally 
Minpar«(l  in  llie  intermit  o(  Ibe  Iniurance  eompiuiiei; 
anil  Ib«  MHUlt  of  Ihli  work  ibowcd  a  record  (aronbla 
lo  tbe  vaIuv  of  Iho  •pparntn*,  m  It  hail  opwvteil 
in  one  biiiidr«d  ami  forty-oite  iiiill  lir«t,  withuiit  njiy 
Iutjiiic«  of  total  f»llun.-  «xc<;iil  iti  two  lri»lAii«ri. 
wburc  the  uiitrr  (Uj>ply  had  Ixsen  iibut  off  frcnii  lite 
■yiieni.  Tli"  *i>rl(ikl«r«  w«ro  t«tud  for  fMiltlTanou 
b^'  eSposliij;  lh«iii  to  a  Jet  of  Bteam  iiiMmd  of  a  IIt«, 
biieaiiie  Uiv  fumer  is  mure  regular  in  ita  aciiun.    Tbo 


recauiMMof  tbe*oldered  JofaU  tothearlugatmiwai 
oxortdlttsty  nriabia,  nuglug  fiooi  tweniy-Ave  buu- 
dr#d  i>i  HT^ii  thoutaiid  pouniU  ptrsiuar*  Inch. 

Tbe  Ont  atiempla  to  make  »pr4nkl«n  »«r«  d#vot*4 
to  enilMTOti  to  conalruct  an  arrangvmeut  for  rigidly 
boldlngavilT«  toaieat;  and,  after  ih«K  hMl  proven 
(alliinst.  die  moibod  of  lolil^-rlDE  a  enp  over  the 
sprinkler  wnt  nest  introduced.  Later,  Ur.  t'.  Giln- 
DCll  >olved  the  problem,  by  placiiic  Ibe  vatre  In  Um 
c«nlr«  of  a  flexible  diapbragm :  and  the  amngeiDent 
of  (ho  gxirtii  wai  nucb  thai  lli«  irater-prr«tiire  kept 
the  valve  ttiui  until  the  loMun^d  Ji>ii)t  U-akcil.  and 
tbeu  this  same  prFMure  forced  the  ipriiikler  ojieii. 

Professor  Osborne  Iteynulda  diiciiued  the  '  fricUoti 
of  jonnu)*.'  The  irporl  of  ■  committee  on  lubrica- 
tloti  waa  retcrml  to,  and  varlou*  methods  of  liilirlca- 
tion  dlscustcd.  Tlie  meUiud  giving  >Iie  '"'s'  re*iilla 
is  to  let  port  of  the  shaft  run  In  a  l>ath  of  oil.  wbicb 
Is  than  tucked  In  by  tlut  ■cll<>n  of  ilw  ubifr  With 
oil  foil  by  a  sipbiiti  or  a  plain  hole,  ibe  frloiion  Is 
•CTeii  or«i;lit  linie»eTeHter;aDd,  in  one  eipetiine&t, 
llie  oil  wa»  forced  out  of  ilie  hole  iritli  uv>-r  t«.i  biin- 
drvd  pounds  prcasuiv  on  a.  Miiiam  Inch.  Professor 
TliiirsiAD  was  eaihsl  upon,  and  gave  bis  cipertonce 
with  hihricants,  continuing  the  atatemenls  (if  the 
paper,  and  reterring  to  a  caie  in  which  he  hod  mod 
a  pump  to  foree  oil  to  the  Joumnls.  Evldi-nlly,  It  so 
much  friction  can  be  tsTcd  by  coplout  and  rt^ular 
oiling,  it  might  pay  to  lupply  Journals  aysleinaticallj 
witli  oil  under  prwiure. 


AMERICAN  ASSOCIATIOy  FOR  THE  AD  VAXCEMEyT  OF  SCIEXCE. 


PROCEKDISGS    OF    THE    SECTION    OF 
MATHEMATICS    AND  ASTRONOMY. 

Tne  Gni  paper  read  tn  this  section  wiu  by  Prof. 
B.  C.  PlekcflniK,  upon  the  colon  of  tbo  atom.  The 
necti  of  ria«-t  photom«irtc  tnwiaurRm^nc  of  dlffTeiit 
porta  of  their  spectra  was  flrsi  pointed  out,  and  ibe 
author  then  iletcrtbed  a  *ery  Ingenious  method  of 
Bcooaiplithing  Uils.  In  tli«  leleaeope  lube,  a  tittle 
beyond  the  focal  plane,  is  a  direct  vUlun  priim.  sii 
set  as  to  give  a  spactnim  oxlendiMl  In  docll nation; 
and  on  the  preceding  side  of  tbts  pri-ni  U  placed  a 
piece  of  plane  glass,  whose  edges  an  so  ground,  that, 
whati  a  small  portion  of  the  following  side  of  llie 
cm*  of  rays  fall*  upon  It.  It  given  a  small  white 
ghost.  Just  precwllng  the  spvi'trum  and  always  op|io- 
site  Iha  same  wave-length,  lii  the  focal  plane  is  une 
of  Pro(r«or  Prilcbard's  neutral-tint  wedge  pliulome- 
lers,  and  behind  it  a  thin  metal  diaphragm  with  four 
loilig  Barrow  silt*  parallel  to  thn  eignaliirlnl  mollon; 
so  IhM,  when  the  spectnim  transits  helihiil  them, 
four  little  *lar«  —  a  red,  yellow,  blue,  aud  a  violet  — 
shine  through  tbete  ill  Is,  and  the  time  of  thedlsap- 
pi>sTancc  of  each,  as  tliey  move  towards  the  (hiekcr 
edge  of  the  wedge,  meaauras  IM  brlghtnoas.  From 
these  times  may  be  deduced  the  magnltuile  and  color 
curreot  the  star-    To  fix  the  same  wavc-lenglbs  for 


each  obstTvaii'  lule  while  ghost  la  adjasl«d 

upon  one  of  l^  :  wlr^,  whl^  project  out  be- 

yond tlie  pre(-i.-iiJii;;  ■  I  Mill' ifhi'liragin.  Korasuc- 
ceediQg  irin*ii.  iln-  un  i.l  :i-r.^l  upon  Ibe  other 

wire,  half  a»lll-lii1ei>  a)  liuiAiU,  and  tbnsel^ht  polnU 
of  Ihe  sprcinim  ure  pbiitomeLrlcatly  mosurtd.  Vta- 
fetsur  Voung,  of  Princeton,  spoke  Twy  highly  of  the 
Ingenuli.v  and  eflecUrenesa  of  the  device,  eapecially 
for  the  sysleinalic  measnreineiil  of  a  large  number  of 
ilan.  lie  polntefl  out,  however.  B'hal  might  be  a 
source  of  error;  tIx.,  Ihe  dllterent  scnilUTcness  of 
dl((er«nt  obsarvers'  eyes  to  dlfterent  colors,  so  that 
they  would  jirobaUy  obserTU  the  limes  ot  disappear- 
ance ul  Ibe  four  colored  Mats  relaiitdy  illgblly  dif- 
ferent. 

Tlia  next  paper,  by  ProfoMor  DanleJ  KIrkwood, 
discussed  the  qiieattdn  whether  tbc  so-called  '  tempo* 
mry  iiara'  may  be  variahles  of  long  perl<fd.  reforrlug 
to  the  »oro«tlmea-claluied  identity  of  ibe  temporary 
Stan  of  IH-'i  and  13iM  with  tbc  well-known  Tj-oho 
Btsha's  Star,  which  bliucd  fortli  In  Casstopela  In 
1372,  and  whole  poidilon  Is  pretty  closely  known  from 
his  uieasuriM.  Tbe  conclusion  reached  wu,  that  on 
account  of  Ibe  sudden  apparition  of  the  temporarr 
stars,  the  abort  duration  of  their  brigbtnras,  and  tlie 
extraordinary  leitfth  of  their  snipposed  periods,  they 
should  bo  eunaldend  »a  dUtlact  from  variables. 
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Prorasor  MamfielJ  Mrrriraui,  tlie  author  of  Ibo 
Wcll-kQan-n  treatise  on  'Lrnit  iiquarR*,'  propcMed  k 
crtterlifii  for  Uio  nijMllon  at  iIoiiMtiil  oliservutlons, 
((iti[iile<l  iiiKiii  linKeti't  ilcinoiisirklion  of  tlio  Uw  of 
frequency  of  error,  ivliU'h  wna  simpler  tli«ii  Pierce's 
or  Chnuvciiet'*.  Il  Involves,  tiowever,  a  duUrmina- 
lioii  of  whnt  li  the  unit  ol  incremenl;  bntwocii  error* 
of  iDn^rvnc  site*,  n  Ihliig  diffiriilt  to  <l«terrolii«  lii 
very  many  eases.  Pi'uteMur  llarkiiMs.  of  [li«  N>ral 
ob»crrau>rT.  tliouebl  Llial  in  tbu  cue  of  a  criterion  for 
Uto  rejection  of  doubtful  obtervnllon*.  —  upon  wbleh 
the  nioti  eminent  mallic  inn  tie  Inns  dltngrpeil,  —  pnc- 
tlcull]'  ei-ery  one  u'm  a  Ihw  uiiIo  him«el(.  ITe  noted 
the  rather  iluiibttul  luetlioil  of  tailing  a  lar^e  iiutii!>L'r 
of  allots  on  a  tnrgut'lianrd  a»  a  good  iUuslrutlmi  <if 
the  Ixw  of  (ro'iut'Mcy  of  error,  especially  In  any  Mich 
case  u  ihai  of  loriK  <ll»tAni:D  shooting,  nheie.  on  ac- 
count ot  the  vsryiii;;  clinnieier  of  the  wind,  the  «Ui1- 
ful  tnarkstniin  will  fn-'nUcnllj  cliaiige  hit  rifle-aigliis 
nn  amount  corrc>poiiilliii;  to  twentf  or  Ihlrtf  feet  on 
tli«  twget.  anil  yet  make  n  complete  series  of  biiU's- 
tftt,  ur  very  close  tn  Ic  I'rofeMor  lto^r«,  of  the 
tlftrvanl  college  nbserraior]',  expreweil  his  disbelief 
In  tlie  eAcac;  of  leant  iquarei  lu  tell  the  truth,  illu»- 
iratlnK  It  by  several  cosi'j.  For  rejucling  discordant 
observations,  he  retentul  to  the  Ule  ProfcMor  Win- 
lock's  meihoil  ot  iletcrnilnlus  the  personal  hnhlt  and 
accuracy  of  eacli  obserrer  aa  a  neans  of  getting  an 
i'm[ilrlenl  criterion.  Ho  closed  with  an  exprciaion  of 
the  iij)liilon  That  the  nietliod  of  least  squares  was  a 
metho<l  i'(  "cnverliia  a  mnltliude  oriin*.'  Protessur 
rickeriiiK  *''"'  t''*l  w^  umsi  have  some  criterion,  niid 
every  one  would  practically  use  oni'  of  souiu  kliiil. 
He  pefepreil  to  lil*  plan  of  nsing  '  average  deviation  ' 
as  eaiivr  tu  cuinpuie  than  '  probable  error,'  and  con- 
sidered Hvi-  llmiM  Ihe  livenge  deviation  a  gowl  limit 
for  the  rpjootion  o(  discordant  results.  Protc»or 
Stone,  at  llic  University  of  Virginia,  reterreil  to  the 
very  common  c*«i'  of  only  three,  four,  or  five  observa- 
tions o[  asinr.  where  the  data  are  not  aufUoieni  to 
apply  any  criterion,  and  to  the  adrisabilily,  when  it 
wa*  pnulbic,  ot  niakitig  niori^  obtervatlons  to  settle 
the  question.  Another  ipcjikrr  inferred  to  the  im- 
portAiice  of  a  spuclal  search  tor  ■y>leinnilc  ahnnrinal 
errors.  ProIeMiir  KoRer*  rcfcrn'd  (o  llie  tniciruiniir 
ot  iriiitlns  to  the  iinpres*ions  npon  one's  senses,  ami 
said  that  In  nine  cAtia  out  of  tuu.  where  he  thought 
lie  liatl  oliservcd  a  transit  over  a  particular  wire  too 
early  or  loo  late,  it  would  come  out  lust  i)ie  oibnr 
way.  I'rofuiaor  [lou;;li,  illrei^lur  of  the  DeArhum  ob- 
seri-atury,  tliouglil  an  ubservur  gunerilly  incapabli'  of 
jutl^ng  or  wvlKktIng  his  olorrvations  ncconhug  to 
tib  imprCMlofia.  In  the  cose  of  iii>cprtaln  condlliont. 
like  nn  niutcady  atmosphere,  he  IhouKbl  il  bast  tu 
•tult  work  and  wall  for  bettor.  Pn>tesaor  Frisby,  of 
the  Naial  obsLTratory.  eiupliaiixed  the  lUngcrof  rv- 
jedinj  olwcrvatloii*,  or  tortnnig  any  arbitrary  limit 
tor  this  ptirpote.  Profeamr  lAnB'njt  *llrecU)rof  Iha 
.Vllegheny  observatory,  hoped  that  further  experience 
would  be  given  upon  this  question  of  tniiiing  one's 
own  iiupr«*«lons  In  rejecting  or  weighting  oLi)crva> 
lions,  as  it  was  an  oxcpRiTlngt)' Interesting  and  tm- 
portaat  one.    I'rofcMor  Jlcrrlman,  the  author  ot  the 


paper,  refermi  to  the  importance  of  eliminatlDg  all 
sources  of  syslematle  errors  so  far  as  possible,  anil  ol 
sejwnitloii  Into  groups,  for  separate  dUcuMioa,  in 
onler  to  discover  tuch  errors,  Profewor  Rofitn  re- 
ferred to  the  various  tkIuu  of  th«  Mlar  parallax 
which  hud  been  dduceil  in  one  way  or  anoiber  by 
lea.ll  squanvi.  and  anotbci  speaker  referred  to  tli* 
hlOden  sources  of  errvir  which  least  square*  could  Dot 
deal  with.  Professor  I>aul,  asaistant  Mironouer  at 
the  Naval  obKervalory,  aald  the  metliod  of  least 
squarea  wu  hardly  recoiring  f.-iir  irpatmnnl  lu  tli« 
discussion,  an'l  thought  the  dllHciiUy  wu  that  half  or 
threes)  11  Arte rs  »t  (h»si-  who  used  the  method  tailed  to 
hvnt  in  mind  tlie  theory  on  which  it  rested:  tbat  it 
only  appllud  In  purely  uccldeolal  errora;  whereas  In 
mure  than  half  the  cases  It  Is  aciuallj  applied  to 
i-rrom  dlttrlbnled  round  a  point  wbich  U  continually 
movins  or  Jumpliii:,  due  to  systematic  source*  of 
error  or  snildeu  ilisturhatior,  and  that  no  alleiupl  Is 
mflilc  to  ditcovur  und  elimliiBle  thew  sritcmatlc  Ot 
•uildtTi -jumping  errors,  but  te-Ml  ■'gnsii-s  Is  a|ipllei| 
IndUi-thrilnaiely  lo  the  whoK  with  n  sort  ot  hllnil 
f«llh  Ihiit  il  wih  briiij:  cood  results  out  of  pin>r  oh- 
Horvsti'ins,  itnil  make  It  nil  rigbt  somehow.  He  said 
that,  inii-lllgently  applied,  the  methoil  not  oiilt  gava 
the  most  probable  rrsiill,  but  furiilth(>l  Ihe  only 
meofiire  ot  Ihe  esactiieM  ot  Ihe  obiervaljotie  so  far 
M  accidental  errvrs  were  concerned,  and  al  tlic  aanu 
lime  the  most  efTcellve  inethoil  of  dlicoverinx  Ibese 
hidden  sources  of  ijiiematic  error.  Professor  Stone 
tlhislmted  this  by  the  case  of  conibliiinc  many  serie* 
of  coiiict-obscfvatleiiti,  nufle  at  dlffrrent  observa- 
tories, Into  one  orbit,  without  nttempUns  to  discover 
any  syst<?maiic  rm:ir*  In  the  >erl«s  of  the  ditlertnt 
oliserveriL  The  illsciission  was  closed  hy  Profeuor 
Kiidy  with  r«tnarks  upon  the  iieceaslty  of  soma  cri- 
terion (lepeudeni  upon  the  results  themselves,  and 
Independent  vt  the  obiervcr's  arbitrary  Jiiditiueat. 

Profutsor  Pickering  Ilicn  rend  enolhi-r  imper  opOB 
syAtcmjIlc  ei'rors  In  stellar  laainiiiudes.  showtnic 
without  any  iiiieslion,  Ihat  tlie  magnitudes  of  all 
the  stor-cutilogiie^  froui  that  ot  Ptolemy  down  to  the 
great  work  of  .\rjelander  In  the  Ihirch in u sterling  — 
all  dei>emling  upon  pvc estimates  —  ar«  •ysteniaticolly 
Bfl!fClL>d  by  Mug  In,  •'['  cIom  tu,  Ihe  Milky  Way;  tliey 
all  bcin^  PSIininleil  luu  faint,  and  the  error  amount- 
ing to  Hbuut  half  a  mosniiude  In  ihf  Milky  Way 
iUelf.  This  arl>e«  from  ilie  brighluea)  of  the  back* 
ground  upon  whl'di  tlie  star  Is  viewed.  In  the  Har- 
vard photometry  inen-'Ure*,  tliis  sotlrce  of  emir  is 
avolilnd;  since,  in  the  comparison  <d  each  star  with 
llie  polL--^lar,  the  Iwo  fields  are  superposed,  and  tbelf 
added  brighlnots  nllcets  botli  siara  alike. 

Prof.  M.  W.  Ilanhigion,  director  of  tlie  Ann  Arbor 
observatory,  rea*!  a  paper  upon  Ibu  asteroid  rlns. 
He  showeil  tbal  the  reprcMntativc  averaitti  otbll 
would  be  an  ellipse  o(  small  eee«ntrlclty,  with  teisi* 
major  axis  equal  to  about  3.7  liiaes  that  ot  the  earth, 
and  Inclined  to  the  plane  ot  the  ecliptic  about  P; 
and  ihnl,  tn  tbe  progrCMivc  discorery  of  these  small 
bodiet.  the  average  tueau  dbtance  had  crailiuDT  !»• 
creased,  but  now  seemed  to  have  reached  it«  llmll. 
Oil  the  assiimi>tlon  that  the  siirfacei  ot  all  the  aster- 
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oMs  bnr«  Iha  mibo  r*fl<ctinii  pomr  u  VmU,  Vra- 
toaaor  IIarHn|(on  raicticB  the  eonclii*)Dn  ihat  tlie 
nlBBw  o4  Vuu  is  fthiui  ^f  that  ot  all  tb«»D  S30 
bodle*  put  togeifaer,  Mid  ih«i  Vvtu  miid  Ccm  u>- 
geiber  rorm  •linost  ona-bnll  ihn  loul  TOlame. 

ProfntnrBoKBraor  tbo  Hnrvanl  ^k|te  obMrvAiorT 
Uipa  n>ful  iwo  p«p«ra.  Th«  flnt  ouv,  upon  tUr  mu;* 
nitiule  »f  Lli«  errors  whkli  may  be  imrodueed  tii  tl» 
Kdvclion  o(  ao  ob««(v«]  lyitcm  of  itcllar  co-onll- 
natcs  to  an  ummRil  iioroial  tytlviD  by  it'ap1>'c  uioth- 
od*,  tluimd  a  Kn'at  ainouni  i>t  laborioui  rcaMrcfa, 
•nd  wt»  a  good  illuicmioD  of  the  nut  anotuit  of 
monctonoiia  work  DCceaMty  In  the  prcaeot  atage  of 
MtreiMimical  al>i«rnitlan  tn  order  to  Mach  ih*  h<|th«»t 
dcpwe  ol  accuracr  Btltilnatil«i  tijr  tu«  toaivli  fur  aiid 
vIlMdnalioii  ot  minute  aytMinniic  crr»r*.  Hit  nest 
p«p«r  wa«  upon  ttie  orJfiinal  Kraduaiiufi  of  tli«  Dar- 
Tkrdculteee  meriiDan  circle  In  tUv.  Thli  ilcacrlbcd 
«  melliod  of  turning  a  tntrldUn  circle  ibrnuKli  any 
dealroil  conilant  arc  up  to  about  30°  without  any 
d*p«IMlenci!  upon  lli«  circle  and  r«adiiis  inlcruacopi-s, 
aAacted  hy  means  of  aii  ana  awliiglng  bctvccn  lix«d 
Mopa.  and  clamping  to  a  circular  ring  on  Um  aila  by 
•n  elceirt>-magtioile  clampL  With  llilo  Fr<>(r»«or  Ko- 
0«n  cUlnwd  to  bo  abl#  EoMit  oR  a  ooiiaiaiit  arc  tbroufih 
u  mmy  a*  flt«  iliuuMuil  auccetslve  movemenU  of 
tbe  clanipiiig  arm.  The  fngflDlous  method  auggotteil 
and  oAnicd  out  by  Mr.  Oeerga  B.  Clark,  of  lli«  ftnn 
of  Allan  Clatk  &.  hon%,  at  frindliit  tho  ctaniplng 
circle  ix>  a  perfect  circular  form  whilo  the  telCKope 
Wat  (wuFiL*  round  In  Ita  Y'*,  wnB  fully  dMc^ribed,  and 
nllru  l^rnlruor  Itoj^n'i  mclhiid  uf  arrc«lln2  the  mo- 
neiitiiia  o(  ilio  teleacopo  at  Ibe  aiupt  by  wniei-butfer 
plun^m.  Tlie  great  ailvaiilafie  of  tliiis  bi-lDt!  ■l>'e  to 
•et  off  a  conalaiit  arc  [iiilepentlent  of  Ibo  circle  aiid 
nlcriiKupM  wai  iiolnlnil  oiil,  nlib  uigieclal  reference 
to  the  InTRitlgatlon  of  divi«lim  crrtir*  and  dexnraof 
«mi*.  and  alwt  tu  the  division  of  the  circle  itaetf  la 
iffit;  l.ci,  mouiiM  on  lu  axU  and  turning  on  11* 
plroU.  ProfeMor  Young  call«J  atlrnllnn  to  the 
necOMlly  of  Kuardlng^alnat  Mipaitllon  uid  contrac- 
tion o(  tlie  liar  holding  the  alt^Mi  du«  to  raJiaiion 
from  the  obaerrer's  body. 

Ur,  S.  C.  Chandler,  jun.,  of  the  Harvard  colletC" 
flhfcrvalorr,  save  lli«  roull*  of  obarrvatloiia  and  ea- 
pcrliiieiiU  with  an  'alinucanlBr '  nf  luur  InchM  ap«i^ 
tor*,  a  new  lnitfuni«iii  devl-ud  by  tlr.  Chandler, 
which  aMnii  to  be  of  remarkable  accuracy,  and 
petMiiliea  to  fuml^  an  entirely  new  and  Independent 
mclliod  at  atlAcklng  fume  of  the  ino*l  Imponant 
probliima  la  exact  oberrvatloTial  iwiroiuiriiy.  Tli«  lti> 
■truii»-ii[  i'«n»iftL4  i)f  II  tclcacupe  anil  vertical  >e[Ung- 
elrclc,  nhicli  can  be  cianipcd  at  aiiy  b^iiiib- distance, 
■tid  Ik  *ap|ioried  on  a  tvcioiigulnr  ba>c  which  diiata 
in  a  r«claii(^ilar  trnuKb  of  mercury,  the  wliolc  Iiim- 
Injt  round  a  verilcal  nxl*  ao  a»  to  observe  In  any 
animtitli;  ibeie  ubHerrallon*  lielitg  dmply  the  tJinea 
of  trniiiit  '-f  any  liFaTPiil)'  body  over  a  •yalein  of 
liorixonial  wire*  in  the  licld.  Tlie  ob*ervalionii  tbos 
far  have  bi^uti  i^iiilfi-ly  iijMm  tiara,  and  all  at  the 
apparent  iiTUllli-diiiaiice  of  the  pole.  After  toiDe 
very  ■mall  pi-riodit^  variations  In  llie  lenllb-dlManco 
ptintin^  had  biwn  Ltkcicd  to  change*  of  toinpcrature. 


and  had  b(«n  remorad  by  rawini:  ihroiiith  ill*  wooden 
bultooi  of  the  mercury  trongli.  ilie  iDatrument  abowcd 
an  attonlibing  cun.iuncy  In  thli  laalih-dletaaee 
polnlltig,  esiendiiis  ovur  trrck*  at  a  (line,  and  far 
oxotedliiK  ili«  contiaocy  of  the  correciloii*  to  Um 
b«tt  (undanental  inttniinenta  of  our  observatoeles. 

A  paper  waa  read  by  Ur.  Chandkr,  ujiun  the  colors 
of  ewlabto  Uara.  Showing,  first,  that  moat  of  the 
TartabiM  w«ra  red,  ha  deacribed  some  fairly  uils- 
fa«lory  nielboils  which  ha  bad  used  to  mewura  tba 
depree  of  rodneas  of  all  Um  periodic  Tatlablea;  and 
theni,  ptotliDg  a  seiica  of  pointa  wboae  abscla«M 
reproMnted  tba  UagUi  of  the  periods,  ami  ordinate* 
tli«>  (ferret  ^  rMfneM,  tlielr  attrMtnmit  with  a  ciirro 
niakine  a  very  dacUad  angle  wlih  tli«  ails  of  abaols- 
sao  brouj^ht  oat  wilhuat  <|ti(sti«a  Iha  rainarkabla 
law,  thai,  (A«  Kifita-IAc  iter,  Iht  bn^rr  (■  (fj  ptrUnI 
t^  rarUtbility.  In  dliciiulDtl  any  thnoey  of  variable 
star*,  itt.  Clinndler  |>olnied  out  thai  ZAIInnr  was  Uia 
only  ona  who  had  thus  far  taken  lulu  account  two 
laai  already  known:  vix  ,  1"  tliat  they  are  geiierally 
red;  S"  that  tbey  tneftatt  in  brlgliUiest  miicA  wure 
rapS4lii  than  tbey  (trereou  ,*  anil  now.  In  any  further 
ll»i>c>ry,  thli  new  third  law  mn»t  hare  a  |>lflce,  vli., 
that,  the  rciMrr  tbey  are>  tba  ton^er  la  their  period. 

Monday's  seialuii  opened  «<lh  a  faper  by  Dr.  It. 
S.  Bail,  astronntner  royal  ot  IreLaiid.  upon  th« 
ruled  cubic  lurfuv  known  as  lli«  cytlndrold,  whose 
aquation  (s 

«(«*  +  »*)-»""*»=«. 

Mr.  W.  S.  Aachindou  of  Philadelphia  exhibited 
a  linlancing-mtclilnii  for  llndlns  iho  centre  of  gnvlty 
of  any  number  ot  different  weights  distributed  aloliK 
a  line,  which  seemed  to  be  of  excellent  constructloD. 
cJCInMncly  ruy  a»d  rapid  lu  manipulalioii,  and  quit* 
sensitive.  In  connection  with  a  tlme-tcalo  ot  three 
liundied  and  sixty-live  days  at  one  tidp,  U  was  shown 
how  rapidly  acompllcated  tysiem  of  business  accounts 
qould  be  settM.  and  huw  it  could  be  applied  to  varioas 
engineering  probleins. 

Tlia  n«xi  paper  «u  by  Prof.  .1.  H.  Gore,  ot  Um 
U  S.  geological  sareey,  apon  tbe  geodetic  work  of 
the  U.  &  coaat  and  geodetic  survey.  This  was  a 
long  paper,  mnch  ot  It  devoted  to  a  hislortcaJ  riaimi 
of  gaodolle  work  In  all  countries.  Tbu  points  of 
pi^Bcipal  Inlcresl  brought  out  were  the  great  advaii- 
tagea  possesaed  by  the  United  SUtea  In  Its  VHt  ex- 
tent of  territory,  for  delermlnhig  tha  Ogura  ot  Iha 
earth;  and  the  work  already  dona  along  tbe  coMta, 
and  alonit  a  chain  of  triangle*  from  tha  AUantlo  lo 
Uie  PacHic,  was  shown  on  a  iii«|i.  Th*  great  accu- 
racy siiaiaed,  eipeciatty  In  base-me**nfen»eiit,  was 
noted, and  ibegreal  liuproiemenl* made  in  apparatus 
and  tttstnnnenis  of  the  mrvey.  Eipccially  was  the 
hnportsnco  Insisted  on  ot  a  scloutiHc  body  like  the 
American  aatodatlon  supponing  In  every  way  the  tn- 
tegriiyarid  unity  of  this  ;rcat  work.  In  answer  to 
quoitlons,  Pra(ewK>r  Gore  lialcd  ilial  the  moat  recent 
Improvumoiit*  In  tl»  baao-aiaainring  apparatus  were 
tha  deiemil notion  cd  Uia  ooefleleMt  of  rxpaiisloii 
for  every  degrve  ot  lapsperaiura  lo  whkb  tbey  would 
be  exposed;  and  be  expressed  bis  belief  thai  rasulu 
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iBore  Kcounitv  «UII  woitld  be  ftll«Ine4  li;  liiini«r>ln|E 
them  In  ineliiii;  Ice,  so  at  to  kuep  iliam  kt  a  coosuat 
UMiiperalur«  nlian  In  actiul  iini-. 

Tlic  ae\t,  |Hvpcr  wki  by  ilr.  J.  K.  .Slo«kwcl1  of 
Cl«vaUrid,  ii|ion  ui  annlyiilii  o(  tlir  forniiiln  for  (lie 
m<K)tr«  laiitiidc  tu  itfTDcieil  by  ilic  Dcntv  nt  iti<?  parili. 
In  thit  Mr.  Stocltncll  claimnl  ttinl  LnpUce'ii  fornjliln 
fomprcMlng  Uil*  ««i  wrong;  tbn  iguMiiuii  luniini; 
H|>oli  an  approxlmalo  Intcsrnlton  of  a  (tltfonatlitl 
wjualloii,  sblch  li«  clalmiKl  Co  *liow  wm  wrong  hj 
icpanting  Into  two  Mnas  a  lini-li!  uiie  wliii^li  ok- 
prMMd  the  iliffrrenci!  of  two  I'Ductii,  wliich.  Ibita 
cvaluileil  icpnrali'lf,  became  cltbcr  iiidclci'uiiiiiiie  or 
of  ou  tnipoMlble  amount. 

Prof.  J.  C  AdaiiiR  of  CaniliriilKC  Kt>Rlan<l,  maila 
tome  eomoiMila  iipoii  Mr.  SUickwrll's  impcr,  tlin  au- 
(llviioi*  cagvrlj  crowding  forward  tliat  lliry  nilgbl  lose 
none  of  tbo  IntDruting  dlacuiilon.  Prafuior  Adama 
apnke  In  high  lorm*  of  tliD  cenaml  work  wlilch  Mr. 
Stockwell  had  iloii*  In  Ui«  dllUciiU  aubjnvl  of  th« 
lunar  theory;  but,  from  ■uvbconcltulonii  and  m^iliotia 
a«  thoae  lirougbl  forwani  In  tkU  purLIculur  cnK,  h« 
»ald  be  muiC  oxpreu  his  Iota]  dlui-nt.  Ho  (hen.  In 
tbo  alRipla  y«l  (oTciblo  manner  of  n  aia>irr  of  mathe- 
matical analyali,  pointed  out  thai  ihia  ■.■qiiaiion  \¥»», 
to  begbi  with,  only  an  approxiinullun;  thai,  bvf-ire  It 
could  be  trvaled  at  at!  a«  a  rifforoua  onr.  many  other 
aninll  Ivrnia  mntl  ho  liii^hidi-il ;  that,  further.  Ila  Intc- 
Krntloit  wai  only  an  appiuiiiiiutiun:  and  that  In  Ihia 
i;a4e.  any  aeparatiou  iniu  leiiua.  nhlcb.  on  a  certain 
appruiiinaie  nuunipliun,  bfcniue  cllher  Indutennl- 
naif  ur  Tiry  largo,  wat  ■>[  no  vaUiO  ni  a  (cat  of  tbo 
e'liialion :  that,  In  tlie  cahi-  of  ovuluiini;  el«m«nta  re- 
ferrvd  lo  by  Mr.  Sluckwi'll,  theM  In  do  aensu  rvpre- 
>«nt(!d  III!  BTi^rage  orbit,  but  only  an  liialantikneoua 
(tail'  u(  evvr-vnrying  elvmenU;  and  tlint  any  Integra- 
tion procpc'lliig  on  iltn  lint  hypoiheai*,  otera  long 
period,  would  introduce  an  error  increatlng  wiili  the 
time  wklob  would  iwallow  up  entirely  tbu  perturba- 
tionaaoiiglil.  The  eriubrulnd  ailrouomer.  than  whom 
neither  Eqb'b"''  ""^  the  whole  conilneiii  ol  Kurope 
conid  liavc  acni  one  more  conipeient  to  advise,  then 
closed  Willi  a  few  remark*  pregnaJit  with  auggestion 
to  workers  In  the  lunar  lln-'orj-,  upon  the  genural 
metliods  to  lie  followed  In  thfrii*  long  and  dlfllcuJt 
aolulloni  by  ttfiiroxtmaUong.  Hearty  applause  (oU 
lowed;  aiiii  the  oniDiaied  discnsHiou  waa  brouxhl  to 
Kgood-nalured  cIo».  Mr.  Stuckwell  nllll  u neon vi need , 
hoping  that  wlien  E'mfesior  .\dani>  hiul  given  more 
BlIenlloQ  to  ilila  pRriienlar  point,  lie  would  come  to 
think  IheMRioiif  it  uhliusHf;  and  I'rofcMor  Adanni 
(amid  cnuch  laughter)  hoping  that  day  would  never 
ei>ini.>. 

In  Tuesday'*  icMlon,  Profeuor  Ortnond  Stone, 
dlrifCtor  ol  the  I.«aiidi>r  llcCormlck  oliscrvatory  of 
the  Unlrenlty  of  Virginia,  gnve  an  elaborate  dehrriii- 
lion  of  tliat  observatory  now  approaching  completion, 
and  to  lie  deroled  entirely  to  original  rvtcarcb.  Tbo 
telescope,  wbtch  will  soon  be  mounied,  t>  tlio  iwln 
In  *lt«  of  the  WMhiiiRton  iweniy-«ii  inch,  and  like 
tt  In  must  of  its  details,  exceja  tlie  driving-clock, 
whIHi  is  tike  Ibat  ut  the  rrinceUin  Iwenly-tliree  Inch, 
with  ai]  auxiliary  cnnirol  \ty  an  outalde  cloclt,  and 


tbat  IthasBunihara'smleninieterllltimlaatlan.  Tbt 
observatory  has  a  permanent  fund  of  seventy-ali 
tbou.-«nd  dollars  ai  a  beginning;  and  eighl<vn  Ibon- 
*and  dollars  have  been  expended  in  obcomtofy  bulM- 
liiB*,  and  eight  thousand  dollan  for  the  honae  «f  the 
liirector.  Siiiiaied  tl^iti  hundred  and  fltly  feel  above 
the  leu,  and  on  a  bill  Ibrpo  hundnsl  feet  above  siir> 
rounding*,  the  main  building,  circular  in  ihape,  tt 
snrmounind  by  a  hemispherical  domeforty-flre  fe«t  In 
(lUnieter.  The  briek  wall«  have  a  hollow  air-opace, 
wilh  inward  veniilalion  at  boltoui  and  outward  at  top. 
Mr.  Warner,  the  builder  of  the  dome,  gavuan  inler- 
ostlng  deicrlption  of  the  Ingenioui  mcliicHl  of  adjuil- 
Ing  the  conloal  surfaces  of  the  bvarlng-wheeli.  <«  that 
they  would,  witboul  guidance,  follow  the  ciavldreuD)- 
ferenire  of  the  tracks:  and  Iben  of  ibe  adjiutnieut  nf 
the  gnide-wheots,  so  that  Uie  axis  oI  this  cone  shootd 
bo  caa>nly  nurmal  to  the  circular  track.  The  frause- 
work  of  the  dome  coriBlsU  of  lhlny-«1x  light  sieel 
([Irdeis,  Ibe  tn-u  ceiktral  parallel  one*  allowing  an 
opening  six  feet  wide.  Tbe  cud^ring  I*  ol  pivnnisod 
Iron,  each  piece  fitted  fn  *<fii,  and  the  elrengtb  of  the 
frame  fs  desisned  lo  stand  a  wlndprvMunt  of  a  baa- 
dred  pounils  per  square  toot.  Tliere  are  tbrre  equal 
opening!  with  Indejiendent  sbiiiien,  the  first  extend- 
ing I'l  Iho  horlton,  the  second  beyond  the  Mullh,  and 
Uie  iliinl  to  far  that  its  centre  Is  opposite  the  division 
Iwcnvon  the  lint  and  wcond,  The  (hulien  are  in 
douhle- halves,  opening  on  borltonlal  iracica,  and  con- 
nected by  endless  chain  wilh  compulsory  panlld 
motion  of  the  ends.  The  dome  welgba  twelve  loni 
and  a  hiilf,  and  (he  llv^rlnK  one  ton  and  a  hail;  tad 
a  tangeniial  prvsaure  of  about  forty  pounds,  or  right 
pound*  on  tJie  endleaa  rope,  aufllces  to  start  it.  If 
this  eaie  nf  motion  continues  as  Ibe  dome  grows  o(d, 
it  \i  cerliiinly  a  rvniarhablr  piece  of  engineering  work. 

In  the  diBCHssion  which  toUowed,  Ptofesior  Hough 
said  that  he  should  prefer  the  old  style  of  •InrIi'  open- 
ing extending  beyond  the  teuilh.  Professor  Ston* 
conld  not  agree  vrlih  him.  the  greater  extent  of  open- 
ing making  It  le>s  ]irobai)1e  Hint  the  dome  would  have 
la  be  moved  »o  far  In  lurninK  from  star  lo  slar,  and 
at  the  same  time  furnishing  boiler  ventlUilon,  and 
the  np['OT(anl(y  for  crtiaa-bracliig  adding  slcvnjcTh  lo 
ihe  dome.  He  xtatei]  Ihai  ho  should  first  lake  up  (he 
re- measurement  <.>t  ail  the  double  tiars  of  Icsi  than  3* 
distance  between  0"  and  —30°. 

Falhnr  I'orry,  Uie  direetor  of  the  obeervatorr  at 
Slonyhurst,  Ung.,  gave  the  re*uH  of  late  reieanibM 
on  the  solar  surface,  with  tprclal  n-fpronce  to  eraaet- 
cvnt  *pDls.  No  abtlract  can  give  any  lilea  of  Iha 
wide  range  of  iniemiing  loplct  covereil  in  this  paptr. 
The  mullltiidnof  ever-changlngdetaiUtobeobtarVad 
ou  the  sun.  and  tlin  careful  record  of  these  which  ta 
kepi  at  the  Stonyhurat  obaervatnry,  fumlibcd  the 
material  fom  paper  replete  througliout  with  now  and 
Important  detail*,  t'l  which  noibing  but  a  publication 
In  full  can  do  any  Jiutlee  whatever;  and  It  is  (o  b* 
hoped  Hull  the  anoctatlon  will  toon  give  lite  puMIe 
the  opportunity  to  reail  it  in  thl«  way. 

On  Wednesday,  Mr.  t.ewla  Swift,  illrector  of  iho 
Warner  obicrvalory  at  Roehe*ter,  X.V..  read  a  papff 
upon  the  nebulae,  In  which  he  described  bis  meittod 
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ot  WBTcb  (or  BKir  nvbulap,  and  of  *iraplj  nvonltnic 
tliilr  apiimxlmate  po()tlons  li;  ii<>iQiiiiv  wSih  anltlii- 
BlBBI«d  cruBs-wirM  in  tbe  «je-iiit^cr.  and  iifiiiliiis  uS 
tbfl  circles  ot  Uifl  )natruRi«oc,  rvcorilliii;  wiih  tfab  a 
dMcripllon  o(  lli«  uppcAnnco  ot  llio  n«lralii.  till 
rca*>D  for  in&klti|[  no  nil* inpl  to  deUnnlns  ncctiral* 
poalUonit  wiM  tlinl  It  woiiM  r«|U]r«  UliimiiiatiMl  mi- 
CrOBael«r-win:*,  and  »  ):n?«t  iltal  o(  llme  dero<«il  to 
BUMMuvmi^Dt  iritb  nclgliboring  ulnn,  bnilili'S  tntieli 
line  Um  ill  Irttliig  tho  oye  beconM  wn»iilve  >ciiiii  for 
fiirtb«r  «««rcb  or  «xan)inatioii  kfter  (bi>  lliilii  u'as  tv- 
moved;  be  italinK  Utnt  his  ey«  wu  pracUi-uilir '  Dcku- 
la  WEiul '  for  at  tuaiit  font  mlnuiFa  nficr  bring  ocnr  a 
light-  Since,  however,  Ibe  inosi  at  iUpai-  nDbiilair  iro 
prolwlily  too  faint  U>  beorany  lIliiniiiiHiion  >i  all,  and 
tuutt  tli«r''fi)re  b«  obwr*«d  fur  [lunltiuii  wilb  riuif  or 
bar-Ill icroiuutvr.  mutb  of  ibia  rvuon  loics  lis  force; 
for  fa  Ibi)  cose  Ibore  would  bo  oo  lou  of  tlino  on 
■ocoiiiit  ol  llghi,  and  if  In  Uii*  way  Mr.  ^w!(c  could 
eonn«cl  •arb  of  ibMO  ik'w  nfUiilae  lo  iviue  ll«l^)lbor• 
Ing  alar  Willi  Ibe  help  of  cliroDugmpb  ur  aii  awlst- 
Uil  at  clock  or  cbioiiwiaL-tvr,  Mid  alio  re-nbiiwe  lh« 
known  nebulae  In  tb«  aain*  vajr,  (ho  rnhie  at  tli« 
vork  would  b«  almott  lDiiiw«»urably  incrvaMd  cun- 
{■arfd  wlili  tbe  litct«  addiiional  lime  and  labor  uccOT- 
•ary  for  iia  accoiiipliabmi-iit.  Ai  il  i>,  Ihongh  no  on* 
will  deny  the  value  of  a  eauJogao  of  crcn  ilvo  Hp- 
pitudmaM  poaliiunii  noil  deKrlptlon*  of  vory  falni 
nabutav,  ai  a  c^nlrlbiiiiun  to  our  knoirleilce  of  ib«jr 
numbM  anil  dUtrlbutlon,  nnd  at  au  aid  Id  comet- 
*eckiii;  or  IdetillBrallon.  ji't  It  U  fairly  open  lo  the 
crltici«iii,  tbat,  to  \i<t  what  ll  ahould  bo  iti  I  be  pr^enl 
■tal«  of  aciraiuMuical  obserratioD.  it  muni  all  bi>  |;uiie 
over  again  for  deicnninalions  of  a«euraiu  pmliion*. 
One  very  inlcrviilng  iiaiirmeni  of  )Ir,  Swlfi,  to  th« 
cAect  that  Ilirn)  bad  not  beoo  a  flr>l-ral«  cloar  iky 
•Ince  the  r»<l  tcl-^wa  appear«d  a  yew  ago  foIlowlDg  tbe 
KrakacoaeaploBioiM,  bears  out  tbegenoral  experience 
ot  worken  in  oilier  obicrvatofl*!,  eapectatly  tlioie 
wbo  try  to  KB  nam  afar  the  *un  In  tbo  daytlRii>. 

An  hiU're'tliiic  d1»tUM[0[i  arcite  as  lo  tlie  uiiK-b-illa- 
puli^d  viiclciicv  of  tbe  nebula  rouiul  [be  ilor  Merope 
in  Ibe  Pleiailca;  tbe  iteneral  drift  of  It  being  that  the 
nebula  no  doubt  cxlitml,  but  In  order  lo  ace  It  a  clear 
•ky  wu  nocoawry,  and  a  very  luw  pun«r  and  iance 
fleld,  M  that  the  nebuU  niigbl  be  conlnuted  with 
darker  portions  of  the  nwe  Geld:  tbal  a  lar^  tele- 
Mope  wa«  not  neceetar;.  In  fn«l  the  tmallrr  the  IkI- 
t«r,  proTldod  tlie  optical  qiialltlfM  weni  tvUUvely  a* 
(ood.  Ur.  Swift  aaid  he  could  ^waya  mo  II  under 
favorable  conditions ;  >n<l  Mr.  E.  E.  Bamaril  of  N*Mh> 
TiUe,  Tenn.,  tbe  diicoverer  of  the  latett  comet,  said 
that  beforv  he  knew  of  ll«  ozlitunee  at  all,  he  picked 
It  Up  ax  a  (uppofml  comet. 

On  Tliurtdiiy  Pdifeator  Adama  of  Cam  bridge,  Eng., 
read  n  paper  upon  the  geoeteJ  exprawlou  for  ilie 
value  of  Ibe  ifMiquiiy  of  the  eclipUe  at  any  given 
time,  laklan  Into  account  lomis  of  llio  iccond  order. 
The  difllcullies  of  oblaliihiR  a  formula  for  thin  tiuan- 
tily,  on  aCDuunt  of  llie  many  varjliij:  «lun>cnu  upon 
which  ll  depend!,  were  clearly  explained  by  a  dia- 
grain,  an<l  tlie  reaulta  given  of  an  approximation  car- 
ried much  further  than  over  altempud  heretofore. 


Profeteor  BarkneH,  lii  partuK  a  high  ooBpUmcnt 
to  the  c«lehral«d  malbHinaUi-ian  and  eMrononrr  tor 
tbeie  laborioui  and  valuable  r«»earelM«.  aha  ox- 
pmatod  a  wtah  tlial  aonie  of  tbe  n-dliiieMlonal-*pM« 
matlMiiHticians  would  follow  the  example  of  PrafM- 
lor  Adanii.  and  apply  some  of  lliclr  •uperfluotu  en- 
ergy to  llie  unsolved  ptoblein*  In  ibi>  aolar  lyitem, 
irliich  liave  tnme  direct  practical  Iwariiii:. 

rrofestor  Mcwcomb,  In  remarking  u|>oii  tlie  maaa 
of  Ibn  moon  u»r<l  In  thU  problem,  expre^icd  the 
opinion  tlial  ihia  could  be  obialned  moit  acriirately 
by  ubtervalioiis  ot  the  aim,  In  ileteniiliilng  ilie  an* 
gular  value  of  ibe  radlua  ot  iIm  amall  ciivle  dotcrtbed 
by  Ihn  eaith  about  the  common  centre  of  ffraviiy  of 
carih  aiul  mooD.  alnc  Ibi*,  In  lili  opinion,  teemed  to 
be  Ibe  only  c«n>latil  which  could  Ix-  doicnnlned  by 
obteivallOH  ahiolutelir  tre«  from  nyMemaili:  errors, 
and  hetice  w»>  capable  of  an  lodeHnitu  denrpe  of 
accuracy  by  accnmutatcd  obaerraltons;  and  be  asked 
Profe«»i>r  AiUmt't  ojiinloii  on  thU  puint. 

Tbe  latter  rfrlied.  Uial  he  Ib'iUBbl  the  quuitily 
too  small  tor  cerdila  accurate  delemiinaKon,  almost 
beyond  what  could  be  actually  seen  by  tbe  eye  In  the 
InstruincDta  nsi>d. 

Profeetur  Newcomb  adnillt«d.  In  Ihn  case  of  ab- 
aotuf«  determinatloii*,  the  general  ImposUbllity  ot 
aitemptjng  to  meosnre  what  cannot  be  se^ii ;  but.  In 
tbe  cue  of  dfffrtenlial  or  rcl-tllie  delerrulnatioiii  lit 
which  there  was  no  tnppoerd  poulbllity  of  cou^uiii 
or  hyitcuiatlc  errora.  he  adraacwl  Ibe  theory,  which 
be  had  lliouHht  '•(  eUbomllng  mora  fully  at  mme 
lime,  thai  mch  d'terriilnalloiii  ralgbl  be  eariled  by 
aCGurnnlateil  uliM-nallou*  to  a  siirc  ilegrw  ot  accu- 
t»cy  far  beyond  what  can  be  wen  or  measured  by 
tho  ryo  abw>liiii'lr. 

Professor  Adaim  bopnd  l>o  wonhl  niuc«  fully  elab- 
orate and  imbli>h  ihi*  Idea.  *inc«  ibero  was  in  ll  an 
clemeni  well  worlli  cirvfiil  coutkleratlon. 

Professor  Karkue;'!  doubled  the  •ufficiunt  accuracy 
of  m*-ildiiin  obsniTailoni  of  tbe  sun.  on  aomunt  of 
the  distortion*  prixlucnd  by  Idling  tlie  sun  shine  tutl 
Into  Ibe  ■□sirommit;  and  spoke  ot  ihn  dlfllculiiei  In 
Ibc  iranslt-of-VeouB  observntlons  from  tlili  cauaa- 

Prottesor  Scwcoiub  replied  Ibal  be  would  Itave  to 
sboir  tbal  tliU  would  be  jierlodic  wilh  reference  to 
the  inoon's  i|iuut«n  In  order  to  altect  tills  couManl 
S}aiemalically. 

Professor  Adnin*  then  pretenled  another  nole  upon 
Newton's  tbeory  of  almD«pii«ric  rdrscllon,  and  on 
his  metbod  of  flndlns  tbe  motion  of  iIm)  moon's 
apogee.  He  de'cribcil  In  an  eicvedlngly  interealluK 
manner  bow  some  unpublished  mannserlpls  ot  tbe 
great  geometer  bxl  lately  cuirie  liilo  bis  hands  at 
Cambridge,  wtilch  contained  later  work  than  la  pub> 
llsbed  In  the  Prlnclpls.  Space  will  not  allow  a  de- 
scription ill  the  metbmli  vbleh  time  pnpiTs  stiuw 
tliat  Newton  emplujcd  In  altsckliig,  and  rcinirkably 
sucoeaslully  too,  aome  of  the  probtema  which  *tiU 
trouble  asinMiomen  (o-day-  Pboiof^raphi  of  ibeee 
paper*  were  exblbllod,  showing  hi*  wnndorfiil  neat- 
neai  and  pivoUe  method*  In  compulation.  It  wae 
eometlitaig  ot  ■  novelty  to  Ibuee  gatlMirkd  on  tbia 
occasion,  lo  bold  In  their  band*  tbe  facalmilea  of  the 
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band  writing  and  Mmputallons  of  itil*  Intellectual 
l^nt,  whoM)  world  will  tor  nil  thii«  Im  tli«  Krrnteit 
wonder  to  him  who  ttiidira  tlicm  Ibe  iiiott. 

With  tli«  bcarly  ttmiili*  ot  Uip  •cction  to  Profw'or 
Ailiuus  for  Uii  excwdliiely  liiU^nvtliig  commuriica- 
dOM,  It  wai  then  adjourn ud. 


PROCEEDINGS  OF  THE  SECTION  OP 
PHYSICS. 

TitK  masting  of  Ibo  Am«ri(^ua  uiociat!<^ii  wat  oiia 
«t  miusual  Intarwt  aiid  Importaiicc  to  iha  inembers 
cf  aeciirm  B.  TIiIr  Ii  to  tn>  aurlbnml  not  onlf  to  ibe 
nnnauaUj  large  &lt«iidiui(;u  of  Ainfrjran  pliy^iclsls, 
but  alio  to  till'  pruH-'tii^v  of  a  number  ot  illttln^Uhed 
nemtNtra  <rf  Ihc  Drltl&U  EutocUtlun,  vrlio  luiva  cnii- 
tTibut«d  to  the  mcca*9  of  ilie  nicciingi  not  only  by 
pKienilng  papers,  but  tiy  «iil«rinK  frculy  Into  the  di»- 
Ctuiloii*.  Ill  )>artk'u]nr  Ihe  swtliiri  wo*  furtiinalc  hi 
)iaTlngthepr*»«<iceofSlrWlliUniTlioniRon,  towhom 
mmw  llian  to  itny  onn  «l»e  w  owe  tin;  ■ucot^a-Iii!  o|i- 
«nitl<>iior  the  gniiit  ovcan  caliloa,  anil  who ntJitida  with 
ni?lmlnilu  first  autine  ISvIiig  phynlctut*.  Wbt-ni-'ver 
be  ciilerad  luiy  of  llie  di^cuuloiiit,  all  iroro  U-iionted 
by  tbw  cluarneis  and  sngt;e>lit'eneia  of  ti1»  r^iiinikR. 

Among  tbo  iiicmbcraul  the  Brlll-bUMKlallun  who 
were  prvnenl,  iiiuy  al>o  bo  (iH^nilo licit  Prvfcstur  Filx- 
geraldol  thi-  rnivurslly  nt  Itiililtii,  Profumir  Sllvniiiw 
P.  Th(>m|)Son.  Sir,  W.  II.  Fn^oce,  »ii]i>'rliildiil'"i>l  of 
the  Ensll-h  ponlal  Idi'ijrapli.  rn'Ii-snT  Forbes,  and 
Pnifusor  Stliiidlirr  of  Ihi-  ('iivnnill»h  laboratory. 

Amoii;;  Aniifrlonn  phynlciti*  ibcrawrro  i'n^raton 
Tron'lirldvu.  Itowlnnd.  llarkrr,  Ueniteiilinli,  Hall, 
ilaallng*.  I1p!1,  Anthony.  Bnitln.-H.  Itu^i^is.  t'lther- 
ing.CniM,  am)  many  oihcra.  The  u.-i;tUm  wua  urgaii- 
Ued  uu  Tbitriilay,  Sept.  4.  aiid  ilia  opening  lutdrvH 
deliT«rcil  by  the  vice-prvaldeiit,  Pnte-Mor  Trowbrldgo. 
The  time  devoied  to  ilie  rvndhi);  and  dlictiaUiiii  of 
papi-r*  wna  unloriiiiinlulymucb  infringed  uporiby  th« 
Eli^i^irk-al  coiifcn'me:  yoi,  conildering  ttiU  aerloua 
itiieriuplion,  tbe  number  of  hi  tr  real  lug  dUcuuion* 
vrai  iiDti!iiia[|y  large. 

Il  la  not  to  lie  expected  that  the  ulabonite  InvcellKa- 
tUin  of  tho  relation  ut  the  yard  to  Ihe  metre,  aucU  as 
Wat  tlie  eubjvct  of  a  pujicr  by  I*rii(<smir  William  A. 
Ro^ra,  will  be  of  very  general  Inierrai.  Vet  to  llio 
phyilciit  >uch  a  comparison,  i.'uniliiuted  hy  i>ii«  who 
baa  had  tbn  long  expori once  ot  Proteaaorllo^ra,  Isot 
Uiehitbwt  ImparUnca  lu  giving  accuracy  to  deicnul- 
natioriitof  lungih.  ProfetMir  Kogurshaagltenbialile 
to  |H.-rfrCliiig  Ilie  count  ruction  ami  teatltig  of  aiandanlt 
ot  Icngih,  and  llio  refult  of  (hit  his  luli-il  InvPHlKa- 
Uon  U  that  Ibe  metre  l>  3tl.:i7iiLT  Inclies  In  lenjcth. 
One  of  llif  moat  linpnrlaTiI  pliydcal  iiMMiureinvuli  is 
that  of  the  wave-leiijttb  of  light  irfniiyglvpn  ilr^jntc  of 
nfraiigibllily.  aii<l  this  deluniiinaliiin  U  best  mailu  hy 
racnna  of  tbe  dlRractlon  gratint^  On  aceoiint  of  tbe 
oxl«n*lve  uwot  llip  magiillliMEnt  gratlngieuiiitmcied 
liy  rrof*»«or  Kimland  for  ihla  purpoae,  Pm(u»or 
Ito^erv  III- ti luted  an  iitve«tl)(atioD  t<i  di'l'-rnilnn  Iho 
coeflSclent  ut  cipanalon  of  ibe  apeculuiu-motal  used 


in  ibe  cotiatrueilou  of  Uiwe  gratlnga.  He  alao  inotcd 
tbat  from  Ita  homogeneity,  fineims  ot  jcrahi.  an>l  rran- 
Habilily  to  UrnUb,  Ibis  speculum-inelal  i-  vxm'"I>w1; 
suitable  tor  coustructinE  *""  wales.  Umiiitb  ita  ex- 
trpiiio  briltkoeas  is  ati  nbji'ctioii  to  Its  usctorlnfga 
HcalM.  FrotcMor  Rowland  staled  that  h«  imipi-ard  V> 
Ci>1istruat  scales  on  hlsnilitig-eiipiiiewhkb  noiihl  en- 
able thepbytlciat  at  any  lime,  by  pun:  ly  opt  leal  iiicaiu, 
and  without  kmiwlnit  the  cocfBclent  of  expamlod 
of  the  metal  cirlla  temperature,  to  obtain  the  value  ot 
the  loiiKlh  of  the  acJie  in  terms  of  tiM  wave-length 
of  niiyu'ven  ray  of  light,  'rhe»e«ealea»et*aiuii><y  to 
be  striiitht  piwea  ii(  •peeulum- metal  ruled  wilb  li»«* 
just  0*  BD  ordinary  ^railiis,  except  that  tbe  length  of 
tb«  Hue*  la  to  be  only  about  one  centimetre,  erery 
one-lmtidr«dth  line  being  sumewbat  lotiKri  than  ita 
neighbor*:  tbe  whole  nilod  atrip  Is  to  be  <>iie  dwl* 
■nelre  Lit  lengrh.  Krom  the  manner  of  rulin:;.  It  will 
be  eas;  to  count  tlie  wIjdIc  number  of  lines  in  Ihe 
tengtb  ot  tbe  »lrip.  and  then  by  a  Umple  u*;  of  the 
scale  a*  a  grating  in  asuiiableapeeiroi&eteriliv  whole 
length  may  Iw  iTiimcd  lately  fuund  at  any  time  in  loniu 
of  any  apeeiHed  wav*-Ienillh  ot  llgbl. 

In  lojnc  tiinat  ut  lelepbooea  and  In  the  microphone, 
the  action  depends  on  Ihe  cbntiKW  hi  re-l'taiifo  of  a 
eiusll  carlioii  hiittoii  on  being  subjected  to  |im>ure. 
There  baa  l>i>en  much  OI>cunl<>n  as  to  whether  thl> 
diminution  of  tbe  rvslsiance  with  preMure  is  due  to  a 
change  In  the  resistance  of  t)ie  carhoii  Itaelf,  or  tiinplj 
to  the  better  contact  made  between  tlie  carbon  and 
the  inelitlllc  conductor  when  the  preasure  la  applied. 
Professor  Mendenball  has  carried  out  *oni«  experi- 
ment* to  determine  the  (jiieatloii;  and  "lie  uf  hii 
methods  nf  ex|<erlineniing  — thai  wilb  the  ban!  rai- 
boiia  —  ii|)|icar>  to  point  eoiiclualvcly  In  fnvor  i>t  ibe 
Uieory  th*l  the  rMiaianco  of  the  carbon  itself  !■ 
altered  by  pretsiire.  Tbe  cxiterlini^nl*  made  by  him 
on  salt  carbon  aru  open  to  criticism,  Iboiiiih  they  also 
jioint  lo  the  change  taking  plaeein  the  farliuii.  Pro- 
fetior  Mendonhail  llnd<  that  the  reaistatice  is  not 
simply  proportional  to  the  preaiure,  and  think*  that 
by  Increasing  the  prea-ure  a  iwint  of  inaKlniuin  con- 
diicilTliy  would  he  reached  where  there  wo-ild  be  no 
chan^  ill  rottitaiiec  tor  a  imall  change  in  pivwiurab 

Prof.  A.  Graham  Hell,  ibe  Inrcnior  of  the  tel*- 
phone,  read  a  paper  giving  a  [lotalble  niettind  of 
coin  mm  I  k  at  ion  between  khiji*  at  <ca.  The  dmple 
ei|>erlmoiit  tbnt  lllu-lraici  the  method  which  he 
ptuiHiaed  Is  a*  follows :  Take  a  basin  of  water,  intro- 
duce Into  It.  at  two  widely  sepamted  polots.  tbe  two 
terminals  of  a  battery-uironit  which  ci>ii'nin«  an  li»- 
torruptcr,  making  and  breaking  Uie  circuit  very  rap- 
idly. Now  at  two  other  polnta  touch  the  water  with 
the  terminals  of  a  circuit  containing  a  irtepbaneb 
A  found  will  b«  beard,  eacept  wbim  the  two  telfr 
phone  lerininnls  luuvb  tbe  water  at  polnl*  where  Uie 
potential  1>  the  same.  In  thii  way  tbe  eqiiipKientlal 
lines  can  easily  be  picked  out.  Now,  to  apply  llila 
(o  the  caae  of  a  ship  at  *ca:  Suppose  otie  rhip  to  be 
provided  with  a  dynaioo-madilnn  genonttliig  4  pow. 
erful  current,  and  let  one  terminal  enter  ilia  water 
at  the  pn>w  of  the  ship,  and  the  other  be  earefullf 
lDtutat«d,  except  at  Its  end,  and  lie   trailed   Mdud 
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ihe  thip,  nuking  oonncctlon  irtth  Ui«  •#»  Bt  »  cm- 
•Iilenibtr  dtttnnn  (rum  tbo  vetiel;  anil  nippoae  tbe 
CDtToiit  lie  rmpldly  muln  uut  brokvn  bf  an  llitiT- 
nil>t«r :  (livii  lli«  ohv^nvr  (m  »  •ecmil  v«>*i!l  |irr>v[<l<<(l 
with  alrnrUr  Ivrmliial  ciiiiiliicton  l(i  [lie  Rm,  bul 
having  »  IckplinDc  IriiUrad  of  a  ilyannio,  will  be  able 
toddVL-t  Iho  prtaoncc  of  llin  oiliri' vi-uol  even  al  a 
COi)>l-kraM*  •liDCanca;  and  bf  aultablii  mudlllf'jllnni 
til*  ■lin>c(l'iii  at  the  otliar  vetael  may  b«  (otiiid.  ThU 
e«n««|>ihin  Protewor  Bfll  1ia«  :H;Iually  Irlwl  on  the 
Potoaiae  Kivur  wllli  two  iinall  baaii,  and  fuiind  ihat 
al  a  mtlr  atid  a  qaa(U>ri  Ibii  (arlhpil  illiitniicp  nxpcrl- 
iMiiird  iiiion,  tli»  lounil  <liM  t«  ibo  M-tloii  of  ttio 
Inlrmiplvr  in  niie  boat  ir*«  iliilinctly  aiullble  )u  Ibu 
olbtr.  Tlic experimcbi  did  not  iiiccecd  quite  ao  well 
In  nil  iralcr, 

Pnifraior  Tr<»«bt1(lg«  tlirti  ni«nlloncd  ■  nMhod 
wbk-h  lie  bad  >iigs«Me4  tome  year*  affo  for  lelvp^ph- 
Ing  acnn*  lb«  oMuta  wiiliDUt  a  e»ble;  Ilie  invtliod 
havlnit  boen  niggcsiDd  more  for  It*  IntcrMt,  Iban 
witb  an;  Idna  of  li*  i>v«r  Ivlns  put  In  pnwttc*.  A 
coniliieior  li  «uppi>««il  in  ha  laid  tr»n)  Labindor  lo 
Patapinia.  rniliu-*  in  tliv  ouean  at  l]fw  poiiilt,  niiil 
puting  tlimugb  N<w  York,  n'liefpnd>iiiin('-miicliitie 
la  RijppiiMil  to  Im.-  Inuliidcd  Iti  Ibc  drinilt.  In  Kiirope 
■  lliiv  1»  In  rxl'tKl  from  ihn  nortb  nf  Srni.lniid  m  tlirr 
•onlh  I'f  8p»lii,  Rmkiiiz  rnrm<'Ct[on>  wltli  tlio  ori-an 
at  IbOiiG  p(iiiil>;  and  in  llii'  cirt^nil  i«  to  hv  hii'liided  a 
l«lrpbniie-  'rlirn  an;  f  binge  In  Iho  atrengtli  uf  ilie 
onnvnl  In  ihi-  Aiii<Tt<un  tlim  vould  prodncc  a  corrv- 
Ifiondliix  rliinK«  In  cuiT«nt  In  die  Knro|i«an  linn; 
and  ibui  li-iiaU  could  b«  trunmlital.  Mr.  PrMce, 
of  Ibn  KxglUIi  pncul  telsgrapb,  iben  gave  an  account 
of  how  riicli  a  ITHMI  bad  artnnlly  hnon  put  Into 
pracllce  in  ti-tf^i,Ta|>Iiin)t  IwtwMtn  tbo  Ule  «(  VVIsbt 
and  SiKitlianiplon  during  a  siiipentlou  {n  tlic  nctinn 
of  itie  rvsuUr  cable  coamiiiiiication.  Tb«  Instrii- 
mont*  iiuxl  wi'r«aI«l«pfaonelniMicdr«alt,Bnil  Inilic 
Olber  Atioul  tironiy'llra  Loclnncbd  oatt*  aniT  an  Inter- 
rapier.  Tlie  lotind  could  titvn  be  heard  <li>tlncily; 
and  ao  coniinuniealioii  waa  kept  np  until  Ibe  cable 
waa  again  In  irorklng-order.  Of  Ibe  Iwo  lines  uaed 
In  ihi*  fatp,  one  vxiendcd  from  tlie  len  at  tlie  end  of 
th«  i-lAiHl  n*arrluritc«>tl«,  t)iroiij;h  ilioten|[[b<if  thn 
iaiaiid,  and  en(et«il  Ibe  tea  »«■'"  at  Kyn;  wliik  ilie 
line  on  lU«  inahiland  ran  from  Eliir^il  caslli?.  nbere 
It  wai  cofinectcil  with  the  ■««,  through  Soiilhamplon 
to  Port-monlb,  wlicrc  it  again  entered  the  *eu.  The 
diuaitce  bctvoeii  Ihn  iva  UrBilnala  at  Hunt  caillc 
wa*  about  one  milf,  wblln  Ihat  Iwiny^n  ihe  tenul- 
nalfl  at  Portsmouth  and  Rye  amoiiiited  to  lix  nilloa^ 

A  ttn  ycart  ago  Mr.  C  II.  Unll.  ihen  a  student  at 
the  JolinK  Hophlna  unlreFUty ,  taking  a  thin  iirlp  of 
fnU-lraf  ibrauiih  wbkh  a  current  of  olecirlcUy  was 
paaalng,  and  Joining  tli«  t«o  terminals  of  a  very 
wnalllTc  galvanometer  to  two  polntj  in  the  gold-leaf, 
one  on  one  oilgn,  and  the  other  on  the  other,  choa*- 
Ing  Ibe  poliiia  ao  cs«ctly  oppo*lta  that  there  wn  no 
eiirrefit  tbtmigb  the  giUvanorneler.  found  thai  on 
placing  the  poles  of  n  pmrerfnl  electra-ma^iiel,  one 
abo««  and  the  other  below  tite  strip  of  gohl-leat.  he 
obtained  a  cnrntnt  through  tlw  salTknomclcr,  Ibu* 
IndlcatttiS  that  tli«r«  wai  a  change  la  th«  «l«ctrlc 


potential,  due  to  tlie  actlna  of  the  mncnei.  Mr.  Hall 
explains  Ihia  ehaago  by  nippoilng  tbo  rotation  of 
■  be  equliiotenUal  lines  In  the  Mndurlor  about  tlie 
lines  o<  magnetic  force.  Tbia  DX|^anall»ti  has  been 
bmught  liilo  qucHlon  by  Mr.  Shelt'inl  Bidwell,  wbo 
alt^inpts  lo  etpiiUn  the  action  thus:  Tli'  magnetic 
force  aclin;  on  llie  cuntluctor  carrying  Ibc  cnrrmt 
wiiuld  cauiie  the  conductor  U>  be  idovihI  alikwaya, 
»rn<  It  five  to  move;  btil,  alnco  it  la  Iield  by  olantpa 
at  Ibe  eiidi,  tlie  mngneile  t<ytfe  acting:  ti|)oi)  it  briiigi 
it  into  a  iiale  of  alrsin.  one  edge  being  coniprt«s«d 
and  ihu  otiier  •micbe<li  and  )(r.  Hldirrll  ^uppoM* 
Ihn  whole  Ball  effect  to  b«  dae  to  lliennal  aetlona 
tahliiff  place  In  cuiM^qnertce  of  ihia  unaydinwirlciil 
•tale  III  •tmiii.  frofefetor  Hall,  who  U  iiovr  at  Har- 
vard, has  ni*dc  some  careful  experiment*  lo  teat  tbl> 
explanation  of  Mr  Btdwelt.  He  ii»cil  iioi  only  gold- 
leaf,  but  itrlp*  of  tloel,  tinfoil,  and  other  metals,  and 
elninp>il  Ihem  ■ometlmet  at  both  euit*,  tonwllines  Id 
Ibe  middle,  and  aometlmM  only  at  one  end;  and  la 
all  eoaea  ibe  action  waa  tlic  same,  wlih  Uie  tame 
meiat,  Irroiwcilve  of  the  nnnner  of  clanijiin;.  Tbia 
wa*  atronj;  i-vld'nco  agaln»l  5Ir.  Bidwcirs  poslilon- 
Slr  VVlHtnm  Tlioniion  suggested,  as  a  farther  (cat,  to 
brio;;  ab-iii  the  aUie  of  Mraln,  which  Mr.  HIdwell 
■iippMi-a  t'l  be  Ihe  primary  cAiue  of  the  airliun,  bj 
purnly  mechanical  mean*,  lirlnttlne  prvMiire  tu  bear 
on  one  »ide  or  the  olhi-r,  and  Meing  whether  tbo 
action  oblnliieil  is  at  all  cotnmencunUe  with  the  ac- 
thin  found  by  Mr.  Hull. 

Profmior  Halt  Ihnn  dl>cii«aed  an  osperlmenl  by 
whli-h  Mr.  Bldwell  hod  tibiainfi]  a  tvvertal  of  tlie 
effect;  and  showed  ihat  the  revenol  waa  only  Kpp«f> 
ent.  And  Ihat  wlK'n  carefully  exAniln(<il  IIm  reauiU 
of  Mr.  llldwetr*  eiperlnient  were  beat  utliDcd  by 
Ihe  theory  of  the  rotalion  of  llie  eqn  I  potential  snr- 
facc*  about  Ihe  lines  of  nagoetie  force.  Sir  William 
Thomion  ipoke  of  IfaedlicaTCffy  of  Mr.  Hull  m  being 
the  moll  impnriant  made  tince  ilie  ilme  of  Fknday. 
lie  favored  Mr.  Hall's  esplaiialloD;  Ibongb  be  con- 
sider* Mr.  llldwell's  iiiiU[e*lion  as  very  important, 
and  Ihlnks  that  It  will  very  likely  be  found  tliai  both 
Ibe  Uall  elfect  and  thermal  ellccta  bare  a  common 
rauie,  miber  Iban  ihai  one  I*  Ui  Im  taken  to  explain 
Ibo  olher.  llo  allowed  also  Ihnt  the  mathematical 
exam! nation  of  the  aiibject  Indicales  three  rclailong 
lo  be  Inmligated.  —  Bnl,  the  relnllon  of  ili^rnial 
force  to  the  snrfaces  of  cqiul  rate  of  variation  of 
l«mpnratnm;  second,  the  relation  of  el«rtric  current 
to  the  eiiiiljioicnlial  mirfacei:  third,  llie  ivUlion  of 
the  tlieraial  How  to  isotliemiil  surfncei.  The  accond 
of  llie*c  ii  that  InvuClgaled  by  Mr.  Hall,  who  has 
found  Ihat  under  the  condition*  tnenlloncd  ihi<  lines 
of  flow  are  not  perfiendlcular  lo  lli«  ecinipulenlUI 
stirtacv*.  There  rcmsint,  therefore,  'work  lor  two 
more  IIslls,'  in  either  proving  or  dUproving  the  as- 
istence  of  the  analogous  aeilons  In  ilicso  utliertwo 
caie*.  Sir  William  Thonuon  alto  luggmied  the  fo|. 
lowing  ucenllngly  IriterMting  iiMcliankal  liluslr*- 
llon  or  anskiette  of  IIaU's  effect.  Let  us  be  llvlt^ 
upon  a  table  which  rulales  uniformly  forever.  A 
narrow  clrrular  canal  ii  upon  lbl>  table,  eunc«ntrie 
with  the  axis  of  rotation  of  iltc  table,  and  nCMrly 
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fall  o4  XAirr.  Afirr  a  wtille  tbe  wnter  will  uqulra 
tht  Muni!  velocity  of  rataiion  ns  the  table,  and  will 
coma  to  n  itatn  of  c(|Ul1lbrlani.  the.  nuipr  nilflc-  of 
the  wnt«r  in  tli«  caiial  will  tUen  »ivid  a  lliil«  li)|itiar 
than  the  Inner  edjK.  I-^^i  u*  uow  ii|)ply  a  Utile 
motisv  force  to  llio  water,  itiid  by  meani  of  a  pump 
cauH  It  Id  flow  ill  llie  cannl  In  llio  tame  dirvetlon  In 
which  tlM  talilo  I*  alroaily  rotallntc:  It  U  evIJenc  tliai 
It  will  (tand  higher  mi  the  outer  tAff,  and  lower  nn 
the  Innartd^of  the  cxDat,tIian  before.  Dut,  iliould 
we  eauw  It  to  flnw  In  the  oppmlie  dlrrctlnn  to  the 
notion  of  the  tabic,  It  will  »t«nt]  tower  on  i)ii>  outer 
•dga,  and  higher  on  ih«  Inner  «dg«i,  Iban  in  iia  i>oii- 
tlon  of  equilibrium. 

The  MciwrlTiient  inwic  by  Mr.  Shelford  Dldwnll 
may  aUo  be  lllli'lriilrd  by  putting  a  ]>artltlan  In  the 
canal  lu  as  to  divide  It  into  two  cIrcuUr  concentric 
troughs,  and  making  a  tittle  opening  la  thtt  piirLtiioo 
at  loine  point;  th«n  taking  two  points  near  tiio  open- 
ing In  the  partition,  on*  In  on«  trough  and  on«  In 
tha  otli«r.  if  they  ar«  wry  clou*  to  tiM  ]iarlitli'>ii.  the 
point  In  Iho  outer  trough  will  he  at  a  louer  lei  el  IhuD 
thai  III  th«  InnrroDc;  but  if  thry  are  not  eloic  to  (he 
partition,  but  oim  U  taken  dote  to  the  outer  edge  of 
the  outer  truuKh  and  Ibn  otiicr  clots  to  th«  lnn«r 
ed);e  of  the  inner  trough,  Iheu  tli«  point  in  the 
<m\n  trough  will  be  at  a  hlghrr  lerel  than  tliat  In 
the  inner  Tniugh.  though  the  difference  In  li-icl  wll! 
In  only  abou [  half  of  wiiat  It  would  harn  Ijc^n  had 
tbttrs  been  no  partitii>n  tfparnilnB  ilii^  canal  Into  two 
tn>uithi>.  rrofeisor  Forbes  called  attention  In  the 
fact  that  tlie  clMtilflcatlon  of  the  metal*  acoordlnR  to 
their  thenno-electrlc  iinaUiicj  nlvm  not  only  exactly 
the  Mnin  dlvUion  inlu  iKisllIve  and  negative,  hut  that 
the  T«rT  vrdrr  obtained  in  llial  way  coricspciiiUs  to 
thai  obtained  by  cl»«»lfying  necordinK  to  the  Hail 
effect,  except  puimfhty  In  tlie  cue  of  aliimlnluiu. 

Prof.  Silvnnus  F.  Tii<>iii|i!i'<n  n-jtd  a  [a|>er  on  the 
gOTMnment  of  dyiiarao-Tna^hiuef.  ll  In  a  atibjecl  of 
eouilderabi*  Importance  from  the  prnotical  point  of 
rlaw,  and  Pr(>fe«*nr  Thompran  hai  gitcn  n  grcnt  deal 
Of  lliouglit  to  it.  After  tvvttfwing  and  crilkliilnij  Ihe 
method*  uied  by  Marcel  Deaprax  and  Ayritin  and 
Ferry,  he  propoicU  a  method  devised  by  lilinielf,  and 
wlilch  he  h**  tueccMfutly  employed.  It  waa  what  be 
call*  a  dyuamomatric  method, since  It  l«  bucd  on  the 
employment  of  a  iRUiamiltlng  dynamometer  at  a  gov- 
ernor. In  ihia  way  the  ipiverning  miction  i«  nia<ie  pro- 
|iortt04ial  to  the  rate  of  work-  Profesior  Thumpaon'a 
very  almpie  device  I*  to  have  leMalance-coIli  no  placed 
In  llie  pulley  of  the  trnnunlitlng  dynamometer,  irlildli 
In  Axed  to  ibfl  khafi,  Unit  aa  thn  rate  of  work  varlot, 
and  the  movable  pulley  of  iho  dynamomoier  change* 
lU  poallion  with  reference  to  the  Died  pulley,  re*l»l> 
Vice  will  be  nddod  lo  or  taken  from  the  circuit;  tliu* 
modifying  the  eurrent,  ami  bringing  about  the  re- 
i]Ulrod  government. 

An  liitervstlng  lajier  km  alio  read  by  Profeaaor 
Wead.  In  whirh  he  gave  the  reiolts  of  Mime  expert* 
menu  made  on  tlie  energy  ahiorbod  liyorgan-pipea  In 
producing  Bound.  Atoong  other  thing*,  he  *howed 
that  reedt  are  very  much  niore  elBcieiil  than  pljiM, 
gtritig   (ar   louder  louiid   ulth   ieta  eapenditure  of 


energy.  Be  alio  ahowed  Ihu  the  reauttt  of  hit 
eiperlmenla.  on  the  energy  abnorbrf  by  pipei  ol  ellnt- 
Inr  (bapi-  but  different  pitch,  confirm  tile  practical 
rule  adnpled  by  organ-bnlldert  In  liicreailng  llie  pro- 
porllonal  diameter  of  Ihe  plpch  na  IIh-  plicli  lncrf«Ma, 
90  at  to  Diiiinlaiii  e'|iiat  hiudneM.  Protestor  Wead 
Gndi.  that  for  ■  rite  in  pitcli  of  l]It<^e^  •emilonea, 
DTie-half  the  enorKy  I*  required  Id  order  to  give  a 
tcale  "f  lentlbly  equal  loudneM. 

Pn>feuor  Loudon  read  a  Tery  luier«*tliig  paper, 
giving  tiinple  geometrical  eontuucilont  for  deter- 
mining the  cardinal  polnti  of  a  thick  lent  or  a  ly tt««n 
of  thick  ienioi.  ll  I*  to  bo  hoped  tlut  he  may  pab- 
llali  h[>  pa|>er  In  full. 

Muuy  oilier  jiapert  were  read  of  more  or  leia  Id> 
terett,  but  tliote  given  are  the  moat  linpottaal. 


XOTBS  AND  NEWS. 

Ir  may  be  well  to  call  altentiun  once  more  to  the 
CDurae  of  eighteen  lecture*  liy  Sir  William  Tbomton, 
on  moleculnr  dynnmlct,  at  the  John*  Kopklnti  uninr- 
■lly  in  OctolM'r.  Profmore  and  ttudeiits  of  plijtkt 
are  Invited  to  attend. 

—  The  following  portona  wore  oi«cted  cdlcenof  the 
Atnericaii  BMOciati'iii  for  ilie  adtatiRemenl  o(  teience 
for  the  vntuini;  jeiir:  President,  U.  A.  Kuwioa  of 
New  Haven,  Cunu, ;  permanent  tecreUry,  P.  W.  Pnt- 
nain  of  Cambridge  (oSlce,  Snlem,  &Iaiia.|;  gen«t»l 
*ecreiary,  Charle*  Sedgwick  Mlnot  nt  Bottoii,  Uaia.; 
ii»istant  );eneral  tecratary,  Charle*  C  Abbott  of 
Trenton,  N.J.:  treasurer,  William  Lilly  of  Maucb 
Chunk.  Section  A.  mathomatic*  and  axlroiiomy,  J. 
M.  Van  Vlerk  of  MIddlclown,  Conn.,  vifie-prealdeat; 
E.  W.  Ilydeof  Cincinnati.  O..  tecretory.  Section  B, 
physic*^  C.  F.  Urockett  of  Princeton.  N.J.,  vico-prta- 
idcnt;  A.  A.  Jlichelton  of  Cleveland,  O,,  eecretaiT. 
Jiiectliin  C,  chemistry.  W.  R.  MelioU  of  Botlon,  Uaai., 
vice- pre* iden 1 1  F.  P.  Uunninjitun.  Uiiivertliy  of  Tli^ 
ginia.  Va.,  tecretary.  SL'cliuu  D.  mechanical >ciciic«, 
J.  Burkilt  Webb  of  Iibnca.  N.  V..  vtoe-prMldut; 
C.  J.  n.  Wnodtiury  of  Uidoii,  iccrelary.  Section  Bt 
goology  and  geography,  Kdward  Orion  of  Colunbiu, 
O..  vloe-praildent:  H.  Canlli  Lewis  of  Germantown, 
Penn.,  aecretery.  Section  F,  biology,  Burt  G.  Wllilor 
of  Ithaca,  N.r.,  vlce-preeidenl!  M.  C.  KernaM  uf 
Orono,  Mc,  aecretary.  Soclion  G,  hltioiogy  a&d  ml- 
croicopy,  &  II.  Oago  of  liliaca,  N.Y.,  vloe-prealileBt; 
W.  H.  Walmtley  of  Pblladelphin.  Penn..  ■eetvlaty. 
Section  n.  anthropology,  W.  B.  Dnll  of  WaalilngtOD, 
I).C.,  vlco-preildeiit;  Erminnle  A.  Smith  of  Jertejr 
City,  N.J.I  tecretary.  Section  I,  eoononUc  aelence 
and  etatiatlct,  Edward  AtkluMii  of  Boeloa,  Maat., 
vice-president;  J.  W.  Chlckerliig  of  WoshluglMl, 
D  C,  aecretary. 

—The  next  meeting  of  the  BritUb  anoeiatioti  will 
be  held  at  Aberdeen. 

—  It  waf  auf:geucd  by  Capt.  Briford  Pirn,  at  Pbila- 
delphia.  tliat  the  I3M  meeting  tif  the  Amnrtcan  aieo- 
datiun  iliould  be  held  In  [jondon.  It  li  underUood 
that  there  it  no  cnnttltutloiial  obtlacle  In  llie  way  at 
the  ataoclatiun  nieetiog  oulalde  of  Anieri<«;  and  It 
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It  po«albl«  Uial  thraacb  tbe  cttorU  of  Cap*.  Bedford 
Pfm  u  InviuUoD  nay  b«  rec«iT«d  from  ttie  cilj  of 

—  Dr.  Dob«ll,  )□  wriliii):  to  Ihe  LoiidoB  Timrt, 
AUoct*  Ulrnlioa  to  a  mrtliod  of  destroying  chcAen 
and  lyplioU)  soriii*.  In  drliihlng-wMor,  by  pM«lii|[ 
tkrough  it  an  «1mIi1c  currant,  niiU  iheraby  MpoaJiu 
It  to  ib«  inflQOiice  of  naacejil  oKye«ii,  by  wliich  loeuii 
thr  vrnint  would  ba  dcxyinatiMd.  Tills  lusgcilloii 
of  Dr.  Doboll'ii  icems  to  luvc  bren  fordtnlkd  tiv  Ihn 
cenMrueiloii  o(  a  llll«r  liivemed  by  tir.  !ii>.'f>bi<ii  R. 
bniBon*,  <r]ilcb  U  DOW  on  tie*  at  ibe  uIUcm  of  ibe 
Ecouomk  deotric  rocnpatiy  In  London.  Tbe  filter 
roiMiiu  of  on  c<utIii-niTare  tmicI.  In  vhicli  *r«  placed 
pomxu  cfllla  contAliilris  carbon  platirs,  iIiq  (paces  b«- 
tumn  tha  platM  and  the  r«iIU  being  partially  Bllad 
Willi  antmal  cbarcaal.  Tbe  platta  are  coujiled  nji 
«lih  Ibe  poiiilve  pole  of  a  LurlancbJ  battery  or  of 
one  of  the  compaoy'i  ovn  rhronioxon«  bailorIe«. 
AllJTiiallnR  wllb  the  jiorouii  celli  arn  otlicr  carbon 
pla:e«,  wliicb  aru  coitploil  tiji  witli  (he  reeatJr*  pole 
of  lli«  battery.  Tli«  water  li  nupiilied  into  Ibe  iwrotu 
«eJt*.  and  paiaci  tbrough  liie  charcoal  to  tlie  exterior 
<rf  tbe  eelli,  nnd  In  drsvn  off  by  a  tap  In  tlw  lumol 
way,  tt  !•  clainird.  that  by  this  tneanx,  lh«  water 
b«In|[  •iibmlKO'l  to  ih«  Influence  of  tb#  evolved  naa- 
oeiil  oxyi;en,  ma  Biiggeaied  by  Dr.  Dobrll,  the  maifria 
morll  of  typhoid,  cholera,  and  alniUnr  dlieoac*  are 
destroyed,  and  that  an  and  tt  put  lo  tli*  dreaded 
dugvr  of,  'lUalb  In  tbe  pot,' 


New  Komney,  In  the  evening.  IlerrC  mode  an  : 
tloo  at  Parte  In  a  balloon  provided  wlih  aooie  aSro* 
aautlc  appatatna  eant(iTicl«d  on  a  new  ayatAB. 

—  Amang  tli«  dtamoiidi  rvafrr^  from  the  ap- 
proaeblng  tale  of  the  crown  jewels  of  France  l«  Uie 
KetEoit,  M-ca1kd.  whfeli  b  reiotncd  on  account  of  lU 
niiueralogfeal  tailiy,   It*   prrfeci   (liapc,  tia  limpid 


l^t^U     «Sil     I'tl 


vi*™ 
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—  The  lib  of  la*t  Aiiffiitt  woi  UgnaJInd  In  fyanvo 
by  Ibree  balloon  atceoMwii.    GatUn  Tlnandterand 

LGeoTKM  UaatMi,  tlie  Mllto*  anil  pnblitlier  of  La 
tuUtrr,  made  an  oocent  trum  Paria  |a  diagram  of  tb« 
MurM  of  which  ve  reproduce  fmai  that  Joiurtial), 
which  occupied  tbtei'  Iioun  and  tn«niy  mintitee. 
While  ibey  wvre  hi  tbe  air,  Slioete  oruaied  for  a  »eo- 
ond  time  the  Biijilish  chaiuiel;  ttartlng  alone  fnini 
Uoulogoe  at  ~  P.  u.,  and  dOMseuding  at  (LOO  r.u.  at 


color,  erest  alie,  ami  (ami'.  According  to  £<■  iMtfvrv, 
fmm  wliicb  lie  take  tbn  accompanying  tlbiattMion 
reprewmting  ita  esoM  (lie.  It  la  tbe  targeU  brilliant 
known. 

—In  lecturiiis  at  the  Health  enhlbllloR,  on  cholera 
and  ita  prei-ention,  Mr.  de  Cliaumoni  exprtsfed  hit 
opinion,  that. "  In  regard  todl*infeclant«,  them 
it  but  one  true  illtiiirectant:  vie.  Drv.  The 
inajurity  of  •o.callcd  ditlnfeclsnta  are  alniply 
deodoranlt.  The  idea  that  (obacco-noolce  or 
tlifl  odor  of  coiiipliar  ta  deatmctiro  of  conta- 
gion la  ttill  vstenalvely  hold,  thougb  it  [a 
elmply  ateard.  A  trae  dlsEnleclaot  ia  a  tub- 
■tanca  Ibat  will  kill  the  germ  or  living  particle 
In  witlch  ibn  contaglout  principle  midet,  or 
Uiroogh  wlilch  II  btMnverod." 

On  the  other  hand.  llr.  dc  Cyoii,  at  aeianco 
of  llie  AcadllmledeiKknceioti  July  ^l.rooom- 
meadeit  aa  a  prophylactic  ngalmt  cholera.  bo> 
nele  acid,  or  a  lolutlon  of  Imrax,  to  he  applied 
to  all  tbe  external  mncout  Biembraoea,  and 
abiHit  «1k  gnUnii  of  borai  to  tie  taken  wiili  the 
food  and  drink  erory  twenty-four  bonre, 

— At  a  meeting  of  the  A**oclailon  of  public 
(anilary  Intpecton  In  London,  on  Aug.  11, 
Hr.  Kdwin  Ctiadwlclt  read  a  paper  on  prepara- 
iloot  for  Beating  the  cholera,  giving  bit  es- 
perlMicee  of  the  action  of  tbe  bo«rd  of  bullh 

In  tbe  vltlUtlon  ol  1S4H-4I).    It  would  be  In 

accordance,  Iil'  thought,  with  the  previous 
wJvancea  of  the  dUeoae  In  periodic  bonnda  upon 
Enrope,  iliat  It  should  sooner  or  later  tfaln  visit 
England.  Tbe  pr«ctloo  o(  iiiiarmnilne  be  conalilered 
usdau  anil  inltclilt-vona.  Tlie  last  decade  liad  sbown 
a  r«duellon  of  tlie  sickneaiand  deatlt-rate  by  nearly 
tlirr*w]UHrtni>  of  a  Billion,  and  a  uving  of  tome 
foar  iBllliont  of  money.  Inoontestably  from  (he  re* 
diictien  of  tbe  foiil-alr  ditoaaes  oponied  niion  by  tbe 
aerrleea  of  tlie  eanlUt;  lujwclora. 
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—  Among  Ihe  olobrltlpt  M  tliv  Mdlul  congmu  nt 
Oapwbnxeii  w«ra  Vlivliow.  I'&Kieur,  Liator,  Volk- 
mtan,  E4iiianli.  Spencer  Well*.  Puif  iir's  addrow 
oil  the  propbjrlacLie  inoculalion  for  hydropliobt*  wu 
llio  letiiallon  of  Iho  congrru.  In  jiinfrsiliiiinl  cir- 
cle* llichi  urn  »till  man;  ncnitic*,  anil  I'mwhi'  nMIl 
beilUiM  to  try  ht»^Ki>vriiiieii(a  on  iiinri.  Tlii' Frcntli 
commilli^e  upiiuliitpcl  by  Mr.  F>ll<*rei  aru  <r;i[cli)iit; 
Uls  eiprrimeni*  In  PatU.  ruleiir  bclleven  In  Ibo 
(-■xlateace  (if  (pAcInl  mlCTPtii^  of  Ihn  illni-iui!.  tint 
lint  n<A  (tUcnvcrcd  uny  as  yet,  PmfoMnr  Aiiilrii  ol 
Kume  apuke  on  ibe  csusm  of  malarU:  the  primary 
cauau  lie  con&iclereil  ii>  be  aublerratican  wniiT.  anil 
Ibe  satwidencR  nf  tlie  lop  >oll.  In  coiiJudcIIciti  wllb 
the  ncrniuarj  ilrtLtiilnK,  bo  rccnnimviitloj  aa  .1  rcmrdy 
n  cuirful  uw  of  amciiic  witL  tbo  irMimouC  wlih 
qoJniiip.  Pn>rM!iur  VenieiiH  of  Parii  ConlinuL'iI  llie 
tiitiji'crt  on  tbo  sA!ii«  lines.  At  tbc?  Iblrd  silting,  Sir 
William  Gull  ipokc  on  the  farmallon  of  an  IniirnA- 
lloDitl  Inaliliito  for  Uie  iiiuly  of  dlvraac*;  ami  hi* 
TMoliillon  WIS  puwd,  fot-initii:  tli*  fultowlnic  inivr- 
Dtttlonal  COintnitlH  for  the  purpoie:  for  G«ruinny, 
Ewatil  and  Itorahanl;  Franco.  Douclinril,  Lcvlne; 
Great  ItrlUln,  William  Gull,  Ilumplirey,  anil  Mac 
Carman;  vUh  PratitiKir  Uwen  as  Kcneral  •I'm.'tary. 
On  the  IStb,  Pro(<«or  Vlrabow  «p»kc  on  '  Mirtupla- 
•ia;'  and  on  the  tilth  tbc  congreM  c1o«<hI  wltli  Pro- 
fe»or  Pivnnnri  aildreu  on  *  The  food  of  lieiitthy  and 
unhealthy  mun.'  Tbe  next  conicri!**  will  lie  held  at 
Waal)  I  IIS  I  (in.  In  IS^.  ProfuMr  Vlrcbow'a  closing 
■ddteta  was  rVMlT^^  wiib  Imtncnse  applause. 

—  On  JitiioSO,  In  Bretocn.  a  tocbnical  commlHlon 
mM  todltcuu  tli<^  uiportof  (ivrinan  i^aal.  Tlioquet- 
don  whether  a  Guminn  conl-etport  company  abonld 
be  fonntd  na*  annworpd  In  Ibe  afflnnnllve ;  but  a  pre- 
liminary ciinniiiiee  of  Initulty  was  eh'Cti'd  to  report 
on  ih''  rHp:ibllit<M  of  foroi^  mafk«t>,  lo  tiudy  ibelr 
rt'latiT«  pcttiiiuni.  and  to  make  reprcacntatliKis  to 
tbc  Piuiilan  mliiUtFr  of  rallnays  u  lo  tariff  rc^iTi^ 
lions  and  (he  lin|irtiveni«nl  of  loading  and  antoadlng 
arnuicvinonl*  at  the  harbors. 

Tb«  Aii^utt  number  of  the  Kanta*  Citg  miew 
if  KcUnce  and  (nffuitry  contalui  an  enibuniailic  arti- 
cle on  inotcorological  dUcovcriei.  by  Iina«  P.  Noyns 
nf  WanhtnjiIOD,  In  which  thn  wcntber-map  la  cit'>lli>d 
as  tli«  Uui*  of  projcnMS  In  ni*i«on>logy.  While 
many  uUl  luree  wllb  Ibu  writer,  that  the  dally  mapi 
of  Iho  wvatbcr  atp  of  great  ralue,  It  aeenu  that 
he  plarii  too  grvut  iraporljtnce  00  the  'blgbi'  and 
'  Iowa,'  as  bn  tnrm*  barocnetrlc  elevations  and  dn- 
protslont  In  accoiiianco  wllb  what  may  b*  atyM  B^ 
nal-servJco  slsnj;  1  and  thai  he  givM  too  little  credit 
to  what  vtan  known  before  the  admit  of  wealber- 
map*.  Tlic  following  <| notation  lUuitrate*  Mr.  Koyes's 
low  opinion  of  earlier  atiidles:  "Unlll  «i>  bad  till) 
wondfrful  w««l>»r-map,  we  bail  Utile  or  no  concep- 
tion of  th«  ni«t«oroIogical  phMiomena  of  tb«  world. 
Foroiampl*.  [he  tornado,  Th«  old  'physical  eeoff- 
raphy'  system  had  varlou*  names  tor  this  rlolant 
pbcnomcnon,  such  a*  cyclonr,  Aurrt^'iiif,  and  tornaja, 
and  undertook  to  draw  a  Una  licineen  llieiD,  giHug 
ecrtaln  characteristics  to  one  wbicli  it  did  not  give  to 


[]ie  olber.  The  map  tevoals  the  fact  that  tbey  aN 
all  one  and  Ibe  sain«,  and  llial  the;  pn)0r<4  froin 
'  low ' "  (p.  301).  ItuL  this  opinion  la  oerUlnly  open 
to  criticism;  for  If  any  fact  Is  well  proted  by  tbe 
WM>lber-map*,  it  i*  that  tonnuliwi  are  pisentially  dl(- 
Icrani  from  i-ycloncs,  Inotesd  of  beinit  one  aoil  the 
Mtnia  wllb  tlidin.  A  soniewbat  broader  and  mora 
cnn^ful  sillily  of  the  old  tysietn.  as  well  as  of  ib« 
newer  wenlbcrmapa.  niigbl  again  auggtst  aaiend- 
nimlaiosiichiuSFrilonsa*  these:  '*  The  violent  wind- 
storm  wo  vail  tornailo  or  cyclone  when  It  occur*  will 
always  be  in  the  irnek  of  '  low,'  and  fnnenlly  nt  an 
acute  angle  Iberelo"  (p.  !l)2);  "Tlie  caune  of  Iw 
barometer  ire  a*cribe  to  concentrateil  heat "  Ip.  IOB}> 
Tba  c»|iliLi1on  of  (cmis  and  error  of  slatrmrnt  In 
ibr  (Irsi  Df  these  extracts,  and  thn  vnKiien««<i  of  es- 
planailou  in  the  second,  are  e«peeia)ly  unfurl ttnale^n 
BU  ariicla  Svemfngly  intendnl  for  popul.tr  InMiuctioit, 


■—\iB  reproduce  from  £d«nc«  rt  nattuv  a'plcttm 
of  tlie  statue  of  the  Marquis  Clande  dn  -Fvuffroy, 
executed  by  Cliarlcs  Ganiler,  erccteil  at  lieaaiKon, 
France,  and  Inaiiguralvd  Inst  month.  De  JooBrof 
wai  the  llrst  lo  make  a  serious  atieinpc  loapplysloam 
to  nBT>inttioii  after  Papln'a  experiments  In  HOT. 
De  Jouffroy's  first  rxperlmfnla  urro  nude.oa  the 
Seine  In  li'.'}.  and  tht^  Dnnbi  in  ITTil,  and  aflecwatiia 
more  succeiaf  ulljr  un  tbo  SoAue  at  Lyons  in  1T80. 
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COMUEXT  ASD  CRlTlC/.-iM. 

The  bietorical  mcltxHl  is  now  a|)pliMl  to  th« 
eoltitlon  of  80  innny  qiip^lions  of  ovory-tlny 
lift',  foruieily  studied  iu  the  light  of  pbilosopliy. 
tliat  the  rormntion  of  an  Atucricau  historical 
ueociiilion  rc.illy  mnrkit  the  opciiini;  of  a 
new  era  in  lh€  h\»ti>ry  of  Hc'i<>iililic  reiio«rch. 
Tlenceforlti  hi8toric»l  stixlcnts.  like  other  sci* 
entitle  men,  will  have  an  opporlanily  to  innk« 
UicitiHeK-«3  known,  without  awaiting  the  tardy 
recognition  of  a  piiblbher.  tt  is  for  tli«  fuUire 
to  8lion  ntivUiLT  the  higfa  standan)  atrcody  set 
up  can  be  maintsined ;  butt  nKsurudly.  there 
U  DO  rcaaon  irhy  the  meeting  of  ttie  nseocia- 
Uon  slioulf)  not  be  the  chosen  place  for  the 
best  stdilunts  to  make  known  the  resulta  of 
their  labors. 

Ix  ISli  I'rofvsBor  Aaa  Gny  relinciniahcd  to 
younger  hands  all  instrix-tioii  in  botany  In 
Ilanard  unirersicy.  in  oi'dc^r  tliat  hv  might 
glrc  his  time  to  tUe  completion  of  the  '  Flora 
of  North  Anieiica.'  Notwithstanding  the 
tnany  svrions  eneroachmeult)  which  have  hcen 
made  upon  his  time  by  the  demands  of  ibe 
berbarlnnii  bv  tho  volutnitioiis  contributions  to 
tl)0  proceedings  of  the  Ami'ricim  acudemy,  by 
hi»  editorial  work  in  connection  with  the  Amtru 
am  jowmal  of  tcienee,  by  the  revision  of  his 
text-book,  and  by  liin  very  e:ftenslvc  corre- 
B))ondencc<  he  has  carrii-d  a  second  volume  of 
fais  great  ti'eati^e  tbi-ough  the  jireits.  It  Heems 
|iroj)er  for  ub.  in  connection  with  the  review  of 
this  volume  in  another  part  of  this  number,  to 
remimi  our  readers  of  the  forcible  and  yet 
pathetie  appt-al  which  Prol^ssor  Gmy  has 
more  than  »tice  made  in  behalf  of  an  exemp- 
tion for  bimseir  ami  Mr.  8i'reno  Watson  from 
the  lEme-consuming  task  of  answering  notes  of 
inquiry  reapeeling  the  moi'e  common  plants  of 
oar  dora.  Thanks  to  botanical  activity  at 
K<>.w.-iw. 


various  placc«  throughout  the  coantry,  Wgin- 
nera  can  hsTC  Uielr  questiona  well  answered  by 
local  societies,  while  mora  advanced  students 
can  now  cnxity  conftr  togetlier  In  rvgarrl  t^i  the 
more  di  Hi  en  it  |)oinls.  By  snc-li  nEfting  as  this 
would  bring  nbonl,  the  nnmlwr  of  i|UcstiODS 
which  should  propeily  be  i-oforred  to  tltc  her- 
barium  would  be  surprisingly  diminished.  It 
most  seem  plain  to  every  one  of  our  readers, 
upon  reHection.  that  it  cannot  be  disoonrteouSt 
in  the  olllcers  of  our  laiger  oollections  which 
are  now  being  nlilUed  in  llie  piv-parnlion  of 
works  of  reference,  to  quietly  ignor*?  those  let- 
ters which  ought  never  to  reach  them. 


Wk  owe  our  readers  a  word  of  ex|i]anatIoii, 
which  we  make  this  week,  apmpoi  of  the  long 
letter  of  rcclnmatiou  on  another  page.     It  is 
the  aim  of  Science  to  express  Just  aud  impar- 
tial criticisms  whenev'er  they  are  called  for.  and 
it  is  our  intention  to  continue  the  ptin>uit  of 
this  aim.     We   regret  extiomely  If  any  one 
believes  that  we  are  animated  by  any  unjust 
prejudices  against  American  work :  but  it  is 
evi<1ently  our  duly  to  be.  If  any  thing,  more 
oiftsjioken  in  regard  to  American  than  to  fbi^ 
eign  BCientilic  lalrar.     Iu  writing  of  our  own 
coimtry,  wc  do  not  wish  to  li-t  fhlsc  pride  sub- 
Bittute  laudation  for  Justice,  neither  do  wo  wish 
to  praise  any  thing  merely  because  it  is  IVom 
itbroad.     It  Is  a  beavv  accusation  which  our 
correapondeot  makes  against  us,  and  we  hope 
onr  readers  will  acquit  us.     Dr.  Salmon's  as- 
serlioD    that  American  work  on  MIcrobIa  in- 
olndea  some  of  the  best   rcsoarchea  on   llie 
subject  does  not  coincide  with  the  ojiinion  of 
competent  and  uninterested  Judges.     We  must 
therefore  sttll  adhere  to  the  Judgment  wc  have 
fxprenHcd  o.t  to  the  relative  value  of  American 
ccintributionit  to  the  knowledge  of  micro-organ- 
isms.    If  Ur.  Salmon's  own  work  is  recognized 
hereafter  to  have  the  value  which  he  assigns  to 
it,  we  shall  be  very  happy  lo  acknowledge  the 
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cbtogc  of  opiiiioii  on  llu!  part  of  those  iii 
whose  dffcisiOQS  od  Um  matt«r  we  have  (liU 
contklcnco. 


It  is  quite  Impossible  Tor  congn«s,  nhen  it 
grants  nn  imiimnily  to  onll^'^ca  in  \he  imjiorta- 
tlOD  or iiriDtt-'il  niiiilcr  ■Uii^-lVt'e.  to  set  forth  in 
detail  the  ii(lniiiii«trative  proocssea  which  ore 
Docccaary  to  »i-(nirc  Us  purpose.  CoDgreH  acts 
on  th«  sammptioa  tbnl  tliu  ex«cuUve  Hct>srt> 
ments  orgoveroiDc'iit  liiive  wEsdom  onoiigli  in  so 
ordering  details,  tlint  lUi;  piitposc  of  congress 
shall  l>e  adlicrcd  to,  and  llist  education  Hhall 
b*vi!  tbe  iidviiiilsgies  tlio  peoplo.  tliruiigh  Ihem, 
hnw  dcci'M'd.  Ereiybody  but  im  executive 
rontinist,  whose  iiuroeplionw  are  dwnrM  by 
his  hubU.  sees  ii  tiighLTt-liiim  in  the  spirit  tbsn 
In  the  Idler  or  a  liiw.  It  were  n  libel  on  bar- 
barism lo  stigniniieo  as  barbaric  the  recent 
decision  of  ibc  tivosary.  nbicli  re(|uli'e«  twelve 
a  year  and  attendant  time  and  money 
monlbly  pcriodlrul  to  svcurc  a  tm;  enli^'. 
ul  iiso<iniini.'nd  lo  lh«  a^tnli-  rcvrniio-oflU-ialB 
tile  story  uf  Poor  llicbarii  and  the  barrel  of  sttU 
beef,  irheu  a  single  grace  over  the  whole  could 
save  for  twelvc-niontha'  diitiK-rs  n  conMideniblc 
A-Bctlou  of  the  time  alloil>-il  to  the  jiuot  dw<.-ll> 
era  of  the  globe.  Fnrlhcr  let  tliera  rcmemlwr 
gnice«  at  <liniKT  do  not  cost  notsty's  niid  Jns- 
ticu-'s  fees. 


LETTERS   TO    THE  EDITOR. 

**«  OifwyjfcJrtif*  or*  rt^trttd  J«  &#  «v  trl^  «■  j«4^b. 
n*  tKmr'imtmt  (j  in  aUrvn*r*^*trt^nt^nm/^tff*odJ9U/k. 

Tbs  OtUo  esrtliqaaks. 

A  *llglil  corlbciiuke  «a*  frli  liciv  il  S  b.  44  tn.  Ibis 
Kflcmouii.  IJajislng  1iuii|)b  were  msdo  li>*tbf«te. 
■rul  at  oue  of  Um  publJc-tcbDol  bulldlbg*  ■  pMilc 
oocurml  smong  ihv  chllilrvu.  The  *hock  was  not 
noUcciI  by  tlimc  nlio  iitn  lnullj:'  caiplojeit  St  the 
Unie.  No  allornpi  uu  iiikil«  to  oicmuk  ita  dlrecUon 
or  force,  E.  T.  NuLaox. 

The  Bte«p  slopes  of  Uie  western  loess. 

In  Mr.  M>ctiL)l»ii«'s  v*\'*f  oii  tli«  foniuiiuii  of 
csSons  anil  preeiptccs  {Stlmtt  (ur  Auil  if.  ili«n>  Is 
a  discussioa  ■>f  (be  cause  of  ilie  sitepneM  and  perioa- 
nenee  of  ilie  slonci  In  i>ii<  lows  ragton  of  lli«  aett> 
TlMfaMltcerUliiljrattriklnKone.  Bui  Mr.  JIactar- 
lane'* eiplMial Ion.  Ilkenlnftti  iu*awnll-lialltpl*ic«of 
niniilarenattirslcsnhniatiMirjrwellbouniltoitvthc-r,' 
•earcely  does  Justice  to  the  tubjeck    For,  In  Uie  first 


pince,  the  tieep  tlupei  recnr  In  Ihe  tvplcat  loets.  even 
ofler  II  Ami  /•ten  Mioenl  and  KorifJ  atfr:  o»pwlalty 
Bfier  it  tiaa  lain  for  a  few  rears,  *o  tliat  a  flight 
*  bind  lug- io([et  her  '  uf  Uie  partlelc*  by  cakic  urliMi. 
aie  l«  renewvd.  In  the  second  place,  Ibe  form  of  the 
loew  pfUticlrti  I*.  a>  a  rule,  nut  llaltene<l.  btil  H'lind- 
Ub;  at  can  reulily  bo  kvii.  when  llie  aedlmeni*  (ruin 
a  mecliBiili'nl  aiialjrnls  iT  Ihe  cnalerial  art^  eiaiuiiMHl. 
Bill  this  fioiieral  roiiudiieM  of  the  psttkles  is  accxiiB> 
IHUiicil  by  an  esiicine  rougfancts  of  surface,  jirecttely 
tucb  M  Is  snen  nn  ihe  lar^te  scale  in  lite  '  Iocs  piip- 
|Mt«  '  tliPiusHTS*.  I'ba  eiiiire  mass.  In  tarl,  i-oii^ltts 
of  KmaU  cslcnraoiis  secret Iihir,  witli  roiixti  c>iicm- 
tlonnry  *nrface.  Inlcmiinuled  with  a  eoinparailvcly 
imall  iirojiorllon  of  line  iliul  and  day  (sn>  .inrrr. 
^ourii.  *r..  n,  s.  vll,  !()):  and,  wlientrsaledwlih  dilate 
actil.  Ihe  whijle  (r«iiiii'iitly  iKeuaaes  altogstber  im- 
palpablit.  I'bri,-  roiiHli  coiierrilaiian  saitit-Rralut 
iiBluriilly  can  taovf  r.uly  ultli  jcrcxt  Iriclloti  In  Ihe 
main;  and  Ihi;  Ullcr  iH-lrig.  niorvoTT.  very  puirtxia, 
abstirbing  Inilaiilly  even  a  coploun  *tiowpr.  Inrre  Is 
tllile  opiiortuiilty  fnr  waihlni  away.  Atlile  tfuai 
llieae  parcty  pliyilcnl  cauies.  the  rapid  formation  of 
a  tissue  uf  cryiitogniiik  l)brll»  and  gnmmy  natter 
(aioiily  mo%t  jiroilinllla)  on  tlie  fertile  niaieilal.  souti 
binds  tile  surfiiee.  and  luiparia  addltioBsl  iiaUltty. 


liirktIij-.Ciil.,  A>iK.  W. 


E.  W.  flii.OAiu>. 


An  open  potai  aea. 

In  an  article  in  Ihe  Sew.rork  llrrald  of  Sept  10, 
Joseph  W.  Creinlo.  A.M.,  coiDmcnii  npoii  soaie  re- 
niarki  made  by  me  before  Ihe  UHliBh  iisiociation  at 
Montreal,  In  leeartl  lo  the  iheory  of  an  open  polar 
hea.  Mr.  CmiiTn  a(;re«  with  Livut.  Grerly  In  lb* 
b«lii-r  Hint  there  i<  such  a  sea.  but  fails  to  |iut  forward 
any  f^eia  in  support  of  bis  theory.  And  in  rlcwof 
the  fact  that  'u  far  we  have  founil  noibin;  bm  jee 
aloiii;  ihe  tuuthurii  bnrder  of  tliln  unknown  ipgliiti, 
it  is Tuir  lu  prraume  Hint  iliu  lci>-<->p  exienJ*  orer  l)ie 
pole.  iiiile-B  facta  can  be  brouglit  (ocHaid  to  prove 
to  the  cunlraiy, 

Now.  tbe  fncis  thai  have  convinced  me  that  thsra 
Is  no  iieniiaiicnt  open  water  aie  ilieac:  I*.  MIcrsiory 
bli'ls  di>  not  pas*  into  tbis  rvjcinii  beyond  the  hli-hest 
known  Isml ;  and  there  Is  a  decrease  of  aninal  life  as 
yon  iio  noiili.  buih  In  the  sea  and  on  the  lainl.  AltO 
the  annual  inrnn  teni|vrature  falta  as  yiHi  approBcli 
tlie  pole.  i°.  Tlio  ■ncleiit  Ice  which  Is  l^mii;  co«i- 
alBiitly  iti'plapeil  by  the  new  Ice  iliat  ("tRi!!  in  the 
cmcka  opencil  by  lldoi  anil  talcs  Is  ciMisiunllyriisdiic 
down  from  the  hlgbrr  liuttiiile*.  If  iheie  were  an 
open  lea  i<i  Ibc  niuth.  would  tlili  lie  Ilia  ra*i'  f  It 
naturally  ytcldi  tonanl  ihn  *Me  of  ill*  least  mltt- 
ance.  :K  Tbi?  wairr  In  ihe  Arctic  (h-i-aii  ainrdt  at 
■  lemijcraliire  uf  +■^1'°  F.  (rom  OcIhIht  uniii  June. 
witb  a  rikii^,- of  lex  Ibim  H  ft  I".  ()ff  ibr  northern 
enast  c-(  Ni>rlb  Aiiierlc.-i,  the  cuncni*  air  lailable; 
anil  if  ihcrc  were  an  open  tea,  wblch  must  nretsarlly 
be  a  warm  ii-n,  around  tbe  polu,  wo  tboutiJ  bar*  a 
varinblo  tei»|vraiiire  in  Ibe  •pn-water.  4«.  There  Is 
li'M  ihaii  i,:tui>  niilrn  o(  ibli  nnexploreil  rvgnm  on  a 
line  drawn  fpuin  l.ucknood's  bigbeil.  ov^r  ihe  pole, 
lo  Norlli-rail  <-it|ie.  .Liberia.  Saw.  if  llierc  were  a 
tea  of  uunn  uaicr  in  tbi>  com  para  live  I  j  -mall  ijHice, 
we  sbuiiM  tiiivc  in  tlir  reifioti aumumlins it  aaii^leor- 
ubifk^l  condJll"n  nbtch  doea  not  exisl.  W'  -hoiitil 
have  I  i>9i  Hinounl  of  ]>reHpltati"n  during  Ibe 
winter,  with  ctnudy  nvatlirr-.  tittlrailof  Ihe  clear  diy 
wiMtht'r.  wiih  trvquent ralmi.  that  nedo experience. 
And  the  anounl  of  prccl|iilailon  decreates  a*  yov  go 
nor  lb. 

Tl>a  dltfeience  In  wmperalure  belsrerii  Ibe  flood 
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itnd  i-bb  lido,  nodcoil  by  Lieut,  nnwlr,  I  ililnk  U 
«ipl4lii«il  hf  i1i«  tact,  tltm,  lo  ilip  toiiiJi  of  Itolwidb 
Cbuiiiel,  Ibe  tvund  li  kept  nprn  nioro  or  ln>it  hy  a 
ilruti^  curr*nt,  tuid  ilie  wMer  >o  csihmmI  Io»<«  more 
of  its  iMviil  heal  In  the  wlnlcc  Ihnii  ihnl.  lo  Ili«  ciorlh 
ubi-rv  it  i»  proltrclwl  by  the  Icu-cBp;  •ml  »» Ili<^  iliffi-r- 
mn-  »'»•  only  iilHiiLt  .:^  of  l".  It  may  be  ihi're  unOIDer- 
*iK«  uf  ilFiisiljr.  A»  Id  Mr.  Cretniii'»  lbi-<'ry  Ibnt  Ihe 
fl^iitnlug  <■(  ibe  civrDi  ni  liK  puU-i  bHn^-i  tlio  ouicr 
cfuit  Tirdtcr  tu  ttie  iiiUruil  nri->  of  ibo  cartb.  I  un 
onljr  tar  llut  I  know  it  lobvalaci  ifancilirBurracclii> 
<llcall>>li*  uillllli  thr  srclic  cirvie  ilii  not  War  liiiii  out 
In  bit  tboory.  At  il  it  a  irrll-knouiL  fiui  itiaL  Ibo 
nrtli  Bonb  it  tli«  urcilc  ritclv  i»  iicn^^tnaily  frown 
U>  ■  Sr«at  il^iitli,  ami  a*  tbv  ■.■nrili  |)ri)b»blr  cooled 
frnm  ili«  tiiiflv^.  It  It  fair  lu  prF»iiii»e  Uiai  il  at  leittt 
co<>lr<l  as  fs't  at  Iha  (lolt-)  a4  at  Ih"  pi|iul«r;  aiid  I 
ililiik  ibat  n  rptlilvnm  ol  n  yrar  or  iwn  wEll  conrince 
*n;  rraaunrtdlr  nun  lb*t  tlie  ?ru>l  l«  Ickralily  thick 
up  iherp.  It  extmiw  ctijd  bu  anv  itiliii  i('  ilu  with  li. 

>.  a.  kav. 

WMblndon,  etft.  11 

Dlaoredltlng  AmeiJcoD  lolsno*. 

Ou  p-  *3  »(  <bi--  curretil  volunie  o(  Seicuce  yna 
Uk«  occui»n  ii>  »jy,  — 

■■  Wuik  of  value  upon  tlw  mbj*rt  of  wlpro-orsan- 
bm*  b  ivol  (lotii>  ill  ihE*  ciiUTitnr,  n^r  irlll  II  he  iinlil 
MOiCMcIi  cni-biinigMnenl  I*  offered  lo  Iiivi'^iIbiimi 
aa  to  tbe  ca«>  in  FraDe«  oiid  Germany.  Ttii*  kiml  uf 
reaearch  rm|iiir«9  Ibe  rare  conibi  nation  of  tiiani  forioi 
of  Iratriini!.  ailtlrd  loacrillcal.  analylit'jil.  aii<1  juilidal 
miOtl.  TIicp  wu  vail  bnfe;  but  unlil  Ibv  (ni'tillici 
fdr  work  are  ollvml.  until  the  iivct^ully  t'>r  (wnu'iAl 
MeriHci.'  and  iclf-driilnl  i*  Aatm  awny  villi,  wc  can 
hope  (or  no  better  work  In  iln'  fuiurc  thnii  Iiu  bcm 
done  In  tbe  pail:  in  olbi-r  H-i>nl<,  «bAt  ii  lir>t  nenlcd 
In  onler  lo  pi«v  oiir  uirii  iiiviiiii£aU<in«  upon  an 
»qualil)r  "ilb  Ibosp  of  xbe  two  tounlripi  nimlione.l 
awiie.  ia  a  ilK>r><iigUly  Fi|uippeil.  fully  etxlovril  Irfbo- 
rUotir-  *l<h  a  itniug  coriia  of  wul I -i ruined  and  nla- 
rted  oflhlala." 

Now.  while  yoii  iloublle«i  bod  in  niin<l,  irlieu  peii- 
ubif  Ibis  p>ara2rai>b,  llie  (ivat  detimbillty  of   moru 

SIUiiMIi«  Invesll^liori  in  lbl>  o-uuiry  of  tlioie 
■■iif«  of  nm II kind  «rbicb  aiintially  cut  ttioit  xi 
naiiy  toluable  Utt*.  1  c&iiitot  allow  tbl*  (■i-eplnc 
and  iinliiat  Mwrtloii  to  pan  uonolltred,  and  to  ttnnd 
an  a  dl*p«r«ynne»t  to  Aravrtean  tci'-iiTC  and  a 
rcpioacb  to  Ainerkan  biveHtsalot*.  Wbrtber  you 
naKia  It  oc  not.  It  U  neiertbclets  a  (act,  tlial  tlm 

KIrnt  atniknt  u(  micro-aivanUiu*  In  Ihl»  country 
I  brcfi  lahorlUK  UIiil«r  Iba  ooiirmoiia  dludvanlafc 
tlial  hi*  work,  Itowenr  nlu»bl*  ll  may  In*,  la  dlicred- 
ilnl  M  iKimr,  and  nnnntlcnl  atimnd,  wIiDr  llin  moul 
abaiiM  0rnceaIluiilnTi>  «f  ihn  Kumjiciti  workiT  are 
rcccivi'.l  wlib  appr»val  ibi-w,  nnJ  enilm-inam  bfre. 

Sternberg  lia*  workol  for  yearn  on  inurmlilnnt 
fercr,  taborculuiiK,  trpUi'iteiuiii,  ydJow-fuier,  K^riui- 
cMe*and  allied  •abjevia;  ari<l,  bt'viini}  bleown  wrltlnn 
umI  Uie  ret- lewi  of  bia  baiik>,  wlmt  Is  ibore  In  Amt-ri- 
can  literature  to  ibow  llmi  tuch  >  man  baa  exKled  ? 
AIk>ui  ibv  limetbnl  Patti^urannouueeil  Ibe  dUcovery 
of  hit  nim  celcbrnleO  '  ucw  dlieaae'  pmluced  by 
luodl'niiiii;  mbl'lls  Willi  lli«  anliia  of  a  cbiJJ  deail  of 
hydr>ri>li">>i>.  ^eriilwn:  ileni'iU'lniltO  llie  virulence 
Of  fwnnal  lininaii  Mtliva  ulii'ii  r»l>bila  wer«  iixiculalisl 
witli  lt>'  Ue  bIk>  ilemon  si  rated  beyoiid  (|ii««ikiii  thai 
lliUirasduein  A  nilcrocfictii*  whrcb  niljilit  be  ctiltj- 
vatcil  to  the  I'libili  I'lilttitv  without  lo-ins  !■*  tini- 
knce,  atiil  eveu  tbuurii  that  nn  liuinuniiy  might  bs 
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icraniwl  by  prateolUc  Inoculation.'  Bo>ib  bad  been 
worklni  at  ibe  samn  linio  wltb  Ibe  aane  organlm, 
and  ba>T  raacticd  mbttaniUIIy  Ibe  taniB  mult.  Paa- 
leur*!  vork  B-ai  pubU'hol  lu  lonHrihinK  remarkable 
the  WDild  ovi-r:  while  Stcmberit'ii  — well,  we  luiwt 
admit  it  retvlml  tome  credit  abrowl,  errii  it  li  tell 
lUt  nt  lioino.  .Vg»ln:  Slemtiei);'ii  tctli  <>(  nvrmlcidea 
are.  pcrliapa,  tbe  moat  eslcusivu  and  mUNlactoiy  In- 
veiti^atiooi  In  Ibis  line  Ibat  hsT«  cvi-r  been  nude, 
lie  WBA  certainly  one  of  tli«  first  who  allenipted  lo 
obLaln  exact  rcsulii  by  allowing  a  ditlnfectanl  o(  a 
given  sirriigth  lo  act  on  a  particular  diteaMSECrn  for 
a  given  length  of  lime,  and  Ibcn  tcfilctl  bia  results 
by  ciillivatlun  aud  inoculation  esp«<tiincul*.'  And 
turety  bU  experlmeiils  aad  results  in  pbotvi-rspbinf 
ntkro-otgaaliDu  cannot  be  seidown  as  entirely  valu»> 
lew.' 

A  short  time  Sigo  tlie  ratlier  abaunl  sitecululoM  ol 
Tyndall.  in  regsnl  to  tbu  nsiura  v(  the  Immuniiy 
(rum  ctiuiiMtlous  di*f*ws  whieb  1«  confcrrpil  ^  a  pre- 
vluu%BII»ck,  attracted  wlde>-*|>rt^l  atlenllon  uotb  In 
£urop«  and  America.  Tyndall'*  vlown  wen  baaed 
upon  Ibo  theories  of  Tatteur:  and  ihrH*.  In  turn, 
rrsied  upon  a  eery  narrow  basi*  ol  cspe-riiornlalloti 
wllb  rowl-rbcdem.  wblcb,  at  Ibc  tine  lli«y  wer«  pill 
fi>rih,  wiTif  far-fi^icitpd,  ai»I  now  are  anil<|iiai«). 
Cailciir  Is  a  chemist,  and  TjndaH  a  physleut;  and 
nelilier  hai  any  a>l«iuBle  coiir^-piloo  of  the  fact  that 
there  arc  procetiei  i^lne  on  li>  tbe  animal  body  wblcb 
boibdieinialrynii'l  phjali-'inrelneompeleni  t'>e.\plaln. 
Taileur'a  (heiiik-al  rK[iliijntion  of  ih«  nivtlery  of  lra> 
tnunilT  — th:il  it  wu  the  exlMtiillon  trotnlhe  tHxIy  of 
»omeUiii>g  iict'i  I^ary  for  the  nmrllluri  ot  the  virufenl 
getin:  auuiethiii);  tb.-il.  oii^eeibniuted,  uaa  nut  again 
replaced  —  hiiil  ii  irreai  tosclnnllDn  (or  ibe  great 
Engliali  phyilcist.  and  be  rcceiveil  it  with  childlike 
trust,  n'hat  objection  cnahl  there  be.  Indeed,  Ironi 
bi*  uand-polnt.  to  tbe  view  ibat  n  Jiving  body  maf  be 
euenpnirfl  lu  everv  tetpeel  wltb  Ihe  l«t-iubc  and  Ibe 
lluk  <rilb  nbicfa  be  In  in  llie  habit  of  rxperllurnlillK 
In  hu  la(wrBl<>rt'  f  And  uheii  a  Fn-nchniiui  and  an 
Engliabman  unite  In  prcMini:  so  platialble  a  ihcocy, 
we  aurtly  could  hanlly  eiprcl  fruu  past  esperlenco 
Ibat  the  Auicrican  scieniillc  eililor  uu«ild  piiy  inucb 
aiN-ntion  lo  lliu  villuiir  hoini'  uurkrr.  no  malter  bow 
tiriking  big  u.i|icriiiirnlt.  or  liow  coiiclu'lvp  bi>d«iuoti- 
Mrntiona.  I  iru-I.  howeviT,  ymi  will  pardon  me  for 
calllii)!  your  atirnllon  to  ihc  far',  that  moru  Ibnn  two 
yciin  ii2»  I  denii'nitraled  Ihat  imniunily  wa-i  ooly 
relative,  and  iicteral»<>Iule:  ihal  Uie  n1<'^t  ■utee]ilil>le 
individual  pr>ce«wil  a  rerlnlii  decree  of  Ininiuullv 
wiiii'ii  can  tie  rUTiimt'Tiy  measured ;  and  that  all 
deKivesot  ininiiiniiy  may  be  OTrrroine  by  a  sufficient 
increase  In  the  dnsii  of  virus.  The  Inimiinliy  nl  ihe 
animal  body.  Ibon,  in  no*cu>«reti'tnlilcsiheexhaii>trd 
ciililvntlon-lliuidlntheflssksof  Hoatvurand  Tyndall. 
u'hieb  DO  Inerrate  lu  the  amount  o(  Tirnlent  wslerial 
added  can  itver  Induce  lo  iU|>]KiTt  itie  development 
of  new  criiiTJilIoui  ol  Ihc  microbe;  and  th*  honor  of 
dcuiniistiailut;  this  tadlcal  difference  la  dun  lo  .initirl- 
can  InvMilfutloiia. 

f  WMil  tarilier  tlun  thU.huweivr,  nndshowiNl  lhai 
this  theory  of  our  Ktimnean  frl«idi  «■«»  abaoiutcly 
linleiiahle:  becjiuse  broth  ni.ideniLli  diiliiled  Water 
from  the  Qeih  of  an  iuiini;il  Ihnl  had  been  granted 
n  very  ooniplete  immuniiy  was  jiut  u  tnvoiabie  a 
medinm  for  tbe  growib  o(  the  vinii  ai  ibat  nude  froui 

<  IWntrla.  ny  Pr.  Avrolia  Mutaiw  aad  Osnasa  W. 
SiaBiiMUa.M.L>L,K.II.^Ma  Xtw  Yatk.  HlHim  H'miI  <r  (b., 
I  KM.    nu,  lU-SH. 

>  nJJ.,  u^SOB-am.  Xulinal  bMtd  at  hnUUi  bollMln,  Jul* 
ts.  I«1. 

>  I'hutojnlorflxnphi,  *io.  B«  Uaeaaa  II.  Msaaaaws,  H.U. 
X*w  Yorli,  Wlttlam  Vted  ■*  a..  IIM. 
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•afc«ptll>te  aniinala;  and  that  siieli  rlru)  lo«t  ttoiliins 
la  vlmlrnce  by  being  prawn  Id  raet>  u  ui«(Uum.>  1 
will  not  Irouulu  jroii  vtilli  [Jib  lUtiory  of  iinmuDily 
which  1  develiipei!  from  tlii-se  cx|ipriiiifiil».  Like 
other  Anii!ricaii  work.  II  mny  liavp  no  vnliiv;  but  U 
may  intervtt  yuu  lu  know  llint  nn  nlilc  Gpriumi  wril«r 
111  IliP  last  nlllubi^r  of  V[i'vbou''s  Arrliie  )iit  pru- 
iHiiindeila  theory,  nlilcb.  in  Us  fuuatiiupurUulpuiiilt, 
K  ideiilii'.il  Willi  my  onii. 

In  ISSO  Mr.  C'tiAuvonu  piiliUahed  tome  obwrvattona 
bikI  cxp#rtni«»t*  wliit^li  iti<]1cftt«d  thai  vveti  a  vtrj 
virulent  rlrii*  of  a  fainl  illteii^e  rnijfht  liu  inado  to 
|ini<tiice  .1  mill)  altnck,  tf  ilia  doM  ai)mlnhicr*d  waa 
•iifllf:len[ly  omnll.  Atmiit  the  titine  Uine  I  <l«inoD- 
(trati'il  by  morn  riumonmt  and  dlroct  *TtptHmtnU 
that  till*  wai  ini«;  bin  I  wrtil  beyond  Ihi*.  and  harn 
tb^i  liiriiiiidiitild  priority  of  <lnn<iiiiiinicln)[. — 

I.  Tliat  n  irprljim  iiiimhcr  o(  thn  nii)«t  vlnilont  and 
fatHi  iTiiiii  mny  bo  iiitrodiicoil  Inin  the  nimt  >u>rop- 
IM*  hmly  wllliout  producing  Iho  lensl  ai'pradnlile 

:l  That  by  Incrotulnjtlhlsniitiiliccsllghtl;-,  buiallll 
iiaiiiK  n  Tclnllvcly  iniall  du»e,  grrm;  which  onlinnrll; 
niultlpllcil  ihroiifftioul  tho  whole  body,  ntid  prodiiccid 
n  eon.tllufional  iliitiuf.  mny bi- compclW  lo multiply 
lornlly,  mid  rmisf  only  iiii  liiiigniGcaiit  I'lCal  leJlon 
irlthout  ron.nlllulloiml  ayinploius:' 

3.  That  ihi*  local  niulllplicaUoii  conten  an  iu> 
miiiilty  upon  the  whole  btxly:* 

4.  Tliiil  IIki  immunity  i>ro<lucAl  hy  a  aingle  fnooQ* 
latloti  with  Ibis  ililiitcd  virut  vijuaN  iliat produeed  hy 
two  iimculalloiis  with  I'ii«li:< iir' t  allenualed  virus.'* 

Ajniii:  when  Patt«ur  niiiiouiioeil  hid  discovery  of 
the  melhod  at  aliuniiallnu  the  viru*  of  fowl 'cho lent, 
lie  «ou))1ed  It  with  Ihe  theory  thai  tlila  atleiiunllon 
waadue  to  the  action  ot  ainiuipheHc  uiygen;  and, 
allhuiigli  t]i«  erldence  in  favor  of  this  tUsory  wai 
neliherdirMtnorabuiiilniit,  nliat  there  nnsuf  itcani« 
itireut  froiu  Paris,  and  this  waa  tiitlieleiit  to  secure 
It  imivorMl  attcntiuii  atid  unqnalilied  indonemetit 
■I  the  baiid4o(>cl«iitlDi;cdlior«.  A  feweiperiiuontA 
led  me  to  ciiu'liidn,  however,  that  iliin  theory  wm 
tneorrvci,  that  the  at l«ii nation  could  lie  teciiri^d  in 
the  abMnen  of  oaygoii  aa  well  lU  In  li*  pretence,  mid 
that  it  waa  roally  dua  lu  lom  ot  vltnlliy,  the  r««ult  of 
kvepinK  tbo  germa  tor  a  c»n«ldar«blo  tlRi«  utider  uii- 
faviirabin  conditions  of  life.* 

It  It  true  that  these  coiiclualoni  ^M  not  r«ce1r« 
the  Ipaai  notice,  favorable  or  unf.ivnrnb^-.  vlilivr  at 
liiHne  or  abroail;  but,  as  they  havn  ilnor  bmi  luiah. 
Ilahfid  bnynnd  qucallon  hy  the  rlab<ir;)io  ri'fiin'ht'i  iit 
Chanvf-au  and  others,  I  am  iiictined  to  Ihliili  that 
tlio  fault  was  neither  wlih  me  nor  mv  ciixTlmenta, 
but  that  It )«  confined  to  the  fact  of  the  work  being 
done  by  an  Americnti,  oiid  on  American  loll. 

I  nerd  no  more  than  call  your  uitenlion  herp  to 
tlie  fact  thai.  I  doin  tin  si  fated  whlcli  one  of  the  several 
genus  thst  liud  been  dMcribei]  as  peculiar  to  nwinc- 
ptague  waa  Ibe  actual  cause  of  the  dliease,  and  that 
thlawumoie  than  a  y«ar  betor«  th«  laine  experl- 
nicnta  wen)  duplicated  by  I'autur  and  his  naalalanta, 
who,  nwerthelesi,  stieeewed  In  bearin);  off  tliebonoia 
that  belongeil  tii  th«  Amerlcaa  disciM'erer.  This 
■iibjec'  wa*  pl'iii'd  lief'>'e  your  reniler*  In  sufficient 
detail  ill  '  ii-cviil  nunitier  i>f  ^r-Icc*.' 

lu  r»g>rd  lu  the  iiectillaKli'a  ot  the  ffitva  nt  towl- 

■  DcpaniDciii,  o(  •(rliuHurr,  .Vnnust  i«pa(l.  1M1  uiil  IMI, 
pp.3a-*n>. 

■  DauwlmKHariarleDllur*.  Aniiuil  rrpnn.  ItU.  p.  U. 

•  n(^.lMlwdlUJ,pn.IU-»ai  alMitSU,  pp.M-411. 

•  lu-i.,  iMt  Mill  xna.  p.  Mi. 

•  iw..  ^*i^  fi  IMt.  p.  Mi. 

•  /MJ^iniMd  t<n;p|i.a>.3a4, 

•  dM««.ni.p.iu>. 


cholera,  and  the  exnct  effect  of  ilhlnfcctanla  nnd  rarl- 
diia  ei-ndltiuns  of  exlaleiicc  ii]Kin  it,  you  will  find  In 
my  itf^Ktrls  the  record  of  nearly  one  hundred  and 
fifty  eiuerimeuta  which  It  haa  acrmed  to  me  ml^t 
have  a  little,  though  pusiibly  a  very  allghi.  nlue  frDoi 
th<*  light  which  they  throw  upon  the  );enn>tbeofy  In 
eeiieml.  and  c^pecinllj  npcm  Uiat  umtip  of  diMtiMe 
ci(u>'Cd  by  urcuui-'mit  which  du  not  fumi  eporM.' 

The  Hdinirers  of  Knch  are  ever  on  llw  alert  foraa 
opiKirtuiiliy  tu  enlarge  ujiun  the  perfection  t4  hi* 
ajipuntiie  and  the  aecuriiy  of  hi«  procewee.  Tli«* 
flirK*),  however,  that  the  meet  lAiIitactary  Horli 
which  lie  orec  did,  that  whioli  tal»ed  him  fmni  an 
ohacure  phy«lclaii  to  l>e  an  *eknowledgeil  acientilie 
authority,  wa<  accoinplUhed  with  ati  ajiparaliu  to 
primitive  and  Imiwrfect.  that,  were  any  on*  to  ute  II 
to-day.  It  would  only  create  ridicule  and  contnnpl. 
I  refer  to  hU  eultlvnilana  of  tlie  baelllua  aitlbracia  In 
uu>ler!l)ii''l  liquid  on  ordinary  inlcroacoplc  illdea, 
placed  over  wei  sand  In  a  aoup-plata  to  prvvanl  orap- 
orallon.  covered  with  a  plate  of  glua.  Mid  w»m«d 
over  an  olMwmp.  His  disclpio* <*n,  p«rhaiia,  ftflonl 
l4i  crlticlH!  inipprfeet  npnaratu*  now;  but  It  isay  not 
he  out  of  place  to  rvmiiiil  ihrin,  that,lf  Ili«lrina*ttc'a 
llrit  work  had  been  rejected  on  thl*  account,  lie 
would  probably  siitl  be  an  unknown  pbyilcian  In  an 
obscurv  Genuan  ham  let. 

After  all.  what  is  there  In  Koeli'a  method  of  cultl* 
ralion  on  t)ie  lurfncc  of  solid  niodia  that  in«kef  It 
preferable,  or  even  ei]ual,  for  general  pur|<osm.  to 
cultivation  In  llijutds?  Is  any  scientific  man  at  thu 
day  Ko  ignorant  hs  to  believe'  that  (he  inlenulttMit 
hoatlng  of  bl'iiMl-Sfriim  fur  tmlf  ii  doren  times  to  VXl" 
V.  (.W  CI  ia  •ullldeiil  lo  oiilely  sieriliie  ii?«  Is  It 
not  an  liicmiK-tiible  fact  Ihal  ciiltivaliiina  on  aalid 
sHiwtaiicM  cannot  be  made,  examined,  and  h^pro- 
dnci'it,  u'iilioiit  ■'xjioshii;  a  large  itirfacc  t»  contact 
with  itnaiei'illxed  air  and  tlie  oonntlMS  (jerms  whlcb 

It  COIIlAttl*  ',' 

It  Is  not  niy  desire,  however,  to  detrnct  lu  any  waj 
from  Ihn  wcll-«at'ned  reputation  uf  Dr.  Koch  and  Mr. 
Pasteur  (there  \i  no  danger  that  ihey  will  ever  re-  ■ 
cdvc  loo  mudi  hoiiorj;  but,  wheu  American  science 
is  sneered  at  and  rejected  becanae  nf  alleged  imper- 
fection*, one  can  scarcely  nrold  callinn:  attention  to 
the  fact  Ihnt  Kuropean"  al>i>  ore  ralllTile,  and  Ibdr 
methods  nol  beyond  crltJclsJit. 

You  do  not  locm  to  be  awan>,  Mr,  Kdllor,  at  tlM 
fact  tlut  approprialloni  for  the  Inveulgallon  of 
the  CunUglalia  dUeiuei  ot  animals  have  been  made 
on  a  liberal  scale  for  the  past  sli  yeat«,  and  that  a 
conaldemble  part  of  this  money  has  been  uiad  In  iba 
study  of  mlcn^organiania.  T)ie  reniita  of  tbeae  la- 
vealigatiuns  have  been  >o  sailifnctory  to  the  p««p1a 
St  lar^  and  to  congreis.  that  n  pennanent  burMii 
was  eelablifheit  nt  the  lost  se*stoii.  a  (>art  oi  IJM 
duLle«  of  wlilch  is  to  eontiliue  Ihi)  line  of  resMrcfa. 
I  have  had  a  laboratory  and  an  experlmenl-atellon 
under  my  direction  In  Washington  lor  more  tbaii  a 
year.  And  while  I  am  willing  to  admit  tallibllli; 
and  Imiierfcctiona,  U  one  can  judge  from  scleiiUae 
articles  atid  from  tbe  r«porta  ot  Ifaoae  who  have  vla- 
Ited  the  lalioniEorles  of  Koch  and  Pulmr,  I  se*  no 
reason  why  we  hhoulil  f<'iir  a  •.•■.•inpariion  of  our  labo- 
ratory, appaiHiuA,  and  methods,  with  tlioae  In  naa  oti 
the  olhrrslile  of  the  water. 

It  !■  iruv  that  Ihe  enoruioui  development  of  our 
animal  Industrlaa  bring*  tin  a  uinlUitide  o(  Inqulrle* 
turrign  to  the  subject  o(  mlcro^or^nlama,  which 

■  I>i>piininDnlora(flautlur«,  AatiBat  rcnruDM-    mil.,last 

uij  X'.u.  \>f..  :rj-3M.    /wj..  ina.  cp  m^ 

■  trf->  uiuinlmintaTtraulai  da  l'i>Tniu>|ibtrB  (IV  MiqourHW, 
ISUj,  ruuinuii'.  nu.  lu,  tu.  tH-i-ortiBvni  aracrfcnllut*.  Aaaul 
nfon.  INI  and  ■•«.  p.  3U. 
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dlrlde*  Ibo  tin*  of  tlM  ilirecior.  and  dUtracU  hli  M- 
tenilon:  bni  w«  »n  •ndoarorliiB  to  oTMntm*  Umm 
dUBcoltlM  by  A  dlTttlon  nf  lalmr;  and  wbvn  Ihtt  new 
burenu  1*  (nl'rty  nrRnnltril.  niul  nmiiiiiK  Rinoollilj.wo 
bope,  if  nrit  in  uttitly  nil,  al  IcMl  to  keop  addlnfi  lo 
our  ltDcivli-ilv<^  <•(  uiimnl  ranUgIa  antU  wo  are  ablo 
lo  corabni  ili<?rii  nurppMfullj. 

A  fen  wccki  ago.  In  n  rr'vlew  nf  Ilia  lait  report  nf 
tbe  depimtnmt  of  aipieDliutv  (Setfui:',  111.  pp.  68l>, 
600),  70U  took  Dccnalon,  wlillo  (peaking  rtrj  kindly  ol 
tbe  wvrk  that  bod  been  done.  In  inilmaia  that  tli« 
propoKd  Invenlsnilon*  for  1)10  di.icnTerj  and  tapply 
ofvaccin«  lo  be  used  In  prcvcniing  contoglaiia  dia- 
eat*H  w«re  uncalled  for  luiU  ii*el«**:  ibe  ai^mcat 
b«ing  ibat  Ibe  proft'M Ion  could  be  rrllcd  upon  to  pre- 
pare aiKl  apply  aucb  vaccines  it  tbey  were  of  aufilclml 
Taliie. 

In  rr*cbinu  thii  eondiulon,  you  *vlileiiily  left  out 
of  coDiiilvmUoii  ilie  most  Important  elein«iila  of  tbe 
pmbl^m.  In  [be  first  place,  we  bnvu  but  a  mere 
bandlul  of  i«1rrinnrians  iti  tbu  wliol«  couutiv,  nml 
l))e*«  motlly  located  in  ciliea  wbcre  ttiey  niv  ol  lUtto 
uw  In  treating  ili«  diieato  of  tueai-pixKluciiiK  ani- 
mal* :  In  oibt-r  worda,  the  stttck'ralwn  uf  the  country 
are  pr^ctlcKlty  beyond  privnie  veieriiury  uaiatsiiM. 
and  will  remain  »o  tor  yean  lb  come.  In  the  •econd 
place,  thifre  are  not  more  llian  turn  iir  tlirve  vetcrlna- 
riana  tn  Ibe  couiilry  who  hn\if  bail  iliu  irninliic,  or, 
Indeed,  who  bnvo  any  concppllon  of  tlie  i>rocMae*, 
BOOdlMry  (or  llie  Hutly  and  cultlTallon  o(  tlie  gnnip 
vt  ortanlMiii  I»  nliich  Ibe  illFCMe-Kernia  belong. 
Ton  adnill  mon-  iliin  thin  In  lli«  nlUorlnl  to  whlcli  I 
trfr-nvd  In  tlie  f)n>t  pAit  "(  tbl>  cnniTniiulcatlon.  In 
the  Ihlnl  plnor,  ibi-ir  In  nnwlMTc  In  III  In  world  a  (Ingle 
man  wbo  can  lull  ih»  exuci  cundllloni  onder  nliicb 
tbaBpnii*  ol  IIk^  illtm^iu  ibat  nr«  moM  diuiKrroiW  In 
lbl(  counlry  miint  l>f  ciilliiilcil  no  ttiiit  tlif'y  will  be 
lalr  M  Tarclno*,  nnd  al  the  Mine  llin*  cHimbltof  con- 
ferring a  certain  Imninnlty.  Till*  inuil  be  irorked 
Onl  by  lonii  und  ci:<tlly  experiiix'nl*:  and  mirely  no 
Indlvldnal  T*  likely  lo  be  found  wbo  will  alifnipt  no 
dIfllcilU  nml  dungf'muii  a  icrvlee  hc  hl>  nirii  rX|ienlc. 
[n  the  fourth  plHi^e,  yon  will  obiervv  llial  even  Ihoic 
mntlcinc*  o(  ■■blr-li  the  proecnei  of  mnnufaciure  nrc 
tolerably  well  known  liitcb  ni  oiiinia  ami  ullrtte  of 
aniyl.  lor  initnncel  are  prodnrrd  by  clieinlali.  —  mpe- 
cbuUta,  —  and  not  by  (lie  nicdlral  profualon.  tlow 
inticb  morenceeaiary  would  It  be.  then,  foripectallaU 
to  oonlrol  aiMh  delicate  manipulation*  and  coiupll- 
nted  apparaliu  lu  are  required  In  the  reproductlou  of 
uneontaniiniiled  eeniii.««peci0lly  wben  tbeae  are  to 
be  beld  at  a  given  point  in  the  ic*le  of  vlrulenc*.  But 
bow  can  you  nak  our  people  to  depeiitl  upon  auch 
•pecialiits  in  one  nuinber,  and  wIlbiQ  a  moiitbortwo 
•Wiire  theni  that  there  1*  no  one  in  the  cuiinlry  who  it 
dolnj;  work  of  value  in  Ibia  dlrccllou?  If  yitu  turn 
yonreyM  to  Germany,  you  will  BteKoch.aiauui'ern- 
menl  olBclal.  uilnic  national  itppruprialicriie  to  study 
the  orcariUni*  wbicli  prnduce  the  diienav^  i<t  incn  and 
uilinalt.  Turn  to  I'nnce,  ami  y-ii  twv  Pasteur,  alio 
by  ilie  bi-li>  ■>f  the  isofeinment,  endeavorlnc  lo  dliu 
cover  BietlKxIii  (or  the  production  of  eaccinra  that 
may  be  ti«ed  to  prerent  itnlinnl  dS»wv«e».  I)o  yon  tc! 
the  ttiia(»l*te>lveierlnrtry  pn<(('K*loti  In  <-ltli>T  country 
■ceotnplUhliix  any  Ihhiz  In  tbl»  iHrfi'ti'xi.  ilniiigh 
Ihey  vajillye«c*l"ur»liothin  tuiinliertandoducatlou? 
Why,  then, *boii 111  not  t)iv<<lb('iiilto(our|iovemment 
do  Ibo  aame  kind  of  work,  and  tirive  to  attain  the 
ntne  endi  ?  Adi\.  it  mpplyltiK  vacclni<*  lo  onr  (arm- 
ev*  ahould  prove  the  nioii  erononilcal  and  aatlsfae- 
Inr}'  mean*  of  ItRbtlng  crlaln  i'onlai;ioiu  dliAuca, 
wbv  (hould  nni  tlie  agrkulliiral  JrpHriment  fumiab 
wen  VBceibn  ? 


Finally,  if  yon  are  rlebt  la  your  iiipfHMtiilMi  that 
''there  niiiet  be  lOiM  mltcoiiception  lutlting  In  Ibo 
mind*  of  the  deportmeni  i>lllelali,  i(  they  really  atip- 
))0ie  Ibat  ihe  veterinary  profe»lun  Is  nece*aailly  Ui* 
competent  lo  deal  with  a  problem  because,  fonooth, 
the  known  inntbod*  of  ukWIiig  It  happen  to  be  delicate 
anil  eipeiisive,"  I  would  l!k<'  to  aak  how  It  ha|>iieiu 
Ibat  Ibo  animal  iilapie*  o(  llil>  conntry  ara  Incrraiing 
tbuir  rsragea  from  year  to  yceir  without  an  effort,  oii 
Ibe  pan  of  the  veterinary  profmlon,  to  bold  Ihem  In 
check?  If  'an  ordinary  rltlxrn  '  luppoia  that  our 
future  la  likely  to  be  different  from  our  pail  hi  tbia 
rcapect,  be  cvrfaiiity  >)i<tu'i  u  tiiiprUIng  Ignorance  of 
llie  meilioda  that  h*i  e  lii-i'n  (ciiind  necesiary  In  cverj 
country  where  any  luccni  hat  been  achieved. 

Ii  It  not  oitr  duly  to  accept  great  naiional  prob- 
Icon*  0*  they  actually  exiu.  rtitlier  than  In  tbe  abano 
they  are  pictured  by  the  diatorted  imaglnaiioii  of  ilie 
editorial  philosopher,  wbo  come*  In  euiitaci  wiili  genu- 
dleeaao*  in  booW  aitd  pcrlodloal*.  but  nei*er  sees 
them  on  the  fann  and  tbe  raacb,  where  tbelr  rain^s 
amount  to  mlUloni  and  tctis  of  millioim  o(  dollars 
anitMslly? 

In  cloaing,  permit  me  U>  exprcM  mr  pet«onal  d!»- 
appointmeiit  at  tlie  courae  which  the  eiiitor  of  ScirHct 
liM  decided  10  adopt  in  teganl  to  ibli  branch  of  onr 
bone  work.  It  was  expected  that  this  periodical 
would  be  a  true  repreacutacivu  of  American  tclenca, 
defending  Its  coit<|UMt(>.  anil  eucotira^ng  It*  worken 
to  renewed  exertions.  With  certain  departuienU  ll 
bai  uot  (ailed  to  do  this:  but  with  olben,  as  I  trust 
I  have  Bboun  in  this  coniinunlcatlon,  ll*  only  cfltct 
has  been  to  ditcniirane  and  dltcredlt  when  lion«4(  and 
SLicceisful  worlt  was  bel»|[  accomplUbed ;  and  ll)  say- 
Ilie  this.  I  kriow  I  on)  not  alon»  In  my  oiilnlon.  (or  a 
number  of  well-known  sclenliHc  men  Iiavc  recently 
exi>r«a>ed  to  me  the  same  idea. 

If.  Ifr.  Editor,  ihU  commiiiilcatloii  Is  oprii  to  the 
cbur^of  «itotl<imaiiil^milaiM&as*,  I  hope  It  will  not 
be  (orpollen  tliiit  the  Ameilcaii  Inveallcator  who  (i 
overbiinteiieil  wlili  moilesty  stand*  but  a  poor  chance 
In  the  ttmgglo  for  eiUicnco  with  iho  condliiun*  of 
environment  so  decidedly  agaltitt  him. 

D.  E.  SALHOsr. 

[We  have  bitt  to  repeat,  tliat  "  work  of  ralue  npon 
tbe  subject  of  inlcro-orsa")*"!^  '*  ■">!  done  In  tbia 
country."  I(  all  work  upon  nilcro.org«uL'<m(  tbat 
any  olMOrvcr  choose*  to  publlib  —  the  remit  u(  uq- 
skilledlabor  — laof  Talue.  then  nehaiedciiibtleucast 
an  unwrnrranted  »lur  upon  American  imetiigaton. 
If,  on  tlie  olbrr  band,  only  that  work  is  of  value  in 
this  (lelii  which  Is  tbe  result  of  luilirlng  industry, 
long  training,  anil  judicial  eritkUtn.  ibeu  our  remark 
WHSJutl.  Tobcul  value,  audi  work  miial  be  t.,miili^te 
In  all  It*  details;  anil  the  relationship  between  a  bac- 
terium and  a  patliologlcal  proceae  must  be  eataldlslied 
beyond  a  reoaanablc  doubt,  prorlded  the  iiiethodsare 
correct,  and  there  baa  been  no  error  of  obicrvalioii. 
It  remains  to  be  Seen  wlieiber  AmvrlcaTi  uork  of 
permanent  vnitie  In  this  branch  of  research  will  not 
rcccivo  the  same  hearty  recognition  from  our  ei>- 
work«n>  abroail  as  It  ha*  In  all  oiber  branehea  wbera 
our  excellence  bns  desereed  acknou  leiliroeul.  In 
concluilou.  we  wish  to  stale  that  we  do  not  cnre  fur 
controversy,  nor  did  w*  Intend  to  excite  It.  Itwasour 
belief,  Ibni,  on  the  wliole,  ue  have  not  yet  tlrarouxk- 
ly  mastered  all  tbe  re<|uireinenta  neticiaarT  (or  tbto 
mo)t  delicate  bnincb  ••!  Investigation,  and  that  a  re- 
miuiler  of  that  1»cl  uoulil  do  no  ham.  We  sympa- 
tbiie  with  iuirfcj«ui*cd  merit,  but  would  oonsole  it 
with  Ibe  rvflcctiuii  tint  Aucvn  cAciiiin  dejCnira  nc 
amdult  (I  (u  i/loire.  —  En,  ] 
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TUB  WOltK   OP  OCTAVE  tlALLAt/BR. 

TiiK  ilUliiigui»1i>'i1  pliyxivUl  iiml  ungiiieor,  G. 
A.  Hirn,  semln  lo  tiit-  wril<r  frimi  Ilia  xick-lied, 
wberc  lie  bae  been  lying,  n*  hix  nmnTiiietisiii 
patbctiL-allj'  wrilos,  '  matait'  di-p'tU  plitu  il'un 
vtoia,'  n  hiogrnpliic-ul  skolcli  of  Ins  liiinlly  U'»« 
dUlioKuislied  iiikI  tak'iitod  n^i«l;mt,  ()i-l.ivr 
Hallitiier.  Thia  ptijior  >va§  read  Wrori"  the  !Si>- 
ci^t£  iodtiHtrk-lle  ile  Multioiisc  on  llio  SUth  of 
January  lattt.  Mr.  Iliiltaucr  dtod  on  liie  5tli 
^Of  Deti'niln'f.  of  lv|>lioid-r«ver.     He  was  born 

MutK.  -liui.  21.  IK42,  wjia  educated  there, 
^ud  rrmvi'd  (In-  degrcv  of  bncUelor  of  seieiice 
in  1-S(!'>.  He  conliiiucil  Ills  »lii()ii.-a  in  iiiiillie- 
niiilie?,  iHui  cntcfvi]  llio  Utclinicnl  school  ut 
Mulbou&c  nt  Ibe  age  of  twenty,  inuking  n  site* 
cialty  of  ai)|)lJed  mechanic*,  llv  liccjiinu,  at  liid 
l^aduation,  an  ■  appietilicc-cngiiK^cr  '  ut  Itil- 
eehniller.  tii  the  establishment  of  Stchi'lin,  nnd 
afterward  Joined  Leloutre,  the  figt^nt  of  the 
liouao  of  <>rafeDftIaden.  a§  his  aid  ami  sea'e- 
tary.  at  Mulhouse.  Later.  h«  became  the 
ntii^t.iiil  engineer  of  the  Asaooiation  des  pra- 
lini'-laircH  d'apiiarfiU  i\  vnjictir,  and  aflernai-d, 
.l:iniiary,  1H7^,  Uic  engineer  of  Ibe  Meiiars. 
Ihirtmnnn. 

During  the  Fran  00- Germ  an  war.  Ilallnuer 
seri-cil  vrilh  the  Frcooh  as  a  lieutenant,  and 
fought  in  the  armies  of  the  X/oire,  of  Orleans, 
and  other  eectiona  of  the  Freneh  army  of  de- 
fence. He  waa  present  in  the  deadly  light  at 
Villersexel,  and,  after  the  defeat  of  tlie  army, 
toolc  hill  forces  across  the  Jura  Mountains,  and 
relired  to  Lyons,  where  Iw  arrived,  sick  and 
cxhnuraled,  with  the  portion  of  hi«  eomuiaud 
(hn«  !iaTc(L  Recovering  his  heallb,  hi;  re- 
KiimciLat  the  clone  of  tlic  war,  hid  j)rofi'-OiioiiHl 
work. 

During  the  campaign,  and  at  iatervnlK.  a« 
op|)orlunilies  offered,  Ilallnuer  frciinenUy  va- 
ried the  more  serionB  work  which  came  lo  Inm, 
t)y  the  praclice  of  an  acoimpli^hmont  in  which 
lie  excelled. — that  of  the  painter.  His  sketch- 
hook  was  niled  with  studies  of  the  beautiful 
scenery  of  the  district  la  which  occurred  the 
oi>eratlous  Sn  which  be  was  engaged. 

Tbo  long  series  of  experimctitii  upon  lh« 
ateam-ciiglne  In  which  llullaucr  eogagtil.  and 
which  have  made  hbn  fnmouit,  were  commoncwd 
in  l)4(i!4.  Xhc  history  of  the  development  of 
the  Uicory  of  the  stcam-cnginv  (which  now, 
thanks  to  ibo  iuv4!»tigalions  of  such  men  a»  Ilal- 
laner,  is  at  List  likely  to  become  soon  sntisfac- 
torily  ewnplete)  m.iy  l>o  divided,  acoording  to 
Ilirn,  into  three  di-iliitet  periods:  1°.  That  la 
which  It  wasssdumed  llimt  the  heat  entering  tbe 
motor  simply  lra\'ersed  tbe  sy»[cm,  uncbatiged 


in  amount,  ami  acting  only  by  its  '  bend,'  at  in 
tli«  case  of  falling  water.  Bnally  leached  tbe 
condenser  without  I<m»  in  ijiiaulity.  —  simply 
lowered  in  teTiipcraliirc.  and  bencv.  in  be^d 
availfthle  for  piirpiMcs  of  impnlslon  !  ■/*.  That 
in  which  it  licc.imc  rccognixcd,  that,  in  addllioD 
lo  the  necesBury  depression  "f  lcm|ierat4ire, 
tbcit!  is  always,  also,  an  actual  Iok«  uf  heal  hv 
traiisfonuatioH  iulo  inoelianie:d  cncrgj- ;  S. 
The  t'xpi^rimeulat  |)criod.  —  that  in  which  it  at 
lam  Injcjime  known  that  the  heat  supi>lic<l  to  tiic 
engine,  in  mlditiuu  lo  these  two  dianges,  l»- 
coini'v  Kciiunily  modillcd  In  Its  availability  by  il« 
interaction  with  the  walls  of  the  htcam-cylin- 
dc-r :  which  snrf»iT>«  take  up  heat  fVorn  tbe  en- 
tering sleam,  and  lran*furit  lothe  exbanstside 
without  deriving  from  ii  u«cflil  ctTccL 

Tbe  firet  period  datra  from  before  tlic  tinift 
of  Carnol.  The  second  pcrioil  wa*  u|icn<xl  in 
1H.J2  by  the  labors  of  C'l.iu»ius  and  of  liankine. 
The  thii^l  period  has  only  been  entenil  u|>on 
within  n  few  yeara  past,  tlie  exix-riments  of 
llirn  :iud  Hallnucr  having  furnished  a  very  im- 
porlaijl  part  of  the  basis  for  the  new  treatment 
nf  till-  xulijcct.  The  writer  would  dlstingntsli 
these  two  later  pcrioiU  as  thoac  of  the  ■  l<li-al ' 
and  of  the  '  real.'  in  the  thvorj'  of  the  stcnin- 
cngine.  Clansius  and  Kankinc  and  other  writ- 
ers on  the  theory  of  hcal-cngiiies,  im\v  usually 
taken  no  c»gn[xancG  of  the  e\pcn<litiircs  of 
steam,  other  than  those  involved  in  the  Ibermo- 
dynamic  rulalaons  of  energy,  and  ignore  Uie  iisn- 
nlly  grcatvr  demand  for  steam  lo  supply  waste* 
of  livnt  in  the  I'li.-am- cylinder  by  the  itroecssv* 
now  familiarto  every  engineer,  as  invariably  oc- 
curring in  every  heat-engine,  —  those  caused  bj 
'cylinder-eondensalion'  and  leakage.  Tlielat> 
ter  can  be  prevcnicil :  the  fonncr  may  be  une* 
lioraled,  hut  can  never  be  wholly  |)rcvcnU'd, 
and  will  probably  rai-ely,  if  ever,  Ik-  rcihicil  lo 
sDch  an  extent  that  it  may  be  neglected  in  lite 
theory  of  Ihe  engine.  It  nsnally  tnkv«  [dnco 
to  such  an  extent  as  to  render  the  values  of 
ellleli-ney  of  fluid,  and  of  engine,  and  of  esti- 
mated 'duly,"  obtained  by  the  purely  ihermo- 
dynamic  treatment,  far  fivm  correct,  and  olXen 
very  abiiurd.  Thi*  fact  has  in  many  coMs  In- 
dufied  [tractically  cxiiert  CDKincera  to  regard 
the  current  work*  on  Ihermoilynamics  as  <!«• 
void  of  value  and  practical  inlerc»i.  forgetting 
that  the  correct  slabument  and  application  of 
one  set  of  natural  laws  never  can  be  vnluclCMSi 
even  when,  as  here,  other  laws  may  Iw  implt* 
eated  in  the  same  set  of  phenomena ;  which 
way  be  equally  essential  to  a  complete  and 
correct  llicoiy,  and  which  laws  mi\y  Iw  less 
well  determined,  and  their  operation  less  pr»- 
ciscly   understood.     The  first  essential  step 
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hnring  bi.'cn  lakcn,  it  becotnca  a  duty.  Dot  to 

IgDore  tltat,  bal  to  ewk  the  knowledge  Deeded 

borore  the  next  stc))  can  tie  Idken.     Id  this  de- 

partntonl  :ilm,  us  hi  oLliorti.  Uie  ilicorist  bas 

often  fulled  to  realixe.  that,  nllhotigU  bis  matb- 

cmaticall)-  ile- 

duucd    coHvIii-    '         '■      Z  T 

8ion§  in<liit|iut- 

ablv    follow 

n-Qiii     Ilia    iu(- 

Btimeil     prein- 

iseit,  tlie  InttT 

mav  lie,  oevor- 

tbcleiw.  so  far 

dlircrcnt   fh>ni 

the  condilions 

of  actual  wuvk 

as    to    ruixlvr 

fa  is  deiluc'tiunx 

praetlcflllji'  vaN 

oelesa  nnd  nli- 

sant. 

The  IsBt- 
ini-ntimieil  of 
Um-  Ivu  L-|a§8es 
of  [riienomena 
are  now  bo< 
coiniag  well 
^Woosnixed  ns 
eritini  ele- 
inenta  in  the 
a«lio»  of  all 
licul-ongines, 
and  it  nill  ikji 
)k-  long  befui-e 
investigutui-H 
now  at  work 
will  bring  inl« 
view  (ill  tliu 
(heU  Drvdvil 
in  the  task  of 
tracing  ont  the 
law*  control- 
ling Diis  meth- 
od of  expendi- 
ture of  beat; 
and  its  Intro- 
(luetion  into 
the  tiKoni-  of 
tbe  Hienii). 
ciiffine  will  promptly  (bllow.  Tbo  writer  has 
alreii<ly  cmlc^vored  to  tnme  a  closely  ap- 
pMxiiiiiite  ttieory  of  the  sleam-ODKtne  on  this 
t>a*i«,  using  ilie  facia  already  knuwii,  and 
taking  expressioua  for  thli  luL-tliuil  uf  waste 
which  expcrimenU  alrviidy  niinle  indicitte  [o 
be  tolerably  exacl ;  HalHeiciitly  «o  to  pumiit 
ibeir  u&e  In  desigii  until  further  renearcli  shall 


give  HS  more  precise,  though  perhaps  less  con- 
venient, expresiiona.  The  nr^ults  &o  .ittained 
neoorti  wry  salisfactofily  with  ex[>erienee. 
Tbia  last  period  in  tbe  hUlor%'  of  the  theory 
of  heul-etiglaca  haa  been  inattguruled  by  tlie 

vi-ry  valiiahlfl 
liilitirnirifireiit 
Britain  of  I'ro* 
fi'iwor  CuttiT- 
ill,  wlio  w?eina 
to  have  bcoa 
the  tirst  author 
to  tnko  up  the 
new  phase  or 
the  subject 
with  the  in- 
tention of  ntak- 
iiiK  practically 
iiwful  applica- 
tion ofcxiHling 
knowluilgv  ; 
and.  on  the 
continent  o  t 
Knropc,  hy 
the  interv«t- 
ing,  if  some- 
what warm. 
diwuBslon  of 
tlw  defects  of 
the  Uieory  of 
the  second 
period,  be- 
tween Messrs. 
Ilirn  nnd  Ilal- 
lauer,  on  the 
line  band,  and 
I'ru feasor  /eu- 
tier,  ou  the 
other:  and 
also.  In  tbls 
country,  by 
the  attempt  to 
nlionnlir^  the 
ncceptwl  tbc- 
'>ry  to  w  hi  ell 
alhisioD  is 
made  above. 

Tbe  esperi- 
meiilB  upon 
whieli  we  are 
to-day  dependent  in  ibis  work  of  re  dilution  1k- 
ing  the  theory  ol"  heat-cngini.-)".  uml  which  have 
revealed  the  limil.ttions  to  which  tlw  ceonomiml 
application  of  heat  us  a  motor  in  tlic  xteani  and 
other  beat  engines  is  subject,  began  with  Jamca 
Walt,  who  a  hundred  and  twenty  yeare  ago,  by 
his  Investigation  of  Ibe  action  of  steam  in  tbo 
cylinder  of  tite   Newcomen  engine,  revealed 
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the  fuel  and  Ihe  inijKirtaiicc  of  that  n  Bate  by 
cylindcr-condcDSAtioii  which  U  ouly  to-dny 
becotDiDg  recognized  as  an  cssLiilial  ctemeiit 
in  tb«  theor}'  of  Ihe  '  real '  stfiim- engine  of  lh« 
engineer,  aa  distliigiiisliiHl  n-om  Die  '  utritr 
eogluc  of  Uie  uulliors  of  tlic  llit-orr  of  Ihcnno- 
d,vti(imii.'A,  unci  nbich  is  retx^nixrd  as  im- 
p<Tnlively  doinanding  eon sidcrn lion,  if  that 
theory  i:<  to  be  miiilc  of  pnicticnl  nae  in  engi- 
iifcriiig.  Walt's  discovery  of  tlii^  '  cylinder- 
vonden^ntion  *  led  him  to  the  invciilion  of  hia 
•tpnrJite  condcnwr,  and  of  the  long- neglected 
bnt  now  rainilinr  slcain-jacket.  —  an  allacbnient 
which  was.  for  many  yeara.  only  seen  upon  the 
Watt  or  CorDisb  eiigioc.  mid  una  almost  never 
U6e<l  elBewbei'c.  It  has  uon'  come  in  with  the 
ODinpoiind  engine,  and  ia  familiar  to  nrery 
engineer.  Watt  alito  found  tlint.thi*  action 
pla<«d  au  early  limit  In  tlic  gain  derivable  by 
expnnalon. 

The  work  of  Watt  in  the  nystemnttc  experi- 
mental Ktiidy  of  the  stenm-cngine  was  not 
taken  u]*  by  his  successors  in  the  professioa 
until  ahoiii  the  beginning  of  the  present  balf- 
centnry.  or  a  little  later,  when  llirn  in  France, 
anil  NhcTwood  and  the  navy  deiiiirtnierit  in 
thi&  country,  began  the  work  whirh  ban  now 
become  clascic.  Defective  a»  «onie  of  thi*  ear- 
lier work  may  hi'  by  «umc  regnixlcd,  it  was  of 
incHtininMi-  valiii- :  nn<l  Ilim,  and  his  assistant 
nnd  colleague,  Mnllaner.  will  never  be  forgot- 
ten as  pi-oniinent  among  Ihe  pioneers  in  tlna 
nlhimportant  line  of  research.  Mr.  D.  K. 
CLirkc  of  Great  Britain,  one  of  the  flrat  of  the 
new  race  of  engineers,  interested  alike  in  the- 
ory and  in  experiment,  faujiliar  iilike  with 
the  science  and  the  practice  of  engineering, 
tniist  he  placed  beside  these  invcMtignlors  as 
haviug  persiNiently  called  attention  to  the  loss 
of  eneTg,v  reveali-d  by  theni,  and  by  his  own 
[Dve«tEgation  of  the  wa.-'U's  ownrring  in  the 
•team-cylinder  of  the  loCumotive.  This  work 
Kgan.  in  his  oise,  n«  long  ago  as  1855. 

ilnllaner  was  one  of  the  flr^t  to  recognize, 
and  frankly  to  admit,  the  defects  of  the  'ideal' 
treatment  of  the  theory  of  the  steam -engine, 
and  was  ns  prompt  in  his  acceptance  of  iJic 
iiMviiflble  as  was  his  preceptor.  Aa  llirn  says, 
breaking  away  fi-om  the  old  eyeteni,  bit  pi-og- 
reea  was  rapid  and  eatlafaclory.  .Seizing  with 
aridity  ex  perl  uieo  tally  detemilneil  facts,  be 
held  fast  to  the  knowledge  tbu»  acptired.  and 
demanded  that  theory  should  pn-cisely  conform 
lo  fact.  His  work  npon  the  compoiind  en- 
gine waavHpecdally  fruilful :  and  bis  hnowli'dge 
of  tbcury,  and  bis  skill  in  its  applicnllbn,  ren- 
dered his  work  at  oniv  arniUblc.  lie  Htndied 
also  Uhi  duln  given  him  by  Widniann,  relative 


to  tlie  performance  of  marine  engines,  and  do- 
duce<).  from  his  esaniinullon  of  the  phenoiDi>iM 
here  revealed,  tlie  proj^er  methoilti  of  iucreaeing 
their  ellic-ieni^y.  Uniting,  in  a  rai>e  degi«e.  the 
practical  cense  with  tlic  intellectnal  cast  of  mind 
of  llic  Hcientilic  mnn.  he  was  abk  to  make  hb 
work  immetiiatcly  and  most  effectively  n«i>nil. 

Uefcrring  lo  his  pcrsonol  clinracler,  llirn  de- 
scribes him  .IS  possessing  the  most  oilniirable 
qnalities.  Kindly,  atl'ectionalc.  m<><le»t.  and 
yet  intellectually  great.  Ilallauer  united  wilb 
these  pre  posse  !ising  characteristics  the  most 
iri«|>re«BlbIc  energy  and  mental  force.  The 
lost  words  lu  Uie  eulogy  by  bis  friend  Him 
are  those  of  personal  regard  and  of  deepest 
atl'eetion. 

Hallauvr  wrote  many  [lapcr-i,'  the  first  Iwing 
an  account  of  the  nictiiod  adoptol  l>y  llirn  for 
determining  the  quality  of  slcam  by  means  of 
the  cilori meter.  The  greater  number  were 
descriptive  of  his  experimental  invci'tigatioK«. 
He  was  an  bonoraiy  member  of  the  •So<'i^1^ 
industrielle  de  Mulhouse.  and  of  the  American 
society  of  inecljanical  engineers,  ntMl  was  a 
memlier  of  the  Socii^tf  des  ing^uieurs  civils  dc 
I*an».  The  writer  wis,hes  to  add  lo  the  eulogy 
of  llirn,  if  it  be  iiosAlhle  to  so  add  to  It.  Ibis 
tribute  of  kind  rememhmuce  of  one  wbo.  eren 
were  he  not  so  distinguisbeil  n  colleague  in  tht 
professional  fratcniitios.  would  none  Ibe  kas 
demand  the  most  earnest  cxpreasioa  of  admt* 
ration,  esteem,  and  respect. 

Robert  H.  THnwnw. 


THE  SYNOPTICAL  FLORA  OF  .fORTli 
AMKttlCA. 

The  second  jionion  of  IVrifessor    Gray'fl 
'  Synoplical  Hora  of  North  America  '  baa  ap- 
peared, six  years  after  the  publication  of  tbe 
tltst  part,  which  contained  the  ganio|)etalou 
orders  following  (.'omjusitae.    TIte  preevnl  in- 
stalment of  this  Important    work — the    most 
important  contribution    (with   the  exccplion, 
|M;rhn|iM,  of  the  Genera  plautarnm  of  Itenlliam  i 
and  Hooker)  ma<'le  in  luie  years  to  syslematioj 
botany  —  trenis  of  the  plants  of  North  Auierical 
(exclusive  of  Mexico)  W lunging  to  Ihe  familieal 
which  prccrJc  those  elaUtnited  in  Ibe  previoua 
volume,  which  look  up  Ihw  '  Flom'  where  it 
was  lelX  mote  than  fbrty  year*  ago,  at  the  ct 
of  the  second  volume  of  Torrey  and  Gray'l 
>  Flora.'     Tbe  present  publication  is  dvvotedj 
to  an  elaboration  of  tbe  families  (Capri  foil acca 
lo  Compositae)  embraced  in  the  second  voluiut| 
•  Pnbllibud  bf  Owithlw.Vinv*,  l-Brt*. 
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4if  the  oM  *  Flora,'  niul  [s  tlicreforQ  iu  a  certain 
MDBP  a  new  c<lil!i>u  uf  liml  vroik.  aKliuinfb 
eniirely  recast  aii<I  ivwrineii. 

The  (ircfioiit  vuliimv  in  of  apccial  Imjmrtnncc 
and  valtic.  Its  [uiUliriitjun  Iiiim  lon^  Iwen 
loa|[«d  Ciir  nilli  iaijiatit-iK'e.  nixl  itit  |ing<-it  will 
be  t.-xiiniiiiiil  witli  (111*  <t<-c|)u»t  intfi'i'^t  l>,v  nil 
KliKk-iitK  of  Atnurimii  Iioinny.  It  contHinit  tli« 
nmtiin)  vicwM  of  the  most  ntnlo  nii<l  profuund 
•lodi^nt  nf  the  gi-ent  mid  dilHcult  onler  of 
CumiKwilne,  to  vhich  not  I<^s  tbnn  one-eighth 
of  nil  Iho  flowerini;  ])lant8  of  North  Ameiica 
nuifit  be  raforred, — an  order,  aa  represented 
on  Ihis  continent,  to  tbe  eomiirehensioii  of 
whieh  he  lias  given  his  liest  elforta  and  nn- 
fl"?B"'g  indnHti-y  for  more  than  bulf  a  veiiUiry, 
and  whU-ti.  it  is  nnfL-  to  {invlict,  no  olhvr  IhiIii- 
nL.1t  wuntd  i-vi-r  liiive  b«en  n1>l«  to  NO  elui-itlnti;. 
Thi'  |>lanls.  lu'lmiging  to  >>  faniilies,  ^74  gewrn, 
aim)  1.707  s))e>.-ic-8.  iirc  di.nrnclcrizcti  in  this 
I'olunK',  whieli  contains,  exdtisive  of  its  vcrj- 
full  iod«x.  HR  pages,  of  which  nil  but  about 
&0  art-  tlevoleil  to  CoiniKMitae.  wjtli  m  genera 
ami  I.CIO  siieciefi. 

A  brief  and  necessarily  Imperfect  comparison 
of  lite  fninilles  here  dahornled.  as  represented 
In  this  country  at  the  preni^nt  lime,  with  what 
was  known  of  ltit>ni  when  the  wt-ond  volume 
of  Torrv\  and  Gray's  *  Klorn  "  n|ipciired,  l>c- 
twi^i^ii  11^  11  and  IK4it.  will  i^liow  the  e\toiit  iind 
fhnracli-r  of  tlic  wi>rk  whkh  Iib«  ownpied 
l*ltor«-iiBor  Graj'  of  late  years,  and  lite  iinpor- 
tanco  of  the  service  which  he  has  performed, 
as  well  M  (lie  zeal  and  indnstry  of  the  liolnnleal 
travellers  an<t  explorers  who  have  lon^'  l>eeii 
busy,  under  bLa  {^encriil  direction,  in  all  parts 
of  the  eountri,'. 

Adoxa.  transferred  Tmm  Araliaceae,  now 
appi'arH.  n-pi-citent<il  by  its  single  wiilely  dia- 
tributvd  i{H*cicit.  among  Ciiprituli!t(«ae.  Ail- 
(lilioiia  tit  SiinibncitK  are  S.  nidnnocnrpn  (of 
thv  norlbcm  llocky  .Mountain*)  and  S.  Mcxi- 
cana  (a  Mexican  species  of  the  tioiindar}'  and 
of  eoutliem  Califoniin).  The  Texas  station, 
near  San  Anlonio.  of  tins  tree,  is  not  j^von. 
In  Vllniniuiu.  V.  deiisiQoruin  —  a  soiithern 
^Mdea,  as  Professor  Gray  remarks,  too  near 
v.  aurifulliim — isadmlHed.  SyiiipUoricarjHis, 
aNurih-Anicrican  Kciiutt.  Ssinrreased  by  a  new, 
long- flowered  Kcclion  nilh  three  iipeeiea,  of  the 
•OUttKireatem  monntainn :  I^nin^rn  eonjuglatitt 
of  tbe  Sit-rni  forests  nf  California,  and  L. 
L'tabeiivi*  of  the  norlheni  Kocky  MounlniuK 
and  Utalt.  arc  additions  to  that  ^enns  which 
sfaowB  Ix'sMi.-a  inany  iniiwft.int  change*  in  the 
rank  and  |>o«itioii  of  various  species.  lni|K)r- 
taut  changes  a|>|M:nr  in  Itnbiaeeav.  I^jtanivni.*, 
which  api>eured  in  the  old  '  Flora  '  as  a  trihe 


of  this  order,  Is  now  placed  as  a  family  be- 
tween Asclepladac«ae  and  Geotianaceae.  in 
the  ])reoedlng  volume.  Dorrvria  ia  reduced  to 
S|M.Tniacove  :  and  Hedyotis  ia  split  up  among 
lloUKtonia,  OMenlandia.  and  I'entodon.  Be- 
Hide«  these  dianfcm.  eight  genera  not  in  the 
ohi  •  Flora '  are  n-prewuted  by  plants.  moMlj 
of  Wfst-Indian  or  Mexican  origin,  which  recent 
explorations  have  brought  to  light  in  sotilheni 
Florida  and  along  the  Klexie»n  boundary. 
Kelloggin.  a  monoiypical  genua  of  the  Pacific 
slope,  commemorates  llie  botanical  Inlrars  and 
zeal  of  Dr.  Albert  Kellogg,  one  of  the  early 
explorera  of  Caltft>mia  tiotaoy.  Tbe  large 
genmt  Galium  Is  Increase*!  (rota  eighteen  to 
thirty -seven  st>ccics. 

In  VaU-rianocetie,  Plectrltis  and  F«)la  nre 
merged  in  Valerinnolln,  while  the  spedes  of 
Valeriana  nre  increascil  from  sis  to  eight. 

The  exlension  and  changes  in  Coiu[w»itjie 
during  Uie  last  forty  year«,  n«  was  to  have  been 
expected  in  a  family  fio  largely  represented  in 
our  flora-  and  of  such  wide  and  general  distri- 
bution, far  exceed,  in  number  and  imjiortance, 
the  changes  in  tbe  smaller  orders  alluded  to 
above. 

This  oi-der,  as  reprcsenletl  in  Xorlli  America 
at  the  time  of  the  publication  of  the  old 
'Flora,'  was  grouped  iu  eight  tribes:  in  the 
new  ctalioraiion,  rrprcscntalivc«  of  eleven 
tribes  npiwnr.  It  now  contains  i-cprcscntativea 
of  i.'li  genera  and  l.tJlO  species:  while  fort)' 
years  ago  Iheiv  were,  nithin  the  limits  of  tho 
region  embraced  by  Toi'i'cy  and  Graj-*s  jiubli- 
catioD.only  !'.» St  genera  and  l.Oll  species.  Of 
the  large  genera.  Aster,  ivbich  Dr.  Gray  re- 
marks **Is  far  (he  most  difUcult  of  our  geiieru, 
both  fkoTO  the  seittcuient  of  (he  luuneti  of  the 
HpedcA  un<l  from  their  limitntlon,  iu  respeot  to 
which  little  salUfaction  has  been  obtained  a4 
the  result  of  long  and  re{H-ateil  stitdu-s."  benila 
the  list  with  124  spwics,  ^  seven  less  than  the 
aiithor'a  elaboration  of  this  genus  for  the  old 
*  Flora.' 

This  diminution  of  s|*cciea  is  duo  to  tho  fact 
ttint  several  of  the  Linnnenn  species  have  been 
dropped,  froin  one  cause  or  another,  and  be- 
cause Aster.  largely  a  genus  of  eastern  America, 
has  not  recelveil  ninny  additions  through  west- 
ern es])lorntions.  The  same  remarks  are  true, 
too,  of  Solidago.  our  secoml  lar,;est  genus  of 
('omiKMitaG,  now  repreacnted  In  our  flora  by 
71  s|M-cics.  ntthougli  not  less  than  'Ji  were 
admitted  in  tlii;  old  '  Flora,'  Some  species 
have  been  dn>p|H-(l  entirely,  and  others  ivdiKvd 
to  varieties:  while  few  new  lulditions  to  tlio 
genus  have  t«on  made,  Krigeron,  on  the  coo- 
trary.  has  been  ooai-ly  doubUtI,  increasing  from 
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40  to  71  appcies.  nifrelovin.  which  fifty  yejire 
kgo  hail  n  BUi<;lc  re|>r('8C'iitntivc  in  th«  Atlantic 
8t»tes,  iioiT,  as  oxtt^mleil,  cotitaliis  10  s|)€cies, 
Willi  Its  centre  of  ilistril)ution  bcyon<l  the 
Booky  ^lonniain^:  wtieiice.uf  lai*  yt'ttr.i.  have 
oome.  of  iiiume,  Ihe  ]>rim-i|iiil  ti<lili[ii)ii!i  to  our 
DorB.  Sinillnr  con)|iiii-ison!>  mitfliL  lie  iiinili-  in- 
dAlSnitdy  belwvi-n  tht-  ('oni|K)si[i»n  ol'  utir  llnrii 
II*  n(>w  iinderKtotiil  nii(t  thiit  of  tlif  e.ii'1i<<r  jiiirt 
of  llic  (S'nlnrj\  were  micli  conipnmoiis  iici.'«a. 
wiry  to  illnntratf  the  iinirortaiicc  of  tin-  work 
iindvr  consitlcmtion,  or  U>  iuipicM  n|)on  our 
rvtulcre  the  sense  of  our  oblignlions  to  its  au- 
thor. Were  it  neccs<sory  or  proper  to  say  nny 
thing  at  this  tiiue  io  re^fard  to  the  psrt  |>layed 
by  l*rofessor  (iray  in  the  development  or  bo- 
tanical science  in  this  cnimtry,  it  would  only 
be  nocessary  In  iiolnt  to  the  Tilci.  Hint,  of  the 
North-Amerieaii  ('oiupoHitac  ».«  eiiiniioraled  in 
this  volnme.  more  than  t>i)0  -tpecii-a  (ind  ;5U 
genera  ha\t-  beon  ohnritcterixed  and  cnrolletl  by 
nSm  nince  the  pnbiii-ntion  uf  his  [ireviouK  •tiidy 
of  lh«  iinliT.  'rwi'iily-itigiil  Hpccir*  arc  lirrt 
<tcwcritic(l  in  this  volume. 

The  present  volume,  like  its  prodocoBsor, 
will  be  found  »  mmlct  of  coinpri'lieiisivc  nr- 
ruiigcmeiit.  and  neat,  concise,  and  clear  expres- 
»ioii.  t'nlike  its  predecessor,  it  twars  upon  the 
titlepase,  in  addition  to  ibc  nnmes  of  I'rufesnor 
Gray'a  Sew-Yurk,  London,  and  Ix-ipzli;  pnli- 
lisbera.  ■'  I'nbllshi-d  hy  the  Smlth^oniau  initti- 
tullon.  Waabington,"  where  coplva.  no  doubt, 
eon  lie  obtained,  as  well  as  from  the  author  at 
Cambridge. 


THE  LASaU-AGBS  OF  AFRICA. 

A  ^tek  of  Iht  m«dtrn  btngua^  of  Afrira:  nc- 
ooia|anied  by  a  laii|^iie«-map.  Bv  Robeut 
KsKMiAM  Cu«T.  [.oatlon,  TrVbnar,  1%%Z.  i 
toIs.     ie+5C6  p.    8«. 

'riiK  Cnucn»u«  i)t  Btylcil  in  the  eni>t,  from  Uic 
varii'ly  of  idioms  mHikeii  by  tlic  ninny  tribpM 
tlint  are  harlwrol  in  it*  n-M-ioteii,  tlio  '  Mountsin 
of  languages."  This  variety,  mmurkHhle  as  it 
is,  beoomes  insignilieant  when  (»m|Mnv{t  with 
that  nbieb  esi<-t8  in  Afi-icii,  which  mi^bt  well 
be  called  Ibo' Continent  oflanguagcs.'  Inthetio 
roliinies  of  Mr.  Cust,  wc  read  of  no  leH>)  than 
Dve  btmdred  and  ninety-one  dictinet  idiomn.  of 
which  four  hnmli'ed  and  iliirly-eigbl  are  elasHcd 
aa  Uiiguaj^ei,  and  a  hundred  ami  Sny-thn-e  av 
dialMls.  And  wen  ihiu  iIoi-m  not  complcle  the 
Ibl;  fur  there  are  several  utiespli^riii  n-gioiiH, 
of  wliioM'  Irilie*  and  \tkn-^ajf,et  iioifaing  certain 
is  known. 

A  doecr  scrutiny,  however,  Ivssens  the  mar- 


vel ninterially.  Of  tli«  idiom^onnmemied.  no 
1e«  than  two  hundml  and  forty-eight  tn-long 
to  that  jiortion  of  the  continent  which  lie«  south 
of  the  eqiintor.  All  the^ie  idioms,  as  is  well 
knonn,  eonijKMe  otdy  two  bngnislic  stoetis, — 
the  greiLt  Uantn  fflmily.  wbleh  occupies  llie 
wholL-  uf  ilie  wiile  territory  osjtlorwl  by  Liviiif;- 
atotiv  anil  Stanley  ;  and  the  Ilotteniot-Iluihuaa 
family,  comprising  the  tribes  of  dwai(i«h  (u-vple 
wlio  seem  to  have  ln'cn  the  ahoriginni  inliaMt- 
tuits  of  South  Afrien.  The  Itantu  nations  now 
speak,  aeeonling  to  Mr.  i'a*.\,  two  huinlrci) 
nnd  Iwvntj-lhrce  langnngex  and itialects.  Ilut 
HS  philologists  have  no  doubt  that  all  the 
idioms  of  the  Imlo-t^iroiienti  stock  aro  the  olT- 
spring  of  a  primitive  mother-tongue,  which  was 
at  one  time  spoken  by  a  single  Irilie,  sn<l  earlier 
still  hy  a  !tingle  lionsehold,  so  ne  may  feel  as- 
sured that  all  the  language8  of  the  Baniu  family 
have  tlieir  origin  in  the  stK-ecb  of  a  itingle  dnn. 

Tliete  wit*  reason  to  hope  that  in  Mr.  C'usl's 
ebiliornte  work  we  alioiild  llnd  tlii«  proc^aa 
of  rinlnction  eoutinncd.  and  the  va«t  variety  of 
.Vfriinn  tongue*  bronght  into  the  m.inagenblo 
com|iai4  of  n  coniparativety  fvw  lingui«tifi 
stock*.  Tin*  expectation,  nufortnuntely,  is 
nut  billilled.  Mr.  Cimt  ha«  chosen  to  adopt 
the  classiUcaLioo  of  tlic  ocainent  eDmolOKist. 
I'rof.  V.  Mijller.  who  arrat^es  the  lauguagi^s 
{or.  mow  pro|>erly  spL-akiiig.  the  tribus)  of 
Africa  in  mx  maindtvi-iloiia.  —  Semitic.  Ilnnilt* 
ic,  Nuba-1'nlnli,  Negro,  lianln.  nnd  IKtltcnlot- 
Bnrihman.  This  artangemi-nt.  however,  was 
pro|KUie<l  by  the  di«linf:iii*bcd  Vicnneso  piv- 
fe*»or,  not  for  lingniniii'.  but  mainly  for  elh- 
noIugicAl,  or  rather  anthro|>ologiciil,  reSAons. 
Only  three  oftbescdiviuions  —  the  Semitic,  tbe 
Itnntii.  and  the  IlottcntoT-Itiishman — are  tme 
families.  l*hc  other  three  divisions  are  styleil 
by  Mr.  (.'UBt.  'groups,'  —  a  word  which  in 
comparative  ptiitology  ba^.  at  leaat  u  ber« 
employed,  no  seieiiltlie  meaning  wliatcver. 
The  connection  of  the  trilie.n  composing  !|»e»c 
groups  is  not  even  geugraphl<-al :  it  de|H-iitU 
merely  ii|K>n  Rome  ptijsienl  re3«niblane<>a ;  aiid 
these.  It  may  be  allii'mcit,  art-  not  nearly  so 
strong  iw  tho«e  which  exim  lieiwe«n  the  Hun- 
garians, tbe  Gennun*.  and  the  l}as<|m-«,  whom 
no  philologixt  unnld  think  ofdneeing  logeiber. 
In  fiict,  the  woril- group  '  in  tbiscas«  ianiniply, 
a>  .Mr.  (ll^t  frankly  admits,  a  oonfession  of 
ignorance. 

The  ignorance  which  is  thus  confessed  !«,  oo 
the  author's  part,  to  a  large  extent  voluntuf}*. 
With  the  immense  mass  of  lin}^ii->lie  materlaJs 
which  he  has  colk-ctiil.  and  whieti  far  )iiiqMi>»vs 
all  that  eailier  ini)iiirera  have  been  able  to  ac- 
cumulate, nothing  would  lutirc  b'en  morv  vasjr 
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Uiait  by  a  *im(>lo  colhtion  of  voonbularic*  — 
nlilml.  'u'lii'f«  prnL'ticnblc,  by  girtiitroMicitl  com- 
pniiwiis  —  to  ascertain  tbe  rclalion>iliip  of  the 
viirionsiilioms.and  toTMliicv  tlieiii  inColhcrnnii- 
lie*  III  which  Ihey  belong.  It  is  probable  cnoiigli 
that  some  i«olat«(1  l(iii};uuges  notiI<i  l>c  found,  like 
Uus  BM(]tic  in  Kut-0|io  iiwl  Ibc  Kbasi  in  fnithcr 
India,  wlioflv  kiusliip  ooulil  nol  al  [ires«nt  bo 
dctcmiini'd :  niid.  of  counie,  tlw  'hugLinfie- 
map' would  show  many  vaoanciea:  hul  Uiefie 
ore  imjwrfectiona  which  In-long  to  the  enrlier 
alsgcs  of  all  investisatioii*.  lit  s|titc  of  audi 
drawbacks,  asdcniilic  clas^iflcaiion  coiiltl  tiave 
been  mode,  nliich  wotild  bnvc  goiii;  far  to  bring 
thia  liiif^uUti^'  cbnoa  into  order.  nn<l  wonl<1  tiavu 
tlirowna  Kuoil  of  light  upon  Afrivan  clhnulogy. 
Btil  while  n^retliii^  these  di'licicncioa  in  Mr. 
Cnsl'it  work,  we  must  be  thanked  for  what  wo 
hav<-  g:iiiu>d  from  him.  whieli  is  not  a  little. 
In  llivso  twovoliiineH  we  have  a  clear  and  read- 
able nctioiiot  of  Ilie  prcHeiit  state  of  African 
pliilologj',  and  a  uoniplete  Hat  uf  the  Irlhea  and 
languages  of  Itie  cimlineiil,  *(i  fur  as  they  are 
now  tiiiDWD,  with  intcn'wling  (Ictailn  conceni- 
in^  many  of  them.  'I'tiv  nanu-it  of  idl  the 
aullion  who  bare  wrillen  on  (he  aithjei-t,  niid 
the  lillca  of  Ibeir  protiiietions,  arc  given  with 
comiDCDdnble  fidncts  ami  preciBion.  The  work 
displaya  great  indrislry  and  coiiaciciktion%  ae- 
curaey.  Tlie  cxlensive  '  language- mup."  whlcli 
4ka8  evidently  been  prepar<^()  with  niiieh  care, 
4]cU  loaterinlly  in  illti«lrnlinic  the  text,  and  U 
In  itself  n  uio»l  vahiabte  coiitrihiilinn  to  ]>hilo- 
lof(ical  flciencr.  In  sjiite  of  Ibe  d^fcatn  niiieh 
have  been  inditnlctU  Mr.  Ciwl'*  irvntise  inu*t 
Iw  pronounced  to  I'c  liy  liir  llic  bi-si  work  wliieh 
ire  poMCtt  OD  the  tubjei-t  to  which  it  i«  dc- 
TOt«d.  Soholara  who  piirsno  this  important 
bnineli  of  lingiilatJC  stndy  will  lind  in  these 
sttnetiTC  volumes  a  bigldy  uselbl.  and  indeed 
aloiosl  in<li«i)«nsable,  guide.  II.  H. 


ing  of  their  l>oolc  ahows  that  they  have  given 
a  good  dual  of  Uioi^hl  to  tlic  prcseulalioii  of 
the  chief  nrgnmentit  n|K>n  whii-)i  tlie  mo'letti 
di.-vi'lopnienl  theory  renUt.  with  hi  few  techni* 
c.ililiex  04  Ut  reniliT  it  cOin[>ivlien'>ihle  to  even 
young  re!«hT«.  With  so  miiny  lK>okn  of  a 
eimilar  character  alrcoily  in  circiihilion.  only 
the  lest  of  lime  can  ahow  whether  this  Iat4>8t 
one  meets,  oa  tbo  autliors  intended,  a  real  iiocd. 
Ho  far  ns  one  not  wholly  anfaniiliar  witii  th« 
aubjecl  can  judge,  the  slory  is  well  and  simply 
Iol<l. 


MINOR  BOOK  SOrtCBS. 

n§  ittw^opmttil  Iheory:  q  trit/ ttaltmtitt /or  gentra! 
nadrrt.      Uy  Joscpii    V.    Ukiiokk,  Jun.,  and 

FlXXV    D.    llKKaKK.      ilcMtoit,   I.U  jf    Sltfiian!, 

18M.    7-haWp.    SJ». 

No  iMrtler  I'videneo  of  tlie  present  general 
interest  in  bi<ilogy  conid  1h-  wnnli^l  lliati  i« 
alToiiled  by  the  grow^ing  denutml  for  |>opn1iir 
bookri  on  CTuliilioii.  The  late*t  of  theise  is  a 
Hllle  trvallse  of  two  hundred  .tnd  forty  pages, 
by  Mr.  nift  Mrs.  Dei^en,  in  which,  to  be  sore, 
not  Riodi  la  ori};iiial.  exeept  the  form  in  which 
the  facta  RTC  (tresenteil.  and  a  few  of  the  exam- 
ples eilod,  aa  the  anthors  coofeas ;  but  a  read- 


Calful  dtt  itmpt  lie  p«tf  H  I'Met  pWwHdriiiwt. 
Pur  Ltos  ViDAL.  Paris,  GanAiefViltan,  18U. 
lU  p.     18'. 

Ttit«  little  hook  is  niiule  np  very  largely  of 
tablei'.  whoM-  object  U  t"  enable  Ibe  |4iotog- 
rapher,  when  supplied  with  a  (inrticnlar  form 
of  photometer,  to  give  the  correct  exposure 
to  his  plate  under  all  circumstances.  The 
book  is  apparently  written  largely  for  ama- 
tenra  in  landscape-photography ;  but  whether 
they  will  in  general  be  willing  to  trouble  ihcm- 
aelvea  to  procure  sucii  a  photometer,  nml  curry 
round  tlie  tables  with  tliem  to  con<tnlt  wbuiicvcr 
they  wish  to  take  a  picture,  in  preference  to 
relying  ou  Ihcir  JndgmeDt,  U  [>orh»p>i  (|uc«- 
tionublc.  The  phot«>meler  employed  is  similar 
to  that  tisod  by  cnrbon-prinier'M.  depending  on 
the  exposure  of  sensitized  silver-paper,  and  the 
notiogoftliB  tint  obtained  after  a  dettnile  tiuK. 
The  author  refers  to  the  application  of  the  In- 
slnitnent  to  Uie  case  of  enliirseiin-nt,  wla-rc  It 
would  Bcero  to  be  more  useful  than  wIk-u  lak* 
ing  the  original  negative.  Then-  U  one  mtioiu 
obji^etion  to  its  employment  for  the  latt^rr  pur* 
]icM<-.  however,  which  our  author  seems  to  have 
overlooked.  This  is,  that  lite  exposure  for  a 
given  lanrUiTdjie  does  not  depcnil  wholly  on 
th<^  total  amount  of  light  coming  from  it.  If 
tlui  background  is  the  important  imrtion,  » 
certain  detlnito  exposure  will  be  given.  If.  on 
the  other  hnnd,  it  is  the  foreground  tliat  ia  of 
interest,  the  same  view  may  re<[uire  two  or 
even  three  limes  the  exposure  under  Uie  same 
conditions. 


LtUrlfiMil  tii  htl  6n'tmBi/t*n  «tt  anietren  Hrr  ditr- 
kun'te.  Iluor  Dr.  Jtrucn  MacLkod.  Alee- 
iiii.-i!i)i-  dtorkuiidif.  Mut  eriis  titrlivliuit  on  61 
door  d(*n  vohrijier  g)!graaverde  Bgumii.  Gouti 
186.).     151  p.     12'. 

The  author  of  thia  little  aeliool-book  Iibk 
written  It  In  the  Dutch  lan^inge.  In  tlie  [icttriotic 
belief  that  diarkuiuif,  or  KO-ilogy.  may  Iwj 
taught  in  that  lonj^ue,  which  can  supply  all 
the  neoeasarj-  tcnns.      The  volume  ia  renlly  a 
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protest  sgainst  the  ousWm  in  HclfciiiiD  of  u«iiig 
so  Tiin»v  Frciicli  text-books,  ik-  monilly 
ftvolda  all  *sc*|jt  real  Dutch  wonU:  ko  vc« 
have  boratpljp  ( ■  llioi'acic  <iuct ' ) ,  (Hac/iCTtwrus- 
/)';  (' tiiU-rvertdirnl ').  etc..  all  of  wliidi  tiro 
gntlii-TutI  into  uti  ulplmlielicul  list  at  the  eml  of 
llie  vrtliinie,  irUeni  their  Freiicli  eqiiivalenta  are 
also  given. 

Tbo  book  u  iK'votvil  almost  exclii&lveU'  to 
tho  Bmttomy  anil  [)h_\'!iioloi:,v  of  ■'■"'i  '■^^  lUua- 
trating  the  gmi-val  priiu'ipli'*  of  nnimal  life. 
The  author's  prcecntiition  "f  the  rmliini^ut^  of 
b!e  Bcience  is  c\i-elloiit;  but.  hin  ilhixlraliona, 
white  lines  on  a  lilack  groiin<I,  nrv  n<-tthcr  vcr}* 
dear  nor  alwava  accurate. 


ASSOCIATION  OF  OFFICIAL  AGRICUL- 
TURAL CHEMISTS  OF  THE  UNITED 
STATES. 

At  a  DtM-lIniK  tiold  la  Phlliulolplilft,  Sept.  8,  to  con- 
alder  tli«  furrtialloa  of  a  an1>«ecilon  at  ngrlcultuntl 
ehemUtry  at  Ibu  Ain«ricui  MtDclkUoii,  It  wa* dvooivd 
Inadrlanblc  to  apply  lo  the  stuidlne  com'iiltti'i' ;  bill  a 
coinmlttM  WM  iplpcUid  to  rvpott  n  pisii  for  Iht.-  fnriua- 
tlu[i  of  an  aaaoclatlcin  o(  ctioriil»u  who  arn  erigagist  in 
tlie  iinalynis  of  eommrrcUl  furtllUer*, 

Tbe  committee's  rapori,  wblcU  wa«  adoptcil,  rcoom- 
metideil  that  the  Auoclation  of  official  eh«roltta  of 
the  I'nileil  ScatM  alioiilil  bo  orB>nl>«d.  To  tnoniber- 
■hip  In  Ihi*  aodvlj,  cIk'IhIsU  oI  departm«iita  o(  kktI- 
Ciiltiin>.  (late  ngiiciillurnl  Mxrietle*.  and  lioiLnla  of 
offloial  coiiirol,  hir  eligible;  anil  cacli  of  ttiue  orv^nl- 
lationa  I*  vntltlNl  to  ono  voti-,  through  lui  proiwrl; 
KCGrwIit^d  reprM«ntaUr«,  hi  all  innti«r«  upon  which 
tile  sock'ly  uiny  hiUlot.  All  chKOiials  are  liivlted  to 
attend  Itiv  mi.-i.-lliiSB.  and  lakv  port  in  ilio  diwuwioiia, 
wltliout  Ihe  right  to  rote.  The  Mlfain  o1  the  mio- 
ctatlon  aro  Butimtfcd  by  an  vxecuiko  romniliici!  of 
flvo,  Including  a  prealil«iit,  Tlco-jirMldani,  anil  muto- 
Inrjr  (who  acta  u  ireajur«r|.  There  are  aluo  thren 
standing  oommlttecw,  on  Ibe  il«t«nninitiori  of  phc*. 
pborlc  acid.  tiltfOBen.  nml  t^i'i^'h.  Ttipy  will  di». 
tribute  aamplM  for  cntnparallic  woik.  ami  rnport  the 
rHUlta  at  the  annual  ino'Unu.  which  take*  place  on 
tlic  lint  TucMlay  In  S^piviiitx-r  of  each  year,  or  at 
Uf  spoclal  inpi-tlii(!i  whicli  may  liu  cnllud. 

AfMr  the  occuptaucc  of  the  conllllutlon,  Iho  fol- 
lowing oRlcetv  were  electod:  Praalileiit,  Prof.  S.  W. 
Johnaon  nf  C^inifcilciit;  vlo»-pt«sldcDt,  I'rof.  K.  0. 
^?bite  of  ticorgia;  ieonilary  and  lr«a«UKr.  Dr.  C.  W. 
Dalinefi  jun..  uf  North  L'arotlnai  inenitwri  of  the 
axiCOi(ive  iwnimlttci.-.  Dr.  E.  H.  .Ivnkinfi  of  Cormpctl- 
cut,  IK.  U.  ^V.  Wll<7  Dt  Wuliliigtoii.  TIi«  pmtidlnit 
ollcer  then  appolnicd  Ihe  following  ninmhcn  i>r  Ili« 
•taodbig  comiuill«<M:  On  plmtpliuric  acM,  Ur.  E-  )l. 
Jenkini  of  ConQeciiciit,  Dr.  II.  C.  While  nf  lii-orgla. 
Dr.  W.C.Stubbi  of  Alabama;  on  nitrogen,  Mr.  P.  K. 
Cliaaal  of  Sonth  Carolina,  Dr.  A.  T.  Neali-  „(  Sow 
Jane;,  Vn>t.  J.  A.  Mycre  of  MlHi*^i>i>I:  on  poiDab. 
Dr.  U.  W.  Wiley  uf  U-aabington.  Ur.  J.  W.  Gaacopic 


of  Virginia,  Ur.  QiSMd  Bicbanlioa  of    Waditag- 
Con. 

U  was  voted  to  adopt  provUtonalljr  tfae  Atlanta 
ni<<[hnd  for  ihc  ile I tirml nation  of  ili'  varioii*  form*  of 
jih'i^phoric  acid,  InvuU-liig  Ibe  use  iif  ttic  ucual  iMiulnl 
dlrale  sululioii  at  a  temperature  of  l)&°  C  for  a  lialf- 
hour.  The  recainmendaliima  ot  Dr.  Jenkint  In  r«- 
itnril  In  poijuh  MiimatJon  were  aoeepin):  and  Ur. 
P.  K.  Cliaxal  of  CblumbU,  S.C,  waa  dlnvH^  to  hare 
the  pruc0eiJ[ii2«  and  methods  of  IIm)  mworlalioH 
printed  for  illairibuLion  among  ihoae  «bi>  are  In- 
teroitcd  in  the  aabject.  i 


Tl/E  AMERICAN  HISTORICAL  ASSOCIA- 
TION, 

Ix  re«pon«(i  to  a  call  latoed  by  Om.  Kaion  and 
F.  B.  Sanborn  of  the  Social  aclenus  association,  and 
by  PrufeMoia  Adatni  ot  Ann  Arbor,  Tyler  of  Cornell, 
and  Dr.  H.  B.  Adnni*  nl  DnUtmore,  about  twenty 
writers,  Dtudenli.  end  inarhcni  ot  bUtory  In  (till 
country  innt  ai  the  United  State*  iiot"),  SaAto^,  a<i 
the  inoniltiji  ot  Se|tt.  9.  and  decided  to  torm  an  In- 
dependent orsaiilMtliin  for  (be  adranceineiil  ot  llie 
■eieniiSc  itndy  of  hUtory  on  Uii*  eonilnent.  Among 
others  present  at  thU  and  latar  M«lnnii,  wrre  Presi- 
dent White  ot  Coniell;  Charles  De«iie,  Ll-D.,  of 
Cambridus;  Jnstln  Wlnnor,  librarian  ot  Uarvord 
nulv<<r»lty:  General  Walker  of  the  Uaaaacfaiuelts 
Institute  of  technology:  William  B.  Weeden  of 
Providence;  Clarence  W.  Boweti  of  ibn  Nrw-York 
JniJejieiirr'nr ;  Profe*sr>r«  C.  K.  Adanit  of  Ann  Arlior, 
1'yler,  Crane,  and  Tiitile  of  Coi  nell,  Auiilln  Scott  nC 
Rnlgers.  Einerton  of  Uarvaril;  A»»clale-pnifeta(it 
n.  B.  Ailnrns  ot  John*  Hopkins;  Dr.  Cliaiinlnc  and 
Dr.  Fnuicke  of  Unrrarrl.  Jnstln  Wiiitor  waa  elected 
tompniury  pr<«>lilenl,  with  Dr.  H.  U.  Adatns  aecreiary. 

In  the  afternoon  President  While  of  Corrxrll  de- 
llTercd  Ibe  opetiliig  address  in  Putnam  ball.  He 
adrocaled  a  broader  treatment  at  tilitotfeal  tuples 
tbnii  1>  al  preiont  followed.  Not  ihai  iif  andervalitnl 
the  work  »f  Ibe  •peciall»l:  hut  be  Iboiight  that  a 
view  of  tlie  blsiorical  work  now  uoing  on  In  ibe 
world  tlioweil  llie  neceiMtty  of  connecting  critical 
aiialysi).  on  the  one  hand,  with  a  synibnil*  of  tvsiilta 
on  the  oilier.  Inslnicilon  In  hUtorv,  wMcli  Is  grow- 
ing of  niorv  importanm  every  ilny,  should  tiK'Inite 
both  melhoilii.  He  tererely  crltleised  llcrliert  Spen. 
cer's  theory  of  bitlorieal  aiitily  as  ontifonndlng  a 
mere  learcb  for  alatisUcs  with  tbc  real  study  of  (bs 
forces  of  civllltation. 

Profensor  ('..  K.  Aitura"  read  s  Innit  paper,  written 
by  one  of  his  pufila.  in  which  ihe  neliofis  of  lerrral 
western  aiatei  ujih  reconl  to  the  tands  wbteh  tb* 
nation  bad  given  them  fi>r  piiriHiani  at  colkglaie 
education  wrre  most  jusily  denounced. 

Wcifnesditf  morning  another  aeMloa  was  held,  at 
which  a  eonttliniJon  was  adopted,  and  pemtaneni 
oQIcvrs  rlecied :  Andrew  D.  Wliiie.  president ;  Jnitiu 
Wtiifor  and  C.  K.  Adams.  <iIcc-)iresldeBt*;  H.  B. 
Adams,  secretary :  and  C.  W.  Howir.  tn-aanrer.  The 
aflalrr  of  lite  aasodallou  were  coiiltileil  to  the  e»n  uf 
an  ozccii tire  council  uonsiBilugof  tbe  above  u  tffid^ 
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•nil  Ctiar!cs  Deue,  MoM)  Coil  T;l«r,  W.  D.  WMden, 
aixl  Ephnltn  Emnrtoii. 

Dr.  Kilnnl  Chnniitiieot  Horvttnl  colleite  then  re»d 
ft  p*p*r  in  viiicli  lix  niainUin«cl  IhftI  Ibe  early  »et- 
tl«ra  of  ili«  E&gllnh  North -American  coIoiiIm  dlil  not 
leAiB  twliiti'l  Iliciu  tilt:  experlonco  in  Ihn  iniinnfipiii^iit 
«t  tdCkl  kffaln  which  tfaejr  had  iiih*rlt«<]  from  Ui«lr 
anoMton,  aiid  which  (orra«(i  one  i>t  tb«  moat  pracloaa 
lnher!Uiie«a  of  the  Eni;1iBh  race:  but  Uial  tbey 
brought  Biicb  rajierii^niM!  to  iliia  countr)'.  anil  thorn 
apiilled  it  ao  («r  as  ib«  pcciillnr  condition*  nf  th«lr 
rnvlroiiniont  woiilil  jtonull.  ti"  [iitihiT  viM,  Uinl  h« 
Ihoujilil  [h«  £n|[li*h  co(iinioii-]Mw  [larUb  u(  1001.1  ns 
ili«  nioat  Imponaut  connecting  liulc  bi.-tv«cn  the 
inatittiliona  of  the  En^iah  roM  In  thoir  two  hoinoa; 
and  he  gave  aome  uxainpiea  of  thla  oonaactlon.  Dr. 
Cbariet  Doaiia  gar*  iho  pitli  of  the  ar^iimeiil  »d- 
ranvoii  by  Juiiico  Aidrlch,  at  a  recent  meeting  of  the 
Auti'iunriaa  lociety.  that  Ibe  New-Biiglnnct  town 
aystein  was  but  a  Icclilallve  creation.  Dr.  H.  IL 
Adama  tald  Ibat  In  bU  opinion  Ihorc  waa  not  iiiie 
Inftliutlon  of  ently  Krw  Knttland  wlilcli  (l)il  not  batL' 
Ita  anaiottue  in  ili«  Inailtiiiloiu  i>f  old  Kuglaud,  and 
helhuii^hl  tlial  tlie  niitbor of  Uie  papvr  tinder dlacua- 
aioD  h^  fouiiil  Ibe  eonuccTling  link.  Judg*  Cham- 
berlain of  ttie  Bo>ti>n  public  llbnir;  anilQaTored  lo 
ab»w  tliat  llic  Iwo  IbstirliM  ireie  not  iiironal*I«iit, 
and  likenad  tha  nperlMico  tlul  the  N en' -England 
faihm  hod  brougbi  wiih  tliem  to  a  grain  of  Engllib 
wheat,  wbfdi  when  planted  In  our  toll  roproduwd 
Ita  kind  >o  tar  a>  rlrciinutancM  would  periulL  I'resi- 
danl  \Vliit»,  ill  dodug  the  iliBi-iu*lon,  rvmarked  ibal 
lie  conii'leral  the  paper  an  example  of  Ihu  union 
o(  the  analytic  and  synthetic  mKiliod*  which  he  hail 
adiocatod. 

Ur.  C  El.  LeTcmxire  of  John*  Hopkins  tlien  read 
lui  able  maar  on  the  fouodert  of  New  llaren.  —  John 
DaTenportnndTheophiliuEnlon.  — whoiindsin-ngth- 
eiied  daa*  dlnlinctionn  at  Ihu  oiiiMtin  lite ir  colony, 
■nil  had  created  a  mliiiE  ca*t(>  of  Itraliiuina. 

Prof.  T.  31.  Crane  of  Cornell  described  loine  new 
laurtvi  of  nietiiaeval  historrwbicb  be  bas  rvcently 
opened  up.  llv  ihuugbt  ilic  Gcid  wuiiid  he  an  altrac- 
ItrcoiK,  both  from  Ihu  large  anion ii I  of  new  nialerial. 
Mid  aUo  from  thi-  now  moLhoda  applied  to  old  mat*- 
riai  inch  aa  lueal  tnuliliuns.  popular  wiiKt,  and  foik- 
talea.  which  often  oonlaiaed  details  not  to  be  fonnd 
in  written  history.  A  still  mon  curious  source  wa« 
the  collecllona  ol  stories  wllb  wlilch  Ih"  iirvacliera  of 
that  Limn  eiilliened  tliclr  aeririun*:  cutch  in  IMelt  of 
Utile  vitliif,  but  lorinlii);,  en  bUic,  inTnJuatile  nmterial 
^w  t^^ilorian.  Ttiis  new  method  of  sludy  would 
||i|flgH|i|fcTorably  ujion  the  study  n(  our  own  ilia- 
H^^^BIftoiU'ajiq  lliu  collrctiaii  nl  local  tradllloiil, 
follt-aongi,  and  tale#:uf  Hliivhan  excellent  beginning 
haa  been  mwie  Id  Allen's  Slave  aongfof  the  SoiiLb, 
and  Newell's  SOflgsaod  games  ot  American chlldrvn. 
Tn-sliluit  Wiiile  spoke  of  the  Inipaitancn  of  Frofeii. 
sor  Cnuic't  work,  and  ihcn  Inlrodiiend  l>r.  Kniiielte 
at  Ilanard  college;  wbodetcrlbeil  tlie  fonndlnic  and 
progrea*  of  ibe  J/onum<«f(i  Gtrmiinlnf,  wltU  which 
lie  hiwl  been  aitoelitted  lor  two  years.  Justin  Wlmor 
chtaed  Ibe  swaiou  with  an  account  ot  Ihe  Narrative 


and  critkai  bistory  of  AneirlcA  that  be  b  now  edit- 
in;,  and  of  which  two  volumes  ate  alrmdy  printed 
although  not  pabtlafaed. 

At  a  pnblic  aeiaion  in  the  afiemoon.  Frofeaior 
'f>ier  of  Cornell  prvteiiled  a  rather  commonplace  and 
eolu^tlic  pa|ier  upon  ilie  iiiOuence  of  Thonus  Pulue 
on  the  deciamtJon  of  Indopcndeorc;  and  ProfcBor 
AusLin  Scoit  —  formerly  aatodateii  villi  Qeot^ 
Bancroft — read  an  osaay  oo  Uie  oonnlitmioiiai  de- 
velopment ot  the  United  Stales,  The  iiileiise  heat 
interfered  wlih  the  author'a  delivery,  and  also  wiib 
Ills  taking  of  notes;  bin  II  may  tii?  uM  that  Ihe 
author  maintained  that  what  he  t»rni4Ml  the  federa- 
ilio  principle  was  the  key  lo  our  eonatltiiilonal  his- 
tory, and  he  traced  lis  action  wllh  great  care  and 
detail  through  the  succia^ive  periods  of  our  nalional 
growth.  It  is  lo  bo  lio|>cd  that  Mr.  Scott  will  still 
further  elaborate  aod  pnl>ll*b  his  paper,  whleh 
showed  coMidorable  ability  aud  thoncbt. 


yOTES  OX   THH   ELECTRICAL  COX- 
FERHyCB. 

TUK  Electrical  eonferenoe,  called  together  fay  the 
commission  appolnled  by  lite  president «(  llie  United 
Sutoa,  met  in  l'hitiuleii>bia  on  Monday,  Sept.  8,  and 
continued  lia  aeMloiis  throughout  [he  week.  The 
lirst  uieviiuga  were  held  In  the  leelure-liail  of  the 
ElvctrlcBl  vxblhlllon;  but  on  account  of  tlie  bad 
acouBlic  properties  of  Ibat  romn.  the  spmIodb  after 
Tuasday  toolc  place  in  the  hall  of  the  Frauklin  la- 
stltuf:. 

.Vbout  oiii;  hitndreil  nnd  «OTeiity-ftve  ilelegates  were 
Inillcd  by  this  coniniisiion  to  be  preteiit,  and  con- 
Blltule  Llie  eoiitervDcu,  Of  these  the  greater  number 
were  Amnrlcnn  invcitlgntota  and  eleetrielaae,  but 
n  niiinlier  of  foreign  confurroel  were  also  Incluiiod. 
Of  these  it  should  Iw  mentioned,  tliat  there  were 
prvient  Sir  William  Tbomsmi,  who  was  also  vlce- 
prvsidi-nl  ot  llm  confercriice ;  Ptnfeator  Piltgerald  of 
th<i  UnU^ri-Uy  ot  l>nblin;  Prof paaor  Oliver  I^odge  of 
LlverifWl;  Mr.  W.  H.  Pre^ce  of  Ihe  EnglUb  iKi»iai 
leieuraph;  Prutestor  Arthur  Schuster  of  U  an  Chester; 
and  Profrtsor  Sllvumia  P.  Thompson  of  ITnlverBily 
CO  I  lege,  itrislol. 

Tlie  ciinfirrt'iico  was  designed  to  be  repneentUlTtt 
of  ail  interested  in  ]>ragr*es  In  electrical  knowMge; 
and  so  not  only  were  those  jirweut  who  are  more 
concerned  wllh  the  purely  ibeorelitfal  igiieslions  in* 
i^ivi'd.  but  also  iliose  espnolally  occnpled  In  dcrolop- 
iiig  applicnti'iiis  ot  electricily. 

PimI.  SImmi  Xewconib,  on  behalf  of  Ihe  commis- 
sion, opencil  tlie  etmference  In  a  brief  address  »t  weU 
coine,  and  aisu  staled  the  objecte  for  whicli  ili*  con- 
ference had  been  ealleil.  lie  was  followed  by  the 
pti-sideiit  o(  the  conference,  Pr»f.  Henry  A.  liow- 
land,  who  delivor««l  a  carotnliy  propitred  aud  very 
iiilerostliit  addraas,  tn  which  were  dUeiiool.  among 
other  Ihlngs,  tlie  inu>rd*|>cndenc«  ot  appJird  and 
pure  teiciiGe,  aomo  of  llie  i|Ucstloni  aiiU  open  In 
oicctricel  science,  and  the  need  of  more  carefnl  train- 
ing In  the  iluvrg  of  electHcity  In  teebnlcril  fcliools. 
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tiir  William  Tlioiiuon  Uicn  made  «  aliort  ail<lreu, 
aft«r  which  ili«  ooofennM  adjourned  to  meet  mi 
Tu«>U<r,  whi'ti  the  rcinilM' dlicunlon*  n-ere  bugun. 

The  uliji-ct  of  IliK  r.ciiifprPiii'n  wu  to  lakr  nutliorlUl- 
tliv  aoUvii  rf«i>ix;liii)t  the  cleolrlriLl  tUiiilunl)  ri'ooin- 
mwidvil  by  thv  liitvraiktioiiitt  couTctitioii;  to  coiitidM 
the  uIv[tublUix  i>t  ((«(ininiciiding  tlir  «siiLblUhm<Mit 
by  tlifl  gavernracnt  of  a  bumiiof  phywlcaliliintlarda: 
to  cnn»iil«r  vliat  couid  ba  <loii€  by  tlic  U.  8.  alK'iai- 
Mrvke.  »li)i  Ui*co-«i>erattut)or  ihevsrioUM  lolvgrnjih 
and  tvlepbDiie  compuika,  towanli  lacwusing  our 
kiioirkdee  <if  aliDo*pbcrlc  electricity  mid  i^aiilicur- 
NDti;  and  to  dtiiriiM  (iibji:i'l«  in  wlilMt  Ihii  kimwlfdg* 
powcMwil  by  thuM  aci|tiniut('il  with  the  iliuory  o( 
el«clrii.'t(y  could  be  bruu|;bt  to  Ok  aid  of  thotc  «u- 
gaged  bi  t]i«  appllcalioD*  ol  tlic  tcknea.  Tba  Hntl< 
moiit  of  tbn  contnrenco  wax  In  favor  of  adopting  tli* 
eloclrlcAl  *iikiidutils  ri'ci>iiini(iii(loil  by  th«  hiivni*- 
tluiinl  cull  vent  ion  whicli  tn<;t  nt  Patis  1a«1  April ;  but, 
as  cuDiidernblc  dlDi-rencc  of  opinioD  cxlil*  *•  to  Ui# 
brst  (lattdard  of  light  to  b<i  adopted,  llic  whole  ilib- 
Jeei  o(  the  eloctrlral  utamlarda  w»»  refcrrfil  lo  a  fom- 
mltliM  wliidi  Ik  to  report  to  the  coiuiDi»riuu  within 
tbriH.'  luutilliN.  Ill  Ibc  difCDMioD  of  tlie  adoptian  ut 
tlie  legnl  •>!)■□,  as  dcBnod  by  the  Parli  eonvontlon  a* 
the  Toliianeu  of  a  Column  of  pun>  mprciiry  at  Mlro 
il(>)iir>M  coiitlKrild*,  of  oiir  *iiiuir«  uiilliiuutr«  crou- 
Bectlon  ami  one  hiiiiilreil  and  >Ix  ceiillnietrea  in 
i«iiglb,  it  vai  brou^bi  out  that  ttie  rciulta  oblaltied 
In  llie  expecimetitB  wbldi  have  been  carried  on  ilu- 
linn  the  put  yMr  iind^T  i'rufeMnr  RowUiiii'fl  direc- 
tion, eiti!  icry  neariy  l(>tl.2S  ci.'[itimelri.-ii  as  Ihc  length 
of  the  coluQiu  ot  mercury  which  repreicnla  the  true 
obm. 

The  fabjinct  of  tite  IwH  in«tliod*  of  txIctidEiiy  our 
knowMji*  of  atmiwpiierlc  uleulricily  and  carth-cur- 
renta,  atui  any  pottlhle  ivlntiun  ihiiinay  exlit  Ixitvcen 
tbem  and  Ui«  vcalher,  nni  Introduced  by  i'roteuor 
Abbe  of  ihi:  algnal-iorTler-.  Ifn  ropmunted  ilio  lin- 
poiTtanca  of  the  Nihjnel,  and  Uitl  by  ttiitii;  'iiltAble 
melbod*.  and  by  tiie  co-oiieratloii  of  the  tariuus  iei»- 
jibone  and  iel«gt«ph  companlea.  much  vahuble  in- 
formatlou  might  be  obtained,  and  without  Inlerferliijc 
wlih  lite  resnlar  woric  of  the  lin<n  employi>it.  Sir 
William  Thornton  cilk'it  aiti-utlon  to  ibu  fact,  that  in 
Ihi-  study  of  earth-current*  ibe  qiiautiiy  to  be  meu- 
ured  U  ilie  dtBerence  of  potential  bctu-ern  tlia  jiohitii 
ot  obicrvallon.  By  meh  iuea*ureniunti  the  dlilri- 
bdtloa  at  potential  at  ariy  ilnic  ovar  Uie  country  «i»in- 
Itwd  may  be  niAi>pi>(l  and  >iudk>>l. 

The  ipiMtion  o(  the  establish raunt  of  a  bureAU  of 
phyelcnl  »iatid*rda  wa*  iiitrodaceil  by  Profeuor  .Snyder, 
who  pointed  out  the  vlvantacoa  vlilch  would  retult 
from  liavtiui  ptiyaical  UMiiUnl*  pr«M-rv#d  and  veriBed 
wider  gutemmenl  nupenitiuii.  Work  uhlch  u  now 
being  done  by  diffcrunt  uhnerveri  alt  oier  th*  country, 
and  in  a  way  which  I*  ofieu  ii«MaMrlly  iucoinpletv 
(rum  IIm>  lutk  of  fund*,  could  lliiin  be  done  at  a 
central  labomiory.  moTeclieaply,eBe«41ir«ly,  anda««a- 
ratelyi  and  tbui  the  |ihy«lcitt«  now  engaged  In  Ibea* 
taboriou*  delcmiDalliMia  and  camparitonR  would  bo 
free  to  occupy  litonwIVM  wllii  iiiTMti|:atioD*  looking 
lo  Ifae  4|aWv«i7  of  new  truiiu     In  the  diKtuslou 


wlildi  fuUowod,  Prateuor  Itogor*  of  Caml>r{dge; 
Mast.,  tjrged  that  the  bureau  aliould  en^icn  In  nu«ll- 
iary  research,  and  ibowedliow  ihia  wm  it«c«turT  for 
the  accurate  eslablUhuienl  of  nnilA.  LieuL  Allen  o( 
tlio  oljindl-otTvicn  read  n  pupnr  giving  an  accoont  of  Ibe 
HueircH*  thnt  h-id  alti'tidml  Ih"  work  of  ihiit  depart- 
uiaiit  In  ubliklniiig  aiTUrste  atiindantit  for  ttmiDOioe- 
uy  and  baromotry.  Profeaior  Qllganl.  superlntcindeal 
ot  the  II.  S.  coiut-turvey,  wa*  not  In  farorof  iitch  a 
bureau,  on  the  Kronnd  thai  It  would  diMouraje  pri- 
vate reaoaroh.  and  ttint  tlic  preteni  bureau  of  welcbt4 
ami  mcanire*  mot  eierr  rei|uir(«iient.  ProfuMior 
Simon  Nowcomb  »pokn  In  fargr  of  Ibe  pmpoaed  bu- 
i«au;  and  Sir  William  Tboinsou  not  only  faiomt  the 
idea,  hut  thoueht  ttiat  Instrunieiit*  of  the  Kccunwy 
requlreil  by  iiich  a  bureau  tor  ii.i  work  voiild  soon 
be  doviii.-i]  and  coiiitninlcd.  and  the  tine  was  there- 
fore (Ip*  for  such  action  lo  bi'  laknn.  I'lnolty  11m 
conferencH  adopted  a  ivsululinn  to  Ihe  i^lTi^ct  ibal  It 
dnrmed  It  of  nAllonal  imporlniice  Ibnt  CunenMs  should 
Hk  ulandanlt  of  electrical  luciuum.  ami  eilabtiib  a 
bureau  I'hkrvnd  with  tbo  duty  of  cxamininR  and  verl- 
fyltig  inslniTneiil*  for  eU'Ctiical  and  othrr  ph>vlral 
mcaiiurenienU.  Tbe  coinmbaiou  wa*  luged  to  bring 
the  mallei'  before  congren;  and  It  waa  left  with  tbeiu 
to  ilcciil''  upon  the  mnnncr  of  the  carrylng-out  of  the 
idea,  wbifther  by  a  special  biirMti,  or  by  enlarclnc 
tbe  powers  and  dulic*  of  eilstlnt;  itepartni'iils. 

Among  tile  dlicxinloni  tliat  occupied  tbe  nitfntloii 
of  tlia  cJiufnrencr,  pcrhnpi  l)ie  niott  Int'Tfiting  one 
wua  that  opened  by  Prof.  Hi-nry  A.  Konl.iitd.  upon 
the  theory  of  llie  dyniuiio-eloclric  machine.  Profwsar 
|{/iwland  malDtnlnod.  tliat.  ncslecllng  Ibe  queetfua 
of  «lr«ii|ith  and  rliildlly  and  other  aueh  meclianlcoi 
reasons  a  siiij^le  nioiETiftlc  cireiiii  It  betliT  lliaa  • 
double  one:  nieanini;.  by  a  aingle  magnetic  circuit, 
such  a  one  ai  would  be  obtalncil  i^  placing  tiM 
araiature  l>otH'enn  tlia  polo  of  an  ordinary  )iom«. 
shoe  iiiajtuei;  and  hyadonblcnia|[nellccSrc4it,onDof 
the  form  obtained  by  puttinz  two  honMiKN  nia^ela 
end  to  end  irlth  their  similar  jiolet  toother,  and  pitU 
lliiK  the  armature  between  tbe  couipmind  north  and 
>i>uib  p»)e*  thut  formed.  In  the  *lngle  drctiit  Ilia 
iiue*  of  force,  attur  psMln;;  Ihroucfa  llie  arnaluiv,  ran 
only  return  In  one  way  Ihroush  Ibe  magnet;  In  lh« 
double  circuit,  however,  the  iinea  of  fotve  can  return 
by  pa**liii[  around  either  through  one  uiu;i>et  or  the 
other.  Prof^ator  Kunhind  Is  ol  tlio  opinion  tlist  ibero 
Is  far  more  leakage  of  tlie  lltm  of  force  In  the  cms 
of  the  doable  circuit  than  )□  the  case  of  tlie  iln^:' 
and  therefore,  oiher-  thing*  being  e>|iul.  lite  alnglft 
circuit  Is  Ibe  bettor  form.  This  Ik.  tiowever,  a  c|OeJ- 
llon  that  ahoiitd  be  lnvB*ti|piI«d  by  eiperlme-nl.  Itiilh 
form*  of  dynamo  aliouId  be  carefully  examined  to 
determine  the  auMont  of  leakage  at  every  polnL 
Such  an  Invettigatlon  would  be  nty  Important. 
f^fcMor  Rowland  also  advocated  the  neeof  mamieta 
of  cylindrical  M>ciion.  rather  than  flat  or  oval  magneia, 
on  the  ground  tlial  the  leatt  amount  of  wire  would 
lli«n  b«>  uted  toproducelherciulredmasnellutloaof 
a^ren  mass  of  Iran.  PtofeuorSlli-anusI*.  ThonMon 
dlHered  on  Ibii  point,  and  prrforrtKl  iroti  CM«*  ot 
oval  section;  gking  a*  hts  reasou.  thai  be  had  found 
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by  actual  triperiin^rit  thit  the  Mninl  part  of  aji  irou 
euro  wna  not  nearly  ■<>  iHiwrrfiilly  toognotUcd  u  Ibe 
oalrr  pari.  Prnfemni'  Xnn'lund  callcil  iittiiiitlon  to 
Iho  fuel  Ihat  Vr\ttr**or  TIioiiip4on'«  csp«rtmcni*  bail 
^fceen  inail<'nil)i  ahuii  Mrilclit  )ruD  iniij^iivlf,  wlioro 
tbe  reaiaUoce  at  the  air  to  tlif  magnallc  lltirs  of  (oroo 
cane  111  ai  llio  ino>(  Imporlmil  fncUu-,  niiil  lliRrefora 
bail  led  I'r»f«innr  TliEinip'Ciii  liilo  «rrar;  bul  that 
•Ini^'  ill  tli«  ilyniiiiio  Ctii?  only  alr-l|HKca  aiv  llio*« 
betwi.->>n  lh«  amialurc  luid  the  poto  piMM,  It  clutely 
r««inblci  n  ring  rangn^t,  wbero  tbe  magnelje  clroiilt 
1>  coiu[>lcioil  In  till)  Iron  Iturlf,  andibervrorir,  a«ln  t)i« 
p'rtnf  tnatiiot,  iho  in^ii  In  ili"  centre  of  ibo  wtn  of 
Ihn  majtiH-u  of  tli«  djmaiDi)  U  quite  m  important  a« 
thai  nil  ill*  oiiltldc. 

rn)lruor  Fltigcrald  of  Dublin  •bowed   tlial  the 
m»  iliw  lo  Mir-liKtuctlnii  In  ilie  annalur*  It  |>ropor- 
'•tional  to  Ibc  linear  i^loi'ity  and  l«rig;lb  of  Ibe  toll*. 

Profeator  Sllvnniu  1'.  Tliuinfwiii  of  Btiiinl  onlloi] 

,  alUintfon  totbe  (net,  that,  wlicncvcracoll  Uiborl-dr- 

[Cultml,  iLerr  Itnmi  lowof  energy  In  licat;  and  Ihcr*- 

Iton  it  I*  boll  Iti  101  iwo  briia)ie»,  one  a  lltUa  ataand 

|«t  the  otber.  to  reduce  spnrklu^,  for  iU)»  prvlunga 

Elbe  time  ilurlDg  wbleb  the  singlr  mlU  aru  iluirt'Cir- 

fcullrd.     ITc  nltonollcMt  Ibal  atnce  iclt-iuduellan  la 

I jDcn-AMtl  In  (iroportton  U>  Ibe  hiri'Mt«  In  ili<'  veloclly 

r  tli<i  armature,  or  to  the  Inervaio  in  thtr  iiiiinber  of 

Llumiof  vin-'wblob  it  contniiit.  higher electru-molive 

lfi>rce  1>  lo  be  boit  obtnlncil  by  Urcni;lheiiing  Ibe  inag- 

I  Belle  Hi'ld.     The  ipejiker  clitvii  refeneil  to  the  grpat 

Imtioriarice  of  usin^  tlie  bMi  »i>f I  irnri  In  ibe  fleld- 

ma^nets.  instead  cfcaat  iron;  aiatlncihatan  Kiiglisb 

maiivr  liiul  nearly  doubled  tho  capacity  of  it  mnchinu 

by  luliilltutlng  for  lia  old  caal-lron  inaKiicIa  and  pr^l^ 

^ecM  nav  onoi  made  uf  beti  forged  iron.    I'mfeator 

TboiBpaoa  eten  went  to  far  aa  to  say,  Ibat,  111  bb 

|Opinion,  it  ira*  imporunl  that  tbc  grnSn  nf  the  iron 

auld  run  in  Uic  ume  illreetlon  as  ibe  line*  of  mog- 

|patlc  loTCt^    Tbr  uppaker  alao  obJ«ct«d  to  tbo  use  of 

I  mnatea  nf  Iron  In  ih«  mapieia,  on  the  froutiil 

'ihat  the  treat  lime  re<|uinrJ  for  such  niaaaei  lo  como 

lo  tbelr  full  d<^(;rcc  of  tnik^ieUiallon  Interfered  with 

rtholr  novum  men  I.      rrof»»or   Klllm  Tlioitnton,   on 

Itbn  otli«r  band,  »laied  thu  wlien  ibe  in>ii  luasaei 

'  vere  umall,  Iba  extra  current  fruui  the  machine  had 

ao  bi(;Ii  an  electro- iiintiTe  force  as  to  nultc  trouble, 

and,  when  the  morliine  win  lined  for  arc-ligbla,  ovon 

CAiuod  a  norl  of  rltirjiiioii  in  iheir  ln[>>ti>lty. 

Prot.  P.  E.  Mplier  of  n'aihlnjrtou  Univcnily,  St. 
[fioota,  opened  the  diaoitniun  of  the  el<^trl(»l  tnuw 
ilaaion  of  energy  by  a  dli>cii»lon  of  Ibe  enae  of  tvo 
dynaniot,  one  being  nieil  it«  a  K^ncmior,  niid  one  ai 
.■motor.    He thow^it  ibat  ihe  iierfuniiniiouof  lucb  s 
ni  could  be  advanlajieuuiiy  atudied  by  a  serie* 
'  thr«e  turf  aces;  In  each  surface  two  of  the  variables 
being  Ibe  ipeedi  of  the  tiro  machjno*,  and  the  tliird 
^variable  iK-inK  In  ihii  ihrvn  alirfocs*  reapoctlTcly,  ib« 
work  Mp[ili«d  to  the  gcneralur,  the  wo«k  ilone  by 
'be  motor,  and  the  efficiency  of  the  sytletn  »>  Indi- 
cated hy  Ihe  ratio  of  these  two  quantltie*  nf  trork. 
Tbe  qiieilion  ot  RloraKC-bnllorlat  waa  dlicuiicd  at 
ciiislilerLible  Iciiglh.     Mr.  W.  11.  Prceet  ot  t<oi>don 
[ApeiMil  by  a  paper  upon  ibe  siibjetl,  giving  hia  npe- 


rlence  In  tbe  uae  of  celb  of  ibe  Plants  to«in.    Ha 
haa  tbCMCelis  in  hi*  bouse;  mJogelectriciiy  nut  only 
for  ll^Ulag,  but  In  miuiy  olber  ways.     Tbe  c«lls  ar« 
rbar)[td  for  two  boun  erory  day  by  a  dypane  m*- 
diEne;  bul  Ii«  iMipea,  wben  tli*  nila  tr«  la  a  littl«1 
belter  condition  iban  now,  to  have  lu  eharse  them 
only  eiMe  a  wivk.    Each  cell  ii  made  up  ot  twelT« 
•h«el»  of  lead  aboul  a  foot  aquare,  and  sepnraled  by 
ibln  >b«eia  of  bard  rubber  punched  full  of  holes; 
the  alternate  plM«*  are  Joined  totceilier,  iliua  (omilng 
two  aela  of  MX  plates  eaob.     FrofetBor  Deaar  o(  | 
Cambridge,  Eugtoud,  gar*  an  anoiint  of  tbe  cbemta- 
try  o(  llie  Ktoraxe-crll,  irlileli  wa*  of  rory  great  inter- 
eal.    Ttiere  was  conilderabJn  general  dlaciiaalon  npoa 
tbe  Biibject  of  tlie  •lorage-baiicn',  and  tbcre  MlB  i 
•eema  to  be  much  l»  be  cleared  up  In  regud  10  lis  ' 
BClloa.     The  chemical  actloM   are    by  no  means 
aim  pie. 

TIm  Mibjerl  of  liiiii;-dl»linee  leleplMny  and  tbo 
dlfGcultiei  Ifaat  atlL-nd  it  was  iulruduced  by  Ur.  T.  U. 
I.ockwood,  who  111  a  long  nnd  Intcreillng  jwper  gava  | 
tho  rtaitlla  oS  a  iprat  deal  ot  experience  wllb  \imgi 
telephone II nee.  Sonieititereallnf  ]ioiaiaw«r«bn>ugbC 
out.  Tbe  nolaei  on  tele])hon«-1lueH  arln  ant  only 
from  electn>iiatie  and  el eciru- dynamic  InductloQi 
bat  alto  from  oarlh-currcat*  nnd  almoiplierie  ele^ 
Irlfily,  Iniiierfccl  cniitacti,  and  leakage  from  other 
Una).  I.tiui!  line*  are,  ot  courM.  mom  subject  to 
those  IrDut'leti  Ibau  short  oiiei;  and  lines  riimiing 
iiortli  and  souib  are  more  subject  to  disturbance  tlian 
llioec  running  rait  anti  wot.  Sumctimca  one  end  of 
a  tine  will  he  noisy  and  the  other  quiet,  at  betweoa 
Chicago  and  Milwaukee,  where  Ihe  Chlcaj^  end  la 
vot7  quiet,  but  Ibe  Milwaukee  Irrmlnal  is  very  noisy. 
Line* suhjei't  to  pretty  iinifomi  leakage  are  Ira*  noisy 
Ihaa  wetl-iuMilnled  ones;  perhaps,  for  this  reaaon, 
lines  near  [lie  aoa  arc  quieter  than  those  Inland. 
Line*  on  high  or  mountainous  land  are  subject  to 
lioriuillc  slonn* ,  the  iiolsot  being  most  Inlrnse  at  e« 
lahi  houn  of  Ihe  day.  Lines  eonitlrut-ted  ot  wire  at  \ 
bigb  GoDducllTlly  are  less  noisy  Ihun  those  ot  greatae^ 
resbtajice.  Lines  of  small  wire,  thus  having  lei 
oUctro-autlc  capacity,  arc  Icm  noisy  tluui  line*  of ' 
\*.rga  wirv.  A  good  nietlioil  of  treating  a  noisy  Una 
is  to  pruvlde  s  ineiallie  n>tuni-<^rcult.  bung  parallel 
lo  tbe  Urst.  and  similarly  lo  lU  Unny  ot  Ibe  soun.-06 
ot  disturbance  n  ill  [bus  be  golleu  rid  ot.  tn  eve  uf 
a  long  alr-llne,  endlni;  In  a  abort  underground  coble, 
the  person  at  ibe  end  ot  tbe  i-Jible  ran  make  blmsdf 
beard  al  the  other  end  of  the  line,  hut  the  man  at , 
tlie  end  of  tbe  long  line  can  nol  make  himself  heard. 
For  sliort  lines,  lea*  ihan  two  miles  in  length,  cables 
of  lusnlaied  wire  cov<>red  wlih  ilnfull,  this  eororlng 
being  grounded,  are  iisefui.  aiHl  get  rid  of  some 
■uurce*  of  dislurbauce;  bni,  on  a«cauiii  ot  the  larite 
capacity  of  sncb  a  line,  the  retardallon  is  tery  great. 

PraffMor  Fll/jp-mld.  nho  wm  eipecllng  to  give  an 
abstivct  of  tlie  pn|vr  rvnil  by  Lord  Haylelgli  befora 
tbe  British  osfoclailon,  on  Ibe  snbjecl  of  long'dla- 
taiice  leiepbuoy,  bad  been  obllgeil  to  leave,  »u  no 
complete  prosenlallon  ot  LnnI  ](aylelgb*s  tvsulla 
could  be  obtained :  but  rtofra»or  ItowUnd  mndc  a 
brief  statement  ot  Die  nainre  of  the  iirobluiu,  that 
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Ui»  pwsi^  of  tli«  iTkTe-curt«iil  pn>pag«Line  tb«  («)»- 
plionie  Action  wm  exactly  olmilnr  to  tha  alnklns  of 
tlic  hitU-wnvM  Into  llio  ortli,  iivialril  by  fourlitr; 
UiJ  by  rcMnriltig  rivini  ttic  ij«tur«  of  llint  wiiv«  propa- 
gation i>e  coni'luiifil  tbnt  llie  nuuiiil  df  a  <le«p  baja 
roice  poulil  iw  Iiennl  (artlwr  Ihnii  thai  of  a  hlsh- 
pltchc<1  volci?.  .Mr.  Ij()t'kiTna<i  aald  th^t  exiierlpniw 
In  OCOui-cnbi*  IBlfgrapliy  eoiiUnniiil  liili.  Cmfanor 
Csriurt  tUiloil  Hint  Loni  lUyli-lt:!)  Ii*ii  ttoni  timllnr 
coii*iduratioit»  ailctilated  ib^  farthl■^l  dittaucv  ki 
wliicli  (ole|>honlc  communlcntlim  cmild  Iw  warn- 
Ulnrd  in  Hitch  a  cnUo  a*  Iho  Atiintii:  cable,  nml 
givta  tiic  i!ilT«me  limit  a»  tvt«aty  mile*.  Tiii*  1» 
rnily  conflmied  by  i^xiiurlviici-.  ikci.-i>nlltii;  Cu  the  teiU- 
tnony  of  M«Mri.  Preeco  and  Lockwood. 

CftpL  O.  R.  Miclnwlli,  of  ihn  Fninkford  arltcilnt, 
n*A  a  |iit|inf  ill  wlildi  be  recominemlod  lito  study  of 
the  'ainicUiral  niFlalXi*  Iron.  tLipper,  br.L-d,  vie,  by 
decirlcal  or  magnetic  nicLbodi.  wiih  a  rivtt  to  ucer- 
talning  irliclhtr  lomo  tiicb  mnihiHl*  cou!d  not  be  da- 
*l««(l  that  niiimld  (l«tect  iTfaknofitt^  tiol  nLh«rwl*o 
lo  be  itlKuvercil. 

A  abort  dliL-nulun  ih«u  took  pUccoi)  tha  meiuure- 
ment  of  liiri;a  cuirmu.  in  wbleh  thsro  wa«  nothing 
parliciilnry  Inicmtlns  bmiiKbt  out. 

ProfvSHor  Itowlftml  (1i«ti  took  up  the  sni>Ject  of 
ligbtnlni-  prnttcttoD,  and  |tiv«  a  abort  d«veU)piiicnl 
of  M>\WL>ll'i  •u^i'silon  ibnt  the  bouM  ibould  bn 
pincpd  In  a  motnlllc  t-ngc.  A  bouHi  In  a  conipialo 
aistnilli;  chkcouu  (indofliiB  ll  M'»e  m  well  lu  itbovo, 
would  lia  ci>mplM«'iy  (irotMteii  If  tli«  virc«  ■>f  Lbu 
emff!  wore  lufficlcnliy  good  conductors.  Tlii*  l>c-t 
iMdR  to  Ihq  following  ennitdnrallonii.  LIsbtninR- 
ml*  tlioiild  run  li'iwn  ihn  four  conier*  of  ibc  bounu 
and  Hfrois  tbe  nnglva  of  the  roof,  joining  nt  tb«  Top. 
thus  furtniiig  ibd  tki'kiua  i>f  a  citgu.  [f  rii<))  am 
aiwi  run  iIo*n  Ilic  nilddk-  of  tbc  ^^Idfi  of  tbr  liomt, 
or  If,  Iri  a  loan  bnlldlng.  two  or  llir^  Piii[ill>i«nt 
rod*  ar«  ran  down  tbo  side*  and  conn«claii  witb  Ibo 


rods  running  aerota  the  roof,  to  mncli  the  bMMr. 
TliMd  mdi  must  be  isftl  grounded,  otborwUa  tii«)r 
nT«  of  no  ate  ai  all,  and  tnay  be  wona  tinn  uaalaaa: 
for,  ■it|>po«e  tlie  rim-iiIik*  runnliis;  through  tbc  hooM 
bavo  j^od  earth  conit«cUon*.  tbo  llgbtnlng  will  be 
likely  to  leap  frcim  Ilii-  rnlt  to  tbe  (at-plpe*,  and  •» 
cauic  dcttructJoii.  Tba  tods  down  Ui«  aide*  aboaU 
Ih'Toloiv  bt>  coniifvled  by  ojdi  rnnniiig  acron  ander 
the  Ixiildini:.  a*  well  aa  by  tlioM  over  th«  roof;  ami 
the  tiLi  and  nalor  pipes,  na  well  aa  all  lanp<  nuuus  ot 
fneinl  In  the  biilldinij,  should  b«  connected  wiih  lli« 
rod*  Ijy  flood  coiidnciora.  It  la,  of  eourse.  nms-ary 
that  tiie  rod*  tlionld  be  of  goal  conducting  maliTiol, 
—  »oIid.  not  holluw.  A*  it  U  important  that  tiro  roda 
sbould  bnvu  a  large  cro.s.  Beet  ion.  tlie  twltieJ  fonna 
with  lariie  surface  anil  Tcrr  llttio  maw  of  mvlal  ar« 
nut  g40il,  aa  there  \»  no  u«o  In  tlia  tvlatlng.  and  Ui« 
matt  Important  Lhin);  U  ibat  tli«re  tliould  be  ploiity 
of  metal  to  conduct.  Tiiere  it  not  tbe  oligMnt 
necculiy  fnr  Ininlallng  n  lightning-rod:  ilie  «af«ly 
of  a  biilidliiK  dfppnil*  only  on  its  bvlim  eAilcr  for  the 
litlhtning  tu  go  arutiuil  it  than  to  go  tliniujtb  II.  Of 
coiirie,  from  the  cage  of  rodi  above  deacribe<1,  ■tiiall 
rod*  bearing  pnlnia  are  to  ri«u  at  dlBcrvnt  puinlH  on 
■he  roof.  How  hiflh  time  ihoillil  b*',  or  liow  cioaO 
togetlier,  is  not  very  well  detcnniticil.  It  ii  con- 
■idered  by  >ome.  Hint  a  rod  protecln  the  Bpxw  In- 
cliidoil  In  tlie  cone  nhoio  bclgbt  I*  tliol  of  (lie  md, 
and  tha  radlna  of  who*a  baaa  (*  alMi  njual  lo  tbe 
length  of  the  roil.  Othera  ibink  iliit  u  *i>ac«  Is 
protected  equal  to  tbe  cone  wboie  bright  ii  Ifaat 
of  Iba  rod,  and  wba*a  buo  hat  a  radius  of  tvioe  that 
oinouQt. 

The  time  for  adjoumnient  liaviag  come,  il>e  mm- 
frreni»  adjoiirnc^d,  subject  to  tii«  call  of  tlir  chalr- 
mnn,  I'rof^'uor  KowUnd,  nliii  Is  alto  praldcnt  of  the 
coin  mission. 

It  It  poHlble  tbal  tliere  may  be  anolber  *<«stati  In 
Philadelphia  about  the  dose  of  XowiBber. 
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FROCEEDiyaS  OF  TUE  SBCTIOS  OF 
ANTHROPOIOOY. 

TiiK  admirable  *iirvi.'y  iif  tbe  progreis  'it  antliru- 
pologieal  scienec,  enuipristtd  III  tlie  address  made  by 
Dr.  Tylor  a(  |iri»IdrMl  of  the  section,  was  liatcncil  to 
with  KTCiii  snliffarli'Hi  liy  iln^  nipnibiTn.  In  ibln  oa- 
aodaiiun.  m  In  Ibv  American,  niiihropoiogy  bos  been 
lalu  in  Hnding  tlie  reco;;nition  wbidi  lU  Importance 
as  a  scIcniNt  ilKscrvn*.  Ilanitiiforc  It  has  boon  treated 
a*  a  fteparlinent  nf  the  Uoloclcal  section.  A*  the 
commutiicaii'ini  have  cradiially  taken  a  widi-r  rKng«>, 
and  become  more  numerou*.  It  wai  found  Ilial  Ibt* 
aubordlnato  stitiia  nju  InconvenlcnL  At  tlie  prv*ont 
nieetiiiR,  antliropoli>|[y  tor  tlio  tint  tim*  takea  tha 
rank  o(  a  section,  and  wi>h  a  fnrinnnie  choi'.'r-  of 
ofBcen,  —  theTlcc-prviiilenIs  being  Priife-siirt  lloyd 
Dawklna  arid  Dr.  Daniel  WIl*i>n,  and  Iho  levretariea 


Meesra.  G.  W.  Dloxam  (recorder).  Rev.  i.  Campboil, 
Walter  Hurst,  and  J.  M.  P.  Lrinotn?. 

Among  Iht:  paper*  irlilch  attriK'ted  moat  altontioo 
may  be  ranked  thai  nt  Prufeuur  Boyd  l>aiTklns,  on 
tbe  range  of  the  Btkimo  in  spficc  ami  tlnHi.  In  UiU 
paper  Professor  tXawkins  a;a1n  nrguil  with  much  In- 
gnnnity  and  force  hi*  well-known  opinions  a*  to  tlw 
]ir<iliabliity  that  the  E>klnicis  ar«  the  aturJTOrs  ot  ibe 
preblitoric  race  known  In  Europe  aa  the  'eavs- 
dweileri.*  The  Eskimos  are  fonnd  along  tbo  Arclk 
Ocean,  from  I.nbnuliir  and  Greenland  (o  ilie  west 
const,  aoil  thmice  exIendliiK  Into  Asia.  £vi>ry»here 
they  appear  to  be  a  receding  race,  gr.idualiy  retrval* 
Ing  nortliward  aa  Ibey  arc  pm»od  by  strongar  and 
more  wartike  tribe*,  — in  Amorica  by  tlie  Indian*.  In 
Alia  liy  tbe  Stonsot*.  The  mearchcs  of  Mr.  Dall 
h.id  prijdnced  evidence  that  they  faimerly  dtridt  on 
tbe  WHSt  coast  ot  America,  (^r  suutii  of  their  present 
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llinK.  In  A«Ia  Mm*  llnpiUite  aTlikncn,  In  Prafcww 
DxrltlriR'n  Dplnlun,  abownl  an  Intvrconns  or  ln(«r- 
mtngttitg  beiwetrn  lliein  an'l  the  Hon^lt,  U,  point* 
tu  la  ibe  soiiili-w-ti  of  thi^ir  prewiii  »iiDil«.  lIi.'  tll<l 
nol  cniWiIrr  thNt  the  nimi  [act  tlinl  Ihrf  ipoke  ftn 
«gglulliiBllvn  1iuigiinK«  cottid  b«  tvcanlnl  M  S*t< 
<t«i>c«  ihut  ili*]r  were  nliln  fi  iha  Imliicif.  In  ilji- 
pMnni-e,  chamclcr,  nnd  rii^tmiit,  lti«y  irrrva  ilistilicl 
ntce:aii<l  tliereniu  •  strong  iTitipMLy  lirtirFcn  [Iimd 
nnd  the  Indlitiis,  ivsiiliing  In  (r(V|tiriii  tio*illillDi.  In 
fnct,  n  widr  linlc  of  d«liMAli1»  litiid  wit*  alwnj*  Ml 
bt\yitvn  (hi!  twii  ncM.  In  Atii  thvir  rvlatioiit  with 
tbeir  ionlli«rii  iiiriifililHjrE  nere  mora  juidlii?. 

In  d<Aliug  witti  tlii^  mngp  at  ilic  Eilclmos  In  time, 
1M  pUH  ffwn  tli«  hlDti^ric  gpoiind  IniH  tli«  doniAiii  of 
geotogy.  We  bav«  to  go  bkok  t»  ilie  'eave-meti,'  m 
thef  Are  itflvd,  whow  tnou  are  found  uot  oaljr  in 
o<r«s,  but  aloiis  lbs  cnurae  of  riven  knd  in  oilier 
loulliloi.  Thoy  dnuxnil  In  ikln«,  mid  wore  long 
ghiTM.  They  mro  skilled  in  Ili«  iiae  of  the  needle, 
whidi  WM  >n*de  of  bone.  They  wonj  neeklMes: 
lh*y  pnintrd  Ihi-ir  fuccii.  Tlicy  mnnuf.ictiirod  >l(in. 
•cniprrf,  hnipnniii,  lniici>-hciul<,  niid  iiihcr  Imple- 
mMila,  I'f  Mono  ■iid  tune.  Tlivy  were  luniiifvMly  ■ 
nee  nf  hiiiiten  ■nd  li3li»Tun--n,  of  a  r«thcr  iiiperior 
type.  Tliey  were  also  nrtbtii  of  no  innun  *klll,  a«  • 
■kelch  of  a  mlndew  and  tlic  outline'  of  Ibo  h'ait  of 
an  elrphant  (of  hiith  of  wbicli  coiiies  wure  exhibited) 
fully  leMifled.  Of  buinin  r«maina  belonging  to  tbi) 
noe,  there  ni  UDfotlitnatdy  an  almaii  entire  lurk. 
ProfiBUor  Ddwhtna  did  not  boiievi!  tlial  any  of  ibe 
•lielcloii*  or  vranin  ununlly  rtfteired  la  Ma  proplu 
mity  brIoHgcil  lo  ihcin.  Thi-ra  wa*  every  rwuon  to 
tbliilt  that  Ihrydld  not  Iiiiry  their  dead,  bat  ti-flthein 
lo  b*  defourwl  by  the  wild  tieivit*,  and  npeciiilly  the 
bjena*  whi«1i  then  abonndrr]  in  auullieni  Europe. 

Tiili  and  all  ihy  oilier  thnr«cleri»tic»  of  the  care- 
dvellcn  are  pmHicty  iboM  of  the  Bakimoa  of  (bo 
prcurcit  day.  They  are  buaMn  &nd  flihermen,  wear- 
ing «kln  dKstea  with  lung  glove*,  arv  bfghly  artittic 
in  Ihelr  lAUtt,  and  do  not  bury  ihoir  dead.  II  the 
quettion  U  asked,  how  ihcy  came  to  cmlsralo  to 
AiiMrlCA,  It  mutt  b«  iviDtmbervil  (hat  the  isDie  <]ues- 
(biD  applied  b)  the  mamiDoth  which  tbey  bunted. 
Itemnim  of  Ihia  nniinikl  nri.-  found  in  great  abnn- 
dancv  from  notem  Europe  urou  nurtlicrn  AaU,  and 
tbence  tlirotiglMiiit  North  Ainet4cn.  'I'liey  Uafl,  of 
eeut««,  paMnl  over  atatliDCwIiQii  the  two coutlnenii 
wore  niiiteil  at  wha(  ii  now  Bering  S(mit.  When 
the  mamnodi,  anil  (be  anlranl*  which  were  eorunni- 
porary  with  It,  misruled  In  Ibii  dlrectinn,  Ihe  cav^ 
inon  wbo  bunicil  tliem  wonlil  natnriillyKu  with  tlicui. 
fn  all  probafailUy  there  wba  a  period  whim  piM]ile  of 
tliU  race  were  KaiiereJ  oror  n  wide  mgton  of  (ha 
earth  (itendliig  from  wcttem  Kuropo  lo  northern 
America. 

In  the  dbcot'Uia  which  followed.  I'mf.  T.  Rupert 
Jo«M  exprcaieil  the  opinion  (hat  (he  sketciom  (otiiid 
in  the  caves  and  other  locnlitlei  where  (ho  inipleinenta 
of  the  envc-dvcltcre  iuve  b«4<ii  iliKOveml  belonged 
to  tkU  rare;  and  If  ao,  (hey  were  a  tali  people,  of 
B  bodily  »(niciure  very  didereiil  from  that  of  the 
Eakimo.    Dr.  Wllaon  rematked  (hat  ibn  Iio»tlllty  be- 


tween the  Enklmo*  and  (he  Indiana  adyilnlng  llifin 
1*  no  greatet  than  that  which  of(en  exisU  elwwher« 
between  (wo  tribea  of  Indian*;  u.  for  eiiunp4e,  be- 
tween the  Sioux  and  (lie  Ctil|>(M'wuji,  where  It  la 
always  found  neceaMuy  to  keep  a  wide  »|iaci'  of  uo- 
Inbabltol  land  bo(ween  tfaeai.  A*  to  (he  almilaifty 
of  linptemenU  and  uMgM,  tbat  1*  cooainon  be(wcea 
liarbaroni  raoMwhosecondltlonNndaiUToundlngiHra 
ainiliai'.  The  fac(  that  Ibe  Eakiuioi  do  nothory  their 
ileail  Is  readily  avconnlcd  for  by  Ihe  climale,  which 
wonld  u*ually  make  burial  lapoMlble.  Profewor 
Dawkina.  iu  reply,  insiatcd  tbat  Ih«re  was  no  evl- 
ilence  thai  (he  (keletons  mcutimied  by  rrofeMor 
Jonea  belonged  lo  tbo  cnTe-men.  He  believed  tliem 
lobe  inimi'lTe  hnriala.  A*  lo  the  ilmiiariiy  of  Itn- 
plein«D(*,  it  ina»(  be  retnenitren-d  that  In  the  prcaenl 
CMC  the  reKmUance  exlendnl  tar  heyoicl  a  few  mde 
alone  or  bone  toula  and  Kripon>,  and  Incliidnd  Ihe 
eUment  of  aitlitlc  faculty  and  iirodncta.  TIi«  reaull 
of  the  diBciu!iii>n  appeared  to  be.  thai  (hepnper,  whilo 
admitted  to  lie  hii;hly  vsliuHu  m  a  conirdiutlon  lo 
our  knowlcdjic  of  the  inbject.  left  the  opinion*  on 
(lie  dllTer«n(  aidca  at  widely  a|Mirt  aa  before. 

Mr,  F.  W,  Putnam  gave  a  inott  interv'dng  account 
of  hii  exsmlnallon  at  a  group  of  muutidiin  Ilnnilllon 
county,  O.,  made  on  liehalf  of  the  Pedbudy  niii*i'um 
at  Cambridge.  DiacuveHe*  wenj  made  wbif  h  seem  lo 
far  exceed  In  InUtvst  and  importance  any  thing  which 
has  before  been  leanied  ei^nccmlng  ihe  builder*  if 
theic  mounds.  A*  tlila  search  will  he  the  subject 
of  a  much  inur«  eUhonte  |Hi|>er,  which  will  be  read 
before  the  American  association,  a  aumtnarr  of  It 
would  be  out  of  plarn  here.  All  that  need  be  said  la 
llial  the  fiu,-t«  detnlleil  l>y  Hr.  I'utnam  aeeni  to  show 
a  niuore  coin|>lei  locial  life,  moroabnndani  and  varied 
arliaiic  products,  itnd  a  higher  ilatua altoKelber,  than 
cun  bi!  deemed  CO n»U( rill  wllb  (beilewiof  tliotewho 
liold  that  these  mound-bnlld«(a  worn  merely  the  an- 
eeators  of  our  prCMul  Indiana,  and  In  (he  somostnge 
of  culture. 

.Vn  lnipor[aii(  ^^irmmunlrsllon  by  Major  Towell.  mi 
tliv  i;laMilica[)i>ii  of  American  litnguages,  was  llltis- 
'Imtvdhy  an  elhnographie  ni  up.  comprising  Ibo  greater 
pan  of  Amoiloa  north  of  Mexico,  wi(b  some  vanndes 
wiieni  lb*  afllnlclof  of  the  tribes  are  eonsidervd  by 
hlin  to  be  not  fully  determined.  The  number  of  di». 
tiiicl  linguistli'  slocks  in  this  region  Sa  ^uUe  large; 
and  as  they  hare  been  gtndied  by  many  inveallgatora, 
•oma  contunlon  has  arisen  froin  the  variety  of  nsnm 
given  to  ibein.  Uajor  Powell  proiMMcil  lo  ailopt 
a  syntem  of  nomenclature  based  on  cerlaln  drllnite 
rnl«.  One  of  these  rolei  is  lo  adopt  Uie  name  glvan  to 
rjuli  stork  by  ibo  author  who  hod  finl  written  about 
It.  He  wimld  not.  bowiTvcr,  git  back  for  thU  pnipoae 
hcyonti  the  year  \»M,  the  •late  of  the  publication  of 
GalUlin's  'Syiiopaia  of  the  Indian  tribes."  which 
might  be  deemed  tlie  tint  scientific  work  on  Amerlcsa 
elhnoit^y.  Anotbrr  rule  would  bo  to  disr^nl  all 
double  nniiiea,  thiil  I*,  all  dcalgnallotia  fonntil  by  the 
union  of  two  tianicB,  such  a*  lluron-Iroiiniils,  or 
Algonkln.Lcnajie.  Finally,  lodlilinguish  thf  nsmo 
of  a  llngnii>(lc  i^tork  or  dkniily  from  thai  of  a  Uniiiisge 
or  dialect  included  iult,  th«form«ror*B(ock'd*«lsna- 
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tloD  aliould  alwk)^*  w.-niaitolii '  on.'  Ihtu  we  ihould 
tinVi-  E'kifnuAii.  Shuiboni-caii,  AlHonklaii.  [ro(|iiolui, 
PiiwiKvan.  anil  Ibe  llhr.  as  III*  iiniiM^  of  [Iiu  (Itffcnml 
•look*.  Up  ITU  dw;ldiMll7  of  ill*  oplakin  Ui«l  bo 
bkkI«  of  cIoBilfjJnK  Uie  liidUjt  uibet  otber  tbon  bj 
tlieir  lan^ua^M  WDitld  be  found  Mtittwlorr.  Tlie 
jih)*ic»l  diller«n«san-  c«rUliil]r  oMauBklcol.  The 
■rt>  an  no  <rtllFriuti,  m  tbcir  arc  ivadllj  ut'ipUvl  bf 
oiMi  tMCP  rn>in  aiiuttii>f.  Itittiiiiiioix  *ft  more  iwtms' 
Mill;  but  Mill  in  wtne  cue*  ili^jr  ore  >dupi«l.  and 
(bey  do  iiot  snSciaDtly  dUllnKuiali  Uic  itKc*.  Uylb- 
otogica  tiro  mare  dtalliiellTa;  knil,  IndMd.  It  Will  gtn- 
orally  bf  (mind  tbal  irlbta  ipmklnji  Imikimc«*  ot  OM 
*ioi'k  liiii«  •imilNr  ia;iliiit<i)[>i.'al  Iwllvfi).  Tli«iv  u* 
hi  Xortb  AmtrriFa  abiiul  *i);Iil>'  linj^iiialk  !iti>cict.  and 
lu  many  mylliulogivs.  Tbe  liivutlSAllon  and  cluaU 
flcaihin  of  llirw  aloclu  anil  of  iIk  I*iq[iiit2*«  liiclutl«<I 
In  tbam  tt  s»  Importani  pan  of  iLi'  w»rl(  wbich  i> 
now  enfEHgliig  Ibo  Allcnliuii  uf  Uih  U,  S.  I'lhnoIuKical 
bureau. 

1b  Ibc  ditcuulon  whkli  followoil  Major  Powdl't 
eoiiiRi  antral  Ion,  II  wm  tuxgMtMl  ihat  tli#  Mioblitli- 
iiMiil  o(  »  complete  elbnologicftl  nuinenclalure  was 
prvperljr  Uie  vork  of  an  InlentstJouiil  commlulou, 
•neb  na  Imd  liecii  found  iiccruary  In  goology  and  In 
«l<culcal  Rokiice.  ]i  uuiild  bu  a  very  aiiltatile  w«rk 
for  a  oMiitniitce  of  the  aDtbrtipoloKlual  aeciloQ  In  tbe 
International  aM<iuUlion  for  tbe  aJTaDcement  of 
irienro  shli^h  •««□■■  llknly  to  b«  formed.  PrvfcMor 
Mai  lliilirr.  It  wai  muntliiiiud.  bad  pn>poud  for  ttib- 
fnml1ie«  or  groupe  the  tenuinaliou  lu  le,  aa  ludlc, 
r<-rtic,  Tataric,  Ustlc  Tlirto  and  otlicr  vuggettJoiu 
«oatd  W  consldoivd  by  an  inteniallonal  eommlttett 
wliow  cnticluiliMis  would  pn>bably  bu  geiienlly  adopt- 
imI.  iiiid  lliiii  ibe  ouutmioii  and  uncertainly  of  namM 
wlikb  now  (^Aiiu  rauvh  (icrplexltj  wuiilil  tie  romovad. 
Till*  mijiipatlon  was  renrlved  tiy  tlia  eoclioii  witb  liidl- 
citli(>iis  iif  K<iii«ml  approval. 

Mr.  C.  A.  IliraclifeMurs  paper  on  anthropological 
diacuTcriea  In  t'Anailn  rrt^  mucli  very  Inli'rvailng  In- 
formation.  Ill*  lnTcallsailunabav«l>t«»qiii[«csiai|. 
•We,  Indiiilliiii  Ibo  opuiiinK  of  over  tlirw!  hundred 
ludiHii  i; raven  and  niounds.  'niulatgenuiulierof  lii* 
dinii  »an.'a  niid  rulic*  foiiiid  hi  ihcit  luicavatloni  now 
form  an  impurunt  pnri  ol  tliccullncllonaof  tlip  Cniin. 
dian  olbiiuliijilcal  iniuoum  at  Ullawa.  A  dMcrlplloii 
nf  tli«  T*U  llnrun  ouuarlua.  or  bone-plu,  wa>  KUen, 
III!  ty  corrabomting  the  aceouuta  ot  llie  Jesuit  niiasiou- 
ariea.  Tli«  earthwork*  of  Canada  arc  mucli  mor« 
BUmuroui  and  Important  lliaQhaaWnnncnprallyiup- 
pOMd.  Moit  of  Iheae  are  ei>iivldtin>d  by  Mr.  lllricli- 
hldor  to  be  ihe  work  ot  ihc  Iluroim  and  oiber  tribes 
hnowu  10  us;  but  one,  o(  evidently  very  acii-'ivrit  dale 
and  pcuullar  eharacler.  bo  la  lnullac<l  to  ascribe  to  the 
■nound' builders  of  tbo  Oblo  valley,  or  a  race  akin  t« 
them,  an  It  bears  a  tlr^^nj;  rtaeoiblauce  t«  the  worki 
«oiitlrtielod  by  that  people.  It  i*  tilualed  on  nii  ftle> 
vaied  ridg*  in  tlie  couiily  of  Elgin,  a  diort  duianoe 
north  of  Idke  Erie,  and  lias  niucli  Ibo  appcanuice  of 
having  been  a  tiroiiKlioli]  in  a  liutllle  uounlr?.  It 
coiDprJie*  alioitl  cicbt  ncre*.  (lie  dliaensioti*  b«iiig 
four  huudrvd  and  twenij-ei^bt  by  Ihrw  hundred  and 
twenty-flre  fecL     A  doiiblu  wail,  supanilcd  by  a  dlldi 


twenty  feel  wklc  and  fire  fivrt  d««p,  form*  tbe  il^- 
fonoa.  Tlie  outer  vail  U  thirty  feet  thick,  and  ba* 
on  tbe  ln>iide  a  Ied|K  where  a  row  ot  men  ci>uld  He  at 
full  length  mneualed  from  obtervailon.  Alt  the  af- 
niifiemcnl*  show  Ibst  the  fortrrM  wai  Inltnided  to 
bare  a  atrang  prrlson,  and  to  bo  prepared  to  meet  a 
lanie  a«»aJlinj[  fort*.  Tlie  numerout  bnrlala  and 
w««|>ou«[uibe  vieinitjfte«iiiciiil«iiMsof  aprvtracled 
warfare  carried  on  aruiind  it.  The  aniiquily  of  Ikis 
lingular  fort  1*  •horn  by  ibc  liie  ot  tbe  trees.  Tbe 
larse*t  oi  thcM  is  oror  eleven  fr«i  in  clmimforcncei 
and  muit  lui«  tK«ti  nearly  tour  bunilrvd  years  old. 
Varfoos  indications  seeiii  toahow  that  Uie  defenders 
Vfere  finally  eonquereJ  by  ovpfwhelming  numbets. 
A  natural  conjecture  would  Iw,  tbal  tlie  niound- 
bnlldan  bad  plauted  this  outlying  fuetrtM  la  a  coii- 
■tutred  territory  nortli  of  Lak«  Huron,  wlM>nc*  Ibcy 
were  Anally  expelled  by  the  ivalive  tribe*.  Mr. 
Illncbfrldcr'a  pipcT  contained  much  nther  Inform*- 
tlon  of  groat  intrrviL 

A  nry  Talunblr  paper  oa  the  IIuran.|(Oi|nol«  aa  a 
typical  t*M  vt  AiuerleaD  sbi>rl0Dei  wai  read  by  Dr. 
Daniel  Wilaon.  erlncinu  tbe  wtde  research  and  care- 
ful Induction  ehsraeterbtle  of  the  writer.  Tbe  niitn- 
ber  anil  cxleul  ot  the  Iluron.Ifoi)Uob  nations  vera 
deaeribed,  wlib  tli'  cbaractoristic*  which  ilialliiguifhcd 
them  from  other  Imlian  tribea.  Tbe  inxipl'  whom 
Ciutler  found  at  (juvbec  and  Uontreai  were  evidently 
ol  this  nieo,  and  tile  cvideaiee  tended  to  show  that 
tb«y  wera  of  the  Huron  diTlsioii  of  the  tac^.  Th« 
crania  ot  ilie  Iluron-lroquoi*  people,  like  ilioM  of  the 
northern  Indiana  genrrally.  were  long  and  well  de- 
veloped. The  con tiaai  between  their  *l:«lls  and  llie 
nearly  iiUibuUr  crania  of  the  Olilo  moand-buUdcrt 
wa>  itrikinji;.  The  latter  people  wens  erldenily  lerr 
iiumerous  and  well-or^nlied,  tliOUjh  tbey  iiad  not 
attained  an  ailvnnccd  degree  ot  <:lillliatii>u.  Atier 
ejtamlning  all  the  ovlJoncc  on  the  subject,  the  con- 
clusion to  nliirl)  ha  liad  ba«o  brought  was,  that  Ui4 
mound-build  era  wen  a  people  of  a  >iot  very  high 
typo,  who  were  under  the  control  of  ruler*  ot  auperior 
energy,  a  tort  ot  Htshmiulcal  clau,  by  whiiie  direc- 
tion ihnlr  r>-markabla  aoglnecriiig  works  were  ooa- 

atructed. 

In  a.  aubse[|iienl  paper  Dr.  Wilton  de»CTilietl  a  skull 
from  tlie  Iocs*  of  rodlisbs.  near  PrafEuc;  and  one 
found  In  alluvium  at  Kankakor.  III.,  altpiig  wtib  IhA 
lootli  of  a  mastodon.  He  coni|uml  the  f.xnier  willi 
tlie  faiivnis  Keamlenhftl  nkull,  tereied  pltbic>iid  by 
Huxley,  aiiil  showed  tbal  there  wai  In  cerlnin  points 
a  itrlkliig  rcecmblancc,  and  yot  Uiere  w^  no  erldanea 
In  tlH'  former  of  dendency  ot  brain,  and  ptobaUjj 
would  not  Im>  In  the  latter  If  we  bad  ilie  wliote  ot  (K 
Tbo  Kankalcee  skull,  iboiu;b  touuil  under  cirvunv ! 
stances  which  ■cemlo  ind[<!ate  for  it  aa  great  antlqullf 
ai  tbal  of  tlie  Keandcrllial  and  rodbabs  crania.  I*  a 
well-fonned  Indian  »kull  of  llie  muai  lypi.  Tberwb. 
however,  no  vk'Hr  cviilrnoc  that  lis  cautigHity  to  IIm 
mastodon'*  (uutb  wiu  not  the  result  nf  accident.  It 
can  only  he  said  thai  they  were  found  near  toother, 
and  that  the  diEColoralton  U  alioiit  the  sine  In  bnlh. 
I)r,  Wlbon  Is,  however,  Inclined  to  bollei«  that  tit* 
mastodou  exiated  10  a  Inter  time  on  this  Ikaft  on  tba  , 
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e»M4-m  coattncnt,  ami  not  jinprob«bly  idau  iril)  be 
found  (o  Im  cont>!ni|>Dniucoiii  wiib  It. 

llajiir  PowkII  gnvc  nii  nccoiiiil  of  tho  (lociillar  mar- 
rtnj(«  Ia««  i>f  Ilia  Ani«riciui  ftliorieiiiM,  (•rctncQil  by 
•oini.-  Ge'><!r*l  rouaiil^rattuD*  on  IhH  luutjvp*  wblcli 
bad  led  to  Ui«  esUbliihmuiit  ot  IboL'  Itiw*  Tbcw  lae 
traced  iiuiUil]r(»  tlie  <)«lrcnt  pivservlng  i««rR,  whicU 
wuanutliKl  cIura«'i<Ti>l[r  ot  Ibc  iloox-slk  Iniilo- 
llon  i>f  tlM*  Imlinni.  Tlil*  wm  illu<iniii.il  hi  Ui«ir 
burial  I'listomn,  in  itlsirioiiitg  of  the  ffTccU  of  lh« 
d^veaanl.  aixl  in  oilier  uuges.  A*  one  of  ibe  main 
eftU«Mi>f  dUputi!  anions  tiariMrnUR  tribn  U  for  Ibc 
pM*«*«loii  nf  woninn.  It  wiM  natiiml  tbnt  tlK-tr  lav* 
ahnulU  bo  «p«cUlly  «lrki  on  ililf  pi^iiit.  Tlie  inuincf 
111  whEcli  marriaeci  are  n^ftiilaicil  far  thU  objctrl,  aad 
especially  tbe  iuQiienvcuf  ibe  ctnii  tyitcm,  vere  clear- 
ly  pointed  out.  An  liio  paper  l>  iiiidontood  U  bo  a 
>amniary  of  tho  coiitvnta  nf  a  lurge  witrl:,  wbErh  will 
»lior(ly  l)«  publitbeil  In  full,  turiluT  il<-(nili  iie«il  not 
be  »'Iileil  bare.  Tll«  clear  anil  judif^lous  views  pro- 
pouiidvd  were  higbly  coiumciidpd  by  Dr.  Tylor. 

An  entnrtalnlns  paprj,  on  tlie  ciiaiom*  and  Ian- 
ga»sta  ot  Ibe  IruqiioU,  wt»  read  by  Mr*.  K.  A.  Sinltli. 
Til*  pACiiJUrly  dMcr1|it!ve  force  of  ilie  name*  Kiven 
by  tbe  Iroqiii^*  to  the  nnimal*  aiid  otber  couimuii  i>b- 
Jeeta  larrounding  them  wa*  nhawti  by  many  eiirloux 
cxntnpkK.  The  word  for  rattlunakir  niratin  'bo 
■quiniu:'  for  rabbit,  'two  llllle  etua  (opithvr;'  for 
gpott,  Mt  brenki  ite  voice.'  TeM*  4te  'ej*-juico;' 
Mi^r  It  *  tree-julpe.'  Tbii  is  a  inode  of  vord-fcimiK- 
tion  Foinmoii  iii  otiier  Indian  langaaRoi.  Mr>.  Smilb 
Mlllrnind  t)i4t  Itii.-  nuMiniiarie*  and  all  other  nutliorl- 
Um  wbfl  have  liereliift>iv  vtrliti^ii  on  the  lroc|ui>la 
IftDguogeB  ircrr  niliUkeo  la  their  view*  as  lo  the  Ban- 
den  and  pronounn  of  Clirso  lanjtiugea,  —  a  baxnnloui 
MMrtlon,  The  (Tiiirliutnn*  ot  ediieAied  fr^iicli  and 
Bntllfli  lalulonarte).  wli'>  barv  spent  uiany  yenr* 
amuiig  tlie  Indiana.  »ii<l  speak  ibcErUnguoge  lluently, 
Mn  be  pro|iCrly  con  trover  led  only  by  nni-  nbo  haa 
giTon  tiM  vnine  atnoiint  of  lime  and  allentloii  to  the 
study. 

An  elaborate  and  extreineljr  intereslJni;  paper  by 
Wr.  V.  II.  Ciisblng.  iiu  the  devdi>i>inent  at  indijslrlnl 
Mid  urnaiaontRl  art  among  ilic  /nflU  ot  Nuir  Moltco, 
llluitlraliil  by  miiny  jilelorlal  detliciu.  attracted  inut'li 
■ttentiiHi.  It  is  iiii|iouibl*  In  the  limited  t|Hice  al 
comniaiMl  to  gire  ei-en  a  atuuniao'  ot  tbe  contents  ot 
ibl*  valuable  communication.  An  outlinn  of  thn  reit- 
•onlnt  la  all  that  can  lin  uiteiiipte'l.  Mr.  t'li^bliiz 
(bids  reoeoii  to  bcliete  lltAt  the  i-lTlUiailon  ut  Ibe 
ZnBin  is  purely  lndif;uiioiis.  When  Ihry  iinientenil 
00  lliejr  existence  la  ilie  Utile  oaics  at  the  dm-TI 
whldi  they  made  their  lionie,  Ibcy  wnre  In  a  very  loir 
stafe  of  barliariim;  out  of  wbicb  tbey  (tradiully 
ralieil  tliMiitelves  by  a  sloir  bat  iteidy  course  of  self- 
derelopneoL  Thv  aii^et  of  ibis  prosroM  were  set 
forlli  ifitb  mticb  lugviiulty  and  cI^anieM.  Their  roo- 
M«ii<e*  n»o  sradiully,  from  ihii  bru»li-cut«rcd  wIk- 
vam  ti>lbe4mii1]bul]dlci)[uf  lara-Blone, either  isolaied 
iienr  a  spring;,  or  fuleitol  fur  iccurlty  to  tlie  .ibelf  of 
a  ellfl:  and  Ibencn  to  the  hngo.  maiiy-dorled  siotie 
b<irrA<'lt.  wbkh  Is  both  dill  and  direlllnti  In  onci.  In 
lika  manner  their  e-uliesi  resselt  of  goiinti,  when  in> 


ateil  In  iriekei^wMrk  for  the  ronventenM  ol  trau- 
pottattDci,  gaxe  tbv  lifsl  idea  of  a  basket  or  wlrkvr 
my.  The  bn-iket  wm  liunl  triih  clay  to  retain  Hm 
fowl  «1iicb  was  boiled  In  It;  and  train  Ihlsctiitnm. 
the  kiMirledge  of  |H>llery  look  lis  rbe.  Tbe  first 
i>mnni«iilaiion  of  Iheir  |H>llery  ua*  dvrUed  from  Ihe 
iinltallon  of  wtcki-r-isork.  Aflenratdi  olbcr  elo- 
mcni*  ot  a  pifl'iriiil  tiiilure  came  in.  Tlie  jiradiial 
progroH  of  time  Impri'vntnPiitJ  was  Iraced  by  Mr. 
Ciubiil^  with  a  care  and  mlnuinieM  which  leave  no 
doubt  o(  (he  correi.tiieas  of  bit  Ibeory.  \fe  tbua 
learn  tbe  Inieeosliiig  Irulh,  that  civillxalliMi  oiid  art, 
of  no  nwantnw.  may  spring  npamonj  a  rade  people, 
without  external  lni|iiil»«.  In  a  tew  ceiiiurtes  :  for 
ZiiDi  culturi!  and  arl  are  evtdenlly  not  manycenlu- 
rlc*  old.  The  notiooB  which  some  *nlhi\>|>o|ir|[Ut» 
have  rnlertalnnl,  that  many  IbouMnd)  of  year*  nr« 
needed  before  a  Mvaae  i>«o|>)i>  can  ctiiergr  inio  civili- 
jtation.  — which  the  ZuSii  are  Jiut  toncblug.  —  arc 
dispelled  by  Mr.  Cuihinji's  ditcoverlea.  In  tracing 
Iho  couric  ot  thia  progri-M.  piud  uie  is  made  ot  lln- 
Ituistics.  by  reaorllng  to  tlic  oelglnal  mconlDt;  of  the 
names  given  by  the  nailvea  to  IIm  various  objMis 
under  conuderallon.  Tbe  natne  of  th«  object  U 
touuil,  in  many  cases,  lo  gli«  the  clew  to  it*  origin. 

A  remarkable  paiier  on  Ilie  ncci  of  llie  Jews 
vraa  received  fnjin  iJr.  A.  NViibauer,  now  rva>dlnf;iQ 
England,  wha  was  detcriln-d  by  the  prvkldeni  aa  one 
ot  the  tnusi  dlstin^uiibed  ralibinleal  schiilitrs  of  Ku- 
ropo,  Ur.  N'oubnucr'a  M«»y  aimed  to  oonlroverl  th« 
common  idea  that  the  Jew*  differ  from  moit  olber 
nation*  or  races  in  the  special  chsraeterUtie  of  Uielr 
purlly  from  foreign  inlermlxiure.  So  far  in  lhi>i  from 
being  the  caw,  that,  iia  was  shown  bj  much  evt- 
dence  drawn  from  the  Sfrlpnires  and  other  biilor- 
leal  aourcea,  ihe  Jen*  have  ainayt  been  Inclined  lo 
foreJicii  riarrlnses.  Moreover.  Ibe  number  o(  pnii«- 
lyies  lo  JuilaUin  frooi  ib<-  aiirroundlng  raeci  baa  been 
very  gnral.  Few  race«,  in  fart,  have  uiMlc/B'»>e  more 
InCcrmUlure  with  olher  »toik».  Tbe  pb)slcal  and 
moral  dlRerencra  between  Ibe  c<immiuiit!.e4  of  Jens 
In  various  parls  ot  tbe  world  arc  very  grral  indeed; 
and  these  are  aceounted  for  partly  by  Ibi'ir  inter- 
marrlaige  with  other  racea.  Olid  poitly  by  ibe  liiiliience* 
of  tbclr  envininmeiii.  To  cmie  tu  a  ihoroiisbly  acl- 
ontlAc  concluiion  aa  lo  tlic  Jcwiab  pbiKiiue.  about 
wliieli  many  erroiMous  Idoaa  are  vuterlalned,  careful 
ndmeuuremenla  are  nnceaaary.  Hr.  Neub«u«r  aiig- 
gesled  Ibal  when  iiicli  ailuienanri'mrnu  are  mode, 
Ihe  right  point  lo  be^n  ai  nonld  be  Jerii*Mlom.  Tho 
paper  made  a  alrons  imprcaiioti.  aud  the  president* 
oxpmaed  hi*  full  concurrence  in  Dr.  Neubauer'a 
ylewi. 

An  account  of  tiie  habits  and  customs  of  ibe  Iniiu- 
lla  or  Baklmoi  of  tlis  wesleni  slioreof  Nortli  America 
and  of  I'olni  Battow,  the  extreme  Dorlh-iteBt  pofihNi 
at  tlie  ciitiilnetil,  wnt  mad  by  LteuL  P.  D.  Ray.  and 
containeil  many  fact*  ami  conclusion*  nf  much  inler- 
esk  He  gave  his  reaiunt  for  believing  thai  tlie  E»- 
klmoa  had  ooetipled  the  far  north  of  America  from 
a  rcmoio  period.  Among  other  fact*,  he  meniiotied 
■  hat  tnow-gogglea,  such  aa  are  uanj  al  present,  had 
been  dug  ui>  twenly-elKlii  feci  below  the  surface  of 
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ll]« gromiil.  The  Eiklmoiar«<,  In hla opinion. n  [>«opIa 
of  llitf  ki',  nnJ  friini  Uiii#  imtni-iDOiUI  Iih<I  tlvvil  tlons 
Ibo  Icc-tinnkr,  ibliraiiciii):  and  nilrealln::  villi  it,  tint 
n««r  nwiiliiiK  far  from  il.  All  (bi-ir  iinl»r»  i>(  life 
wen>  tiirmeil  front  till*  cniitlsully.  Ho  oonalilcrod 
lli»iu  to  be  a  racQ  iliRtEiict  from  tlio  (niliau*,  not 
iiien-ly  In  lanKancu,  but  lUso  in  phplcnl  tnkil*  tiiil  In 
cbnracicr.  They  bod  brown  hair  and  eyu:  •  klftck- 
eje'\  K4hlmonihBr(ltyct«r«oon.  TlieIr complexion 
wM  a  flww  bromi,  Ihroiigli  wlikli  lliu  I'Iaj-  of  color 
Cisiim  be  plainly  obMirved.  They  wero  naturally  a 
iwnceful  poople.  and  he  hml  ncrer  known  n  •)iiarrol 
amonic  Iltwn.  Though  very  •upnmlltloiii.  ihey  could 
not  b*  properly  said  tn  hikro  any  rvUslon.  I'liey  bad 
no  eoau«pUoii  nf  it  rmure  ciitiunce.  They  >lld  not 
bury  lholrd«iKl.  b«miuic[hpel[inKtenuul«  tbiHiiKiiAlly 
luipoulblo.  They  merely  ci.nveyod  llie  corpse  l<>  a 
dlitanco  from  the  TlJlajfc,  and  left  It  to  lie  dctaumd 
by  the  dog*.  That,  ilii-y  sntJ.  vra*  the  end  of  the 
man.  Still  tbey  hiul  icleu  uboul  a  augierior  Mag 
who  hnd  rreairal  man  nutl  other  aiilTnul*:  mid  they 
alio  bfllipved  Ell  an  eril  «plrli,  who  vaa  to  Lo  propl- 
tUleil,  or  rather  mciiiuipd.  Inlu  coinpllanca  with  their 
detliu*. 

A  paper  on  the  nature  ami  orlglii  of  wamimin,  by 
Mr.  U.  Hale,  dcierlliod  tlii*  artlcl*  a*  nhcll-moTiey. 
dlffaring  from  lh«  Ecwt  ItiUlMi  cowt^o*  a*  ciilned 
money  iHttert  from  ballimi.  It  convliii  ot  cireiilar 
itiaki  or  cyliiiden,  mode  from  rarlou*  kindi  of  tea- 
ahell*.  pullibed  lo  »moothncR*,  and  Rlrnng  upon 
•ITliift*.  Thoic  «i>r»«il  a«  oirreiicy  among  lb*  Stirili. 
American  IndUni,  and  (or  a  llino  among  the  eolo* 
nlaia,  Slrln)^  and  belli  <if  wampum  w«m  alio  much 
vinployeil  in  the  cnririuuiilal  ii^kum  of  llie  Inillam, 
and  a*  ronrm»nic  rwords.  The  use  of  lUI*  money 
wu  traced  acrutt  the  c»nilnoiit  in  Calltomln;  thence 
lo  Ihu  Micruneilan  group*  in  the  Korih  [*a<-ific, 
wlwre  il  U  unlrerval;  nnd  thence  to  China,  whora 
in  early  limes,  acconllug  lo  the  nuire  suiborlile*. 
Itie  iiMtiey  wu  mode  of  ioriola»4beU  disks  or  slip* 


siriing  on  ttrlnif*.  Tbo  mmhttti  Chinese  cofiper 
iDuney,  known  to  Eiirop«aas  a*  *«ub,'  it  maile  In 
Imitation  of  Ibis  tortolse^hell  curmicy,  and  I*  ■tntiig 
In  like  manner.  It  la  alio  much  uaed  In  ceremonial 
obierrancci,  llko  the  .\merlcan  wnnipuni.  The  mode 
In  which  tha  nso  o(  tlilx  form  ot  ii>on«y  may  liav* 
»pr*ft<I  from  Eiutcm  Asia  to  America  i*  ahotni  by  tiw 
fact  thai  sereral  Japanese  jiiak*  have  been  meokad 
on  tlie  not  cniut  of  111  is  contliienl  during  tbe  prewnt 
century,  and  iheir  crewa  liav:  boon  reMiued  by  lh« 
In<llaiiR.  The  JJlcruni?*iati«  IiaTc  also  Itttf  sajllng- 
veuels,  in  which  th>^y  tceiiuenity  make  lone  voyiVMi, 
nnd  are  often  driven  by  iioriiia  lo  great  dlstanceinat 
ot  llielr  courie.  From  nne  or  oilier  of  Iheae  s>>ure«« 
the  Callfumlnn  Indian*  nijiy  liare  caally  learned  inch 
a  »1mple  art  n»  Ibat  ot  nukinj  and  u^lng  ahcll  beard* 
tor  money ;  and  tliia  art  was  one  likely  to  *[ir«*d  lo 
the  other  tribe*  among  whom  U  wai  fu«ind. 

In  the  Inng  and  ltit«re*tlng  ill»ciiulon  wbich  en- 
sued, the  views  jiropoioil  In  the  paper  wara  goDcralljr 
apjiroted.  Profeitor  Boyd  Dawklns  suggasiad  for 
cooalilemtion  the  ijuesliou  whether  all  Blimey  mtuht 
not  hare  origliialed  In  the  exchange  of  omnmeiil. 
A  doubt  huviiiK  been  cxpieMod,  whrtlier  the  sboll> 
money  was  among  the  Indians  a  rani  curreocy,  IhM 
Is.  *  a  ineaiure  of  value.'  several  facts  anil  aulhorlUes 
were  elicil  on  that  point.  .Mr.  Curbing  Slated  that 
Il  waa  II  currviicy  anions  the  Ziinla,  and  bad  a  dnAitlM 
value.  Dr.  Tylor  menlloneil  the  •Icclttve  fiici,  tlial 
among  Ihe  Jleliineiian*.  who  nearly  adjoin  Ibe  people 
at  Mlcroiicjla,  the  ahell-moiiry  i*  In  use.  and  is  em- 
ployed ill  true  banker  fiishiiin.  A  nallve  who  lends 
nine  sirlngt  of  ibi>  money  eK|iects  to  receive  back 
irn  slrliiK*  from  tiiti  borrower  al  tlie  end  of  a  moiilh. 
To  gain  this  inleie>'.  It  mnat  bn  iiieil  In  eominon  as 
a  medium  of  exclinnge,  which  It  coald  not  be  If  It 
werfl  not  a  meaiure  o(  value. 

Some  oih^r  valuable  papen  were  read;  and  tills. 
Ihe  lirsl  *ewion  ot  section  II.  mail  be  d««ni«d  lo 
have  been  a  particularly  talMactory  ODe. 
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PROCEEDINGS  OF  THE  SBCriOX  OF 
CIIEMISTUY. 
Diu  SrnixnKli  of  Cincinnati  eibibilol  and  de- 
■crlbsd  some  improvementi  In  tonlon  »eal»*  and  IkiI- 
anc«<.  Tlioe  inalrunienls  arv  conilnicicd  with  ileel 
baud!  or  wim,  upon  Ihe  twislinc  or  torsK-n  of  which 
they  depend  for  Iheir  acllou.  ProteMor  Caldwell  In- 
qutrtd  whether  halancei  furchemisti  were  made  upon 
this  principle,  nnd  llirfr  coat  cnrapanil  with  ordinary 
knlfe-edije  balances.  I>r.  Kprliijier  said  dial  the  very 
fiml  oni-  made  wa»  selit  X/i  Prof.  V.  W.  Clarke  at 
CInclnnsil,  nnd  iise>l  by  liliii  for  chmiicnl  aualysit. 
Profeasor  Clarke  %\1<X  Ihnl  ita  luc  by  bim  wa»  very 
sftllifaclary.  The  adjualnii-ni*  were  not  easily  dis- 
turbed, which  was  a  T^y  im|ii>nant  niaKcr;  and  It 
was  as  Miisitive  a*  a  guoti  kniffr-vilge  balance. 


A  paper  on  the  chemistry  ot  fdler.mlllliig  was 
reail  by  Mr.  Cildonl  Richardson.  'Hie  author  stated 
that  with  ordlnsiy  milling  the  nonh-weeieru  barti 
winter  wheat  gave  a  dark-coloml  flour.  Thti  diltt. 
cully  11  entlivly  urerconie  by  utlng  *l<>el  or  porcelain 
roll*  run  at  dlderent  npeedi.  Th«  residU  ot  a  targe 
niimbtrot  analytei  ot  the  pnhtucli  of  mllv-milllng 
were  presented  in  a  iierlea  ot  Isblea.  llie  atb.  ujl, 
fibre,  and  albuminoid*  Incrraio  tonard*  the  outside 
of  tbe  grain.  In  true  Ijran  there  l«  no  ghilen,  the 
Klulrn  cclli  being  scattered  Ihrouuh  Ihe  Interior  nt 
the  grain.  All  the  eipcrimciils  were  matte  mi  luinl 
Uinncaotn  spring  whcaL  Eastern  wbMI  docs  not 
work  well  with  roller-milling,  the  Aonr  being  dark- 
colored. 

Dr.  A.  A.  Jullen  read  Ibe  report  of  progrvM  by  tbe 
committee  on  Iiidexe*  of  die  lltmtiir*  ot  chemtea) 
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«1«cn««l*,  >{ipolni«4  In  16>*3.  Tboralur*  bntn  com- 
plotMl  ii|>  l«  Iho  pT(<*«nl  ilni«,  Oionr,  iij  Prufi-Mor 
Le«(b:  reroKicle  of  bjdroB^n.  tiy  tbe  *mii«  aiiihor; 
^16  ipBr4  of  eht'inical  notion,  by  VroletiOT  W»nler; 
UlntOM,  bj  Dr.  E.  J.  n«tl«ck:  The  MCtlon  of  hMl  on 
n«l*lllc  mIu.  tijr  ProfMHor  rnwcolt:  hikI  abnut  *U 
oUMri  at«  ill  proigKM,  The  co-operation  o(  ifae 
Smiiliwnlan  iiisiilutioii  h>4  be«n  •ollciWil  by  tlie 
OommltiM*,  fn  onlcr  to  rencli  foralsn  cheint«u.  The 
•OCtlcli  nnanlmoiuly  Indortcd  tlie  netlon  of  Ihc  com- 
mllteo  In  tbaaiap*  alivuly  inkon. 

Prof.  C,  B.  Uunroe  i«>d  a  paper  on  ciHniliiAtlon 
ol  Ibe  melhoda  propoMd  for  rendering;  ibc  liglitur 
pelroleum  olli  inoxploitve.  The  ntilbor  iihimI  alum 
and  amlDMilc  chloride,  kiuI  fnunil  itioy  wrf  bolli 
itiioliible  in  the  oil,  bii<I  inartlv*.  Catiiplior  alw  wm 
UB«d;  and  Ihii  Tediiwd  tbv  flNih-l«st,  bul  uiwtc  m 
moiv  exploMT«!  mixture  wUb  air  Iban  th«  vapor  of 
Iba  original  oil. 

Prdrator  Atwator  ronil  a  pn|>«r  on  (lin  chcinialry 
ot  flail.  Floiihiler  it  tli«  Iciiat  iiutrltii-v  of  Itshp*; 
vllUfl  tbs  nltuoii.  u'liui!  fnt,  in  llic  iiioit  nuLiiilvc. 
OjMtn  hare  U-ul  tiuTitlTc  mailer  ninong  Ihe  iTivrr- 
tcbnUM;  and    northrm   o>itnni    are    atatp  niilrltlvo 

than  ilioM  frtiiii  ili*  nuuili.  Thi-  fli«ti  o(  fish  coii- 
Uia*  I«M  fnt  aiid  niuru  nMtt  llinii  lliiil  of  vvrt^bi-nto*. 
Dlg<*UT«  fermcut*  act  upon  tlie  IIfsIi  of  Ithb  in  tlie 
Mm*  way  oa  upon  that  of  Iho  TcrtebmtM,  about 
nlTiety-*lght  per  cont  of  Iho  albuminoids  lioing 
digeatad  in  Iwtb  caaia.  A*  ordinarily  found,  fi«h 
gtvu  from  B*e  to  twenty  per  ce&t  of  edible  muter. 
A  n»-mber  of  the  llritlih  auoclatloii  aiked  if  tba 
intcifiinivtit  of  tti*  tlMiva  hnd  bivn  I'XAminrd.  Pro- 
frieur  Atwnicr  r*p1I«d  ibaihe  bad  conliiicil  hia  altcn- 
lion  to  ilie  muB^iilar  tiMues. 

I'Tof.  K.  P.  DdiiiilDpoti  exhibited  and  deccribed 
a  new  (om  o(  gai  regulator,  depending  upon  the 
eitpaii>iliin  and  c>>iiirftClion  of  a  conllncd  portloti  of 
air  aciiii;  uppii  »  column  of  mercnry. 

Pn>te«*ur  Stewart  rnade  aome  remarki  upon  a  new 
p«ticoM  of  man u fact urlng  lentlier,  by  wlUcb  Ilie  de- 
pilitaled  bldva  uc  irvnlcd  wlih  i>iit|>iiiit»iiva4'lit  gnu 
In  ctoied  veiaela.  Ibp  proceu  b<.<(iiif  voiiiiileii'd  hi 
rdiont  twelTe  hotif*.  prodiicliig  a  t'jtt  pliilile  Icalliur. 

A  ilUcu»»ion  on  vulenve  viua  opened  by  I'rof.  V. 
W.  Clarke.  II<-  temoiked  Ihnt  il  vas  etpivinlly  uic- 
ftil  in  organic  chfmUtry  In  eiplnining  Immiriiini  and 
In  >]rnlhe»l«.  Il  wa« also nsefnl  In  mineralogy;  and 
be  meiiiEi'ned  as  eiampiea  of  Iromerisiu  the  ilirec 
■nliiRrali  kyanlle,  nndslualle,  and  Obrulite,  giving  a 
structural  tofmnia  for  eacli.  Hi-  Ihpn  took  uji  tbo 
qUHUii'iiit  o(TBriiiJ>lera1enec,  invariable  valence,  and 
■naximuin  valence,  an  |miIiiU  Ihat  mlfilil  be  disi'iisaed. 
De  mikarkeil,  fnnher,  Uinl  valence  nas  an  ailenipt 
to  cxjilain  Ibe  arrangemenl  of  Ifae  alouui  in  a  niolc- 
cnle:  and  tpoke  of  the  drawback  of  bi'ing  oblliicil  lo 
re|>r«^etit  ihnm  on  a  plana  ■urfnra,  rpace  ut  ikrvc 
dlmi-Diiioiu  being  much  nearer  the  true  state  of 
affalri.  Prof,  B.  Silliiuou  remarked  ibal  Uie  lost 
■IMtoient  of  Profeasor  Clarke  wiu  the  key  to  tbo 
wboto  difficulty  about  vnIciicc  A  piano  Hirface  in 
inauKclent  lo  explain  tbi>  facta,  tie  li^icilted  lo  tbe 
great  utltiiy  of  vnlvnce,  and  spoke  of  the  chaotic  cou- 


dliloB  of  organic  cbemliiry  before  this  qneallon  iit 
vsl«n<w  waa  appreelaieH.  It  waa  a  working  by|Miifao> 
»H,  a*caiIold  aboul  a  building,  bill  not  Ilie  boliding, 
llypotbeal*  !■  ni>i  alvray*  ibu  iralh.  Prof.  W.  Ram- 
vj,  of  the  Itrlltth  MitoclnUon,  *a)d  Ibal  the  dli5crub 
lies  about  valence  could  be  traced  to  I.aToiaier,  wlio 
worked  upon  alaUo  cumpoundi  aa  oxides  ami  clilo- 
ridee.  lie  alto  thought  tbai  a  atndyof  tlie  beat  of 
fomMtlon  of  many  compound*  would  be  a  key  to  ibe 
Taleovnof  Iboelenienu;  iind  lald  thai  ibe  dllHrnllle* 
of  coneielvthg  of  liie  motions  of  the  atoms  nem  well 
illustrated  In  Sir  WiliinniTbomwn'a  effort  t'l  explain 
iliern  in  complicated  vortex  erolnlions.  ilr.  A.  n. 
Allnn,  ol  the  Brliifh  aHOclation,  railed  attention  to 
the  falliiiw  of  dienilst*  to  reeognlxe  Iho  Tnliie  of  ilie 
work  of  John  N'ewlauds,  In  the  periodic  rlnMiOcDlloii 
of  Ibe  rlenient*  uaiially  ucrlbed  to  Mendeljeff.  Pro- 
feuor  Orveric  remarkci)  that  It  was  beat  loconijiler  lite 
cniitw  of  valnire.  I'rofiunor  Ira  ItrrnKcn  leiilfl'd  to 
the  nllKty  of  ralence.  lie  remarkeil  that  there  were 
two  waya  of  teacblnf^:  one  l>;  g;irinj;  all  the  principal 
tlicorlcs  Sttt,  anii  ibe  other  giving  tbo  facts  and  then 
the  theoric»,~- which  lulter  he  cooMddred  the  best 
melbod.  He  l>ad  come  to  the  eoneloidon  ibal  valence 
sboiild  never  itv  ineniiotied  until  all  the  Important 
propertle*  of  a  coni]>ound  are  known.  In  regard  to 
Its  ralue  to  yonng  students,  he  tliougbt  its  use  waa 
dangerous  tintll  Ibey  fnlly  undernlood  It*  muuilng. 
He  Iwlleved  thai  ibe  v.kltie  uf  valence  bad  been  mag- 
nifled,  and  Ibal  it  waa  better  to  aludy  tlie  re^rtlMis  of 
compounds,  and  Ilie  method*  for  tbelr  ayiitlMais,  and 
Ibe  iMnner  of  breaking  np.  Mr.  A.  H.  Allen,  of  the 
UrltUh  aHociatloD,  uld  tliat  many  funnulac  tliat 
abowed  Ibc  structure  uf  compounds  according  lo  Ibe 
valence  of  the  elemeiiTs  ilu  not  gi<e  any  idea  of  ibe 
true  constllulloB  of  tiiesc  componnds  a*  ascerlnlncd 
fr«ni  B  knowliTtiKo  of  Iheir  properties.  He  gave,  as 
eianiples  of  his  meaning,  t<o1aMlc  dichroinnte  and 
fuming  sulphuric  acid.  Profeasor  Dewar,  of  ilie 
.  Itoyal  inslllullon,  London,  maintained  that  Ibe 
graphical  method  and  •Imctiiral  formulae  witc  most 
u»etu1,  but  they  ate  often  piesented  In  a  way  ibat 
dhows  nn  iniiunplete  knowledge  of  Uie  ldea«  of  liie 
person  who  deviied  Ihe  fomiuia.  He  remarked  tlinl 
the  tcxt<booka  contained  loo  many  pSctures  of  graph- 
leal  formulae,  anil  lltat  be  contnlerrd  It  belter  to 
fiiitow  llie  liidorlcal  melliotl  for  dereloplnf  Ihoory, 
ProfeMor  Alwnter  ilinugbt  thai  some  idea  of  vatenc« 
should  be  given  at  the  K-^tnriiui-.  as  it  aatiiled  llie 
Aludriit'*  memory.  Pmf.  W.  Itnuiscy.  ot  the  British 
a»>nclallon,  Nild  that  he  was  ullnlicd  uf  the  ullhty  of 
making  the  student  perform  eipi'timrnlf  Ibal  bruuglit 
oui  facts  to  iiluiiraiv  the  theory  »f  valence,  and  iliua 
nndentiuid  lis  uieanlrig  from  bin  own  work.  Pro- 
(euor  Caldwell  said  tbal  be  could  not  get  along  with 
students  tn  chi'mlral  analysis  sho  had  nnt  obtained 
some  Idea  of  the  theory  of  valence.  I'rof«*tor  Kem- 
•eri  tliougbt  that  the  llieory  ot  valence  might  do  some 
good  OS  an  awIstMioe  to  tlie  memory-,  but  such  ae- 
liitance  was  of  doubtful  value,  and  too  emplricnl. 
I'rof.  J.  W.  Lniigley,  vlec-preeldcnt,  uld  tlial  i  alence, 
orcbenittm,  may  bea  tnree  emanailiig  from  ihcaiora, 
or  it  may  be  a  force  outside  the  atom ;  11  U  aiallc,  or 
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ilyuMitlc,  nni]  a  kiiowleilse  ot  li  w«a  more  a  phjilol 
than  a  rhuitiicHl  iirobli-Ui.  Fmiii  tlie  rdncaiJniial 
vl«w  br  tbotiglil  it  licdcr  In  me  ihe  Ihcnry  i>(  thIdiim 
la  connreilon  with  itic  tibioiT  uf  Iha  ilitorica  con- 
ctrniiig  afMiM  aail  ino1«'Ciil««.  At  o  farlb«r  M«-ii  iba 
lanjEiuee  in4  Sgurea  of  lua^^fiism  migbl  be  lunl. 

Tb«  paper  on  tlie  optical  iii«ib<Ml>  of  otiiiitalln); 
RUgw  In  milk,  by  Dr.  II.  W.  Wiley,  ibuwd  tbe  snnt 
IniiHirtADCi!  wbkb  tiiiuc  lie  ntlacbntl  ta  the  (nfluanco 
or  albtinieii  (>ii  the  t'lX'HIIc  roiary  povror  ot  iiiilk- 
eiif^r.  Tbe  BUihor  |>ivr<-n  lo  uw  an  add  soliuluii  i>f 
mcrcutic  nitrate  in  prrcipitnting  albuioeii,  for  an  ex- 
cau  (ntli  to  dlijolve  tlia  precipitate.  Prof caior  Jen- 
kins Hud',  thai  oTi  iu1<tlTig  xilplinlo  iif-copper  and  llie 
piiiaMlc  bt'trato  \hv  (ippitmUaii  ot  nlliuuieit  Is  tw? 
coinpli^iv. 

A  illiKiiitlonoii  the  nlumllonal  metboila  In  Ubora> 
lory  prnriici'  anil  In  Hie  liluslmtinn  ot  rhoinltrnl  Ice- 
tun*  wa»  npKnml  lij  I'rotojsor  Ki-insi-n,  w1i<>  ri;niiirk»'il 
that  In  (i^nn-'Lny  tbi*  muilcni  lUxi*  not  go  Ini'i  th« 
luliiiRiliini  iinlll  be  iimlerAtandi  r»-aut1uiiit.  while  in 
Englnnil  &nd  Ihu  UnitcJ  lilatirs  be  I*  plHced  tliera  at 
tbv  bnginning  of  Ibo  course.  frofcsMr  Itoni*cn 
follow*  ail  oTtift  i>t  InMnirllf'ii  In  which  Iho  itudouc 
ftrftil>«<.'<>inrtikC'|iialTit«>J  with  appiiratim  unil  m«ilio<l* 
4if  mauipnUllon.  liu  n#xt  MiHkrs  ^ui.-*.  autl  reiwaU 
kctnre  txpprliuenl*.  lU-  Ihoti  enpt-rimeiiia  on  oxldn- 
tlon  and  irducllon.  Xcit  follow*  Hie  c|unntllaIlvR 
analyils  of  nlr.  Tlien  emu-  alkllimeirj'  nnd  acldlm- 
etry.  with  sncrtus.  Tlii*  practical  work  and  thv 
lecture*  oocut  simultanuuuBly,  and  by  the  lime  Ihe 
lectufor  hns  rcoclicil  Iho  rovtolllc  plcnivnt*  the  kIu- 
denla  an  ready  to  ukn  up  i«si-iiil>s  ro-acilona  uiiU 
proflt.  DnrlTiE  Ihi-  Drtt  yvar  \\ir  atudenl  ahnitld  only 
yiil  bej,"ln  iinalysls,  After  Ibu  );<-Di'ral  propertia  of 
tlu!  moinl*  are  known,  lr[  the  gludrnt  durlM  mothodi 
ot  sopamilon.  Th«  cnuroe  ot  Insirncllon  In  our 
iM>l]i>ii^*.  I'mtMior  Kcinineti  rr)[iinli  lut  loo  abort,  and 
aupi>rli<:l»l.  Lei'tiire-^xiHrHtni-iifs  alumld  ni-T«r  hu 
made  tcjr>liow.  A<»lheik!ian<l,chrmintry  are  entire- 
ly dldlncL  Profeiior  Alwaltfr  said  tbni  cbemlilry  la 
Inuitht  now,  a*  a  ruin,  aft^j'  Ibu  iindonl  biu  ac^uinxl 
ibeineihi>d»<>f  llifclastloiand  has  ni-ver  been  radjtht 
Ut  ol>*<n«  facta.  (.'Iienlsis  must  Bbu>r  that  tlieir 
(Cicnce  will  give  what  Ucalle<l  'liberal  culture,'  or  It 
will  not  llud  a  place  In  onr  educulioniil  liialitnllnni, 
FtMi'ai  nirthod*  ore  lun  doiun  ibU,  a*  tlivy  fall  to 
nuk«  the  undent  tbink  for  hlintoll. 

Prut.  W.  0.  Alwater  r^^»ll  a  paper  00  the  aaiiulla- 
tlon  ot  aliuospheric  oiiro^en  by  plunta.  Expt^rltncrll1 
weiv  mnilo  on  jtcaae  gmwn  In  vaihed  sra-«and,  sup- 
pliod  wtlh  proper  nutrlilTi*  toliitixn*.  Tli«  iiqilhv 
>vi|nlrtd  from  Ihlny-elsbt  to  llfiy  jier  c«nt  mora 
nllrofiun  Uian  Ibey  cnntaineil  originally,  and  ibna 
bad  been  anpplicil  as  nuuliD«nt.  The  above  rcinlt, 
Profmor  I,a>igluy  ri^niniknt,  l>  important,  aa  il  U 
CMilrary  to  Beiieralty  rwoelnd  Ideaa, 

Dr.  Sprlnsnr  iieit  read  a  pap«r  xu  feruieniatlon 
wllboni  comMned  nilnigi-n.  In  whkh  he  ihoweil  thai 
Itie  ferment  fonnd  un  ihe  stenii  uf  Itdiarco-plAnU, 
Mid  whlcli  deootnpovra  nltraUf,  on  btlikE  nppllisl  to 
MArch  Mid  Kiftr  itlvM  rfM  lo  butyric  acid,  anil  a|>- 
p«ars  to  iwoT«  that  we  can  biTe  life  wilhout  proto* 


pluKii.  After  a  dliouMion  upon  fmnMlallon,  a 
molton  wa*  carried  (bat  a  comiiiitlee  of  llw  *i-ctioa 
fbonid  petition  Congren  to  aHord  facllltiet  for  tbe 
study  of  fermrntatlon.  Dr.  Springer,  Pr^tuor 
Vr'il<>y,  ilr.  CIlRord  Kicbardson,  Profesior  Rcnucn. 
and  Prof eator  Clarke  ounslltnl«  tlilscotnniliioe. 

Profeaaor  Dcurar  of  the  Royal  initituiion  r«ail  a 
pnprr  on  the  density  of  aolld  caibonk  acid.  Tbe 
solid  acid  was  ohtaliitd  by  comprawlng  cafbonl«  add 
■now  by  a  hyitranllc  pr«M-  The  specific  Rravliy  waa 
found  to  bv  frotn  IM  to  1.00  of  Ihe  «olid  acid.  SonM 
little  disou».ilon  reiulleil,  bj  which  il  wa.t  brought  on  I 
Ibai  the  curve*  oblaini'd  tioni  a  study  of  ihe  ciirical 
points  of  gases  niay  osjilaln  soma  facta  In  regard  lo 
diMociatlon,  aa  ther«  ant  many  caaca  where  the  theorr 
of  disaocUtion  and  ex|>erinieul  do  not  a^nv,  Tbe 
pressure  nccesury  to  proiluce  the  solid  carbonic  add 
Is  about  one  ami  a  hull  tuns. 

I'rot«Mi>r  Munrix;  Uvscrib^  soma  azpcrioMiitt 
wbii!h  tended  toward  the  cBlabllahiMg  »f  a  law  ot 
deliquescence.  The  lemperatura  and  *hai<«  ot  lbs 
vemcl  were  not  laken  Into  account. 

Tbs  coiniHiMilon  of  humiiii  milk,  by  Prof.  A.  R. 
Leeds,  was  found,  on  u«ing  every  pivcaution,  lo  be: 
albuminoids  varying  from  .i  to  4.2-'f  per  cent,  lactose 
from  4.1  to  7.li  per  cent,  and  ihe  tat  from  I.T  lo  7.<V 
(ter  ■:nnl.  Tbn  apprairancc  and  specific  gravity  at  Ihe 
milk  nt'vcriiidlcaied  lis  com  position.  lni|>nir«it)pnta 
in  apparatiLB  for  rapid  gas  analysis  by  Ur.  Arthur  II. 
Elliott  consialeil  in  mluclng  the  length  of  the  tube* 
by  nn1ar]iln;;  the  upper  portion  of  [brm  Into  bulbs, 
and  in  aubslilullng  a  solullon  of  bniinlne  In  jiotSkMle 
bromide  for  the  liquid  element  lo  absorb  IllniDlnauts. 
Mr.  A.  tl.  Allen,  In  his  commnnlcallon  on  olU,saU 
thai  sliark  and  Dsh  nils  are  often  unsaponillaUc.  and 
beneu  arv  not  fatly  eihcrs.  lie  believut  iheai  tucon- 
tatu  cholestcrine  ,llkc  coiUliver  oil.  The  Hied  oils  can 
bo  sopacsLed  liito  gninja,  bnt  we  know  nn  i>rocesa 
farseparaiinganilaturoot  latil  and  cnUonseed  oil. 

These  coiuinnnicatians  closed  Ihe  scaiioniof  by  far 
tbe  most  succeatful  raceiing  of  sociion  O  tor  many 
years. 

psocEKDiyas  of  the  section  of 

MECHANICAL  SCIENCE. 
OWINO  10  pn'viiius  nntavorable  condilion*,  Ihla  waa 
pmcljculty  the  Hrat  meeting  of  tJ)e  new  aecti'in  |D)  ot 
mechanical  science.  Nolwilhslandlng  the  groal  heal, 
Iho  ■  mall  and  lin'onvrnlrnt  audltoriuD),  and  th«facl 
llial  Ihe  electriciil  eihibllion  deprived  Ihe  section  of 
much  local  siippcirt,  ihe  meeting  was  a  greater  suc- 
cess than  had  been  eipecied.  and  warraais  lh«  anlM- 
patlon  thai  ibis  will  *hoftly  become  one  ot  tbe  I«a>liiig 
seellona  of  the  associalion  as  11  la  In  the  BrlUah 
asaocialion.  The  nllendancc  was  Urge,  and  inclad- 
od  many  prominent  Kngllsli  visitors,  wlio  tunilsbed 
papoi«,  and  took  pnrl  in  ilio  discutsloits.  In  order  to 
indicate. mor«  itelintlely  tht  scop^  ■>f  the  section,  II 
luss been  proposed  lo  extend  iin  iltle  to  'mechanical 
science  and  engineering;'  and  It  Is  hoped  Ibut  our 
leading  en||lneerB  and  archlteris  allt  give  It  tbelr 
active  anptiorl  by  preaenling  beton  it  papers  embody- 
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lug  lb«  pwifTM  of  \\\*\r  work  fmni  Rclnntinc  *t«iid- 
polnU.  BtotdeanppoiiitiTi^ncuiiitnittM  of  inrfluion 
to  locrMM  lli«  liitPml  ftiKl  altviiilaiicc  tor  tlie  ii«st 
mtviiii):.  f»o  ipodol  ci>ninilticci  wori-  B)i{iuiiilo(l  ti> 
work  iii<  Ihr  mihji'cli.  'Tho  lM>iit  mMlioit  of  Irachlng 
mr>i-liaiilcal  «iii:Iii«<t1ii1!.'  nml  'The  ii»e  and  vi]ii«  of 
lucura'e  ilnnilarilii.  iicrvuts.  surf  licn.  gnug«4.  pCl*.  ,  an<l 
oftplvautle drawing*,  in  tlipmnilvm  tnnfhhic-iliop.' 

Oil  Prlijay,  lAr.  .\.  C  ManiWoy  nt>tt  I17  rDiiiicic  liU 
excellent  Tf»umt  ul  iii'Mtii-v-nsine  practice  In  llio 
Unlled  Suie<i:  rvvleiriri):  Lliv  ilillcrtiil  cliiaiM  of  ep- 
t;ln«,  and  glriiig  OgiirF*  to  uliow  Ibeir  cc[ir>oiny,  wilh 
Other  Inip-irtitiit  fsul*.  Mr.  tloiult«7cli>^illr*  cii([liirai 
aa  follow!! :  l»ree  oniimTitiiJ  engine*  for  pumpinK- 
etc..  nilHnjj-iuill  I'li^ini's,  (tii<r-iTi!ll  «iigiiiw,  niarine 
englnM.  loconioihi-s,  Iioisting-eiigiDC*.  stcun-cninoi, 
*Uani-puii>iiii.  portAlilc  onglDcs,  etc.,  KitA  pnglnoi  (or 
eiet'lric  Dttlicing.  Thr»  utmld  wem  lo  hi-  ftii  enii- 
roentliiii.  nitlier  (liaii  n  clnMiliontloii.  of  Jilli.^n'nt 
t]rpet  of  fogiric*.  The  paper  cuiilnin*.  iii  compact 
(drRi,  tiifamiatloii  m  to  kll  tlie  praroiiient  eitginc). 
aiiJ  rnniit  n  valimMi'  nililiilon  to  ilcam-i'Tigliio  IKfra- 
lure.    It  will  be  printed  In  full  in  ilie  Trsuuciionii. 

Ttae  tulijecl  for  llic  ilay  wa>  tlieii  Ititruiluceil  by  a 
paper  on  tlie  training  fur  mprlmnical  cnginc^crs.  by 
Prof.  O.  1.  Alil'it  of  Wotvtuirr,  Mua..  hi  nhlch  one 
pbue  of  ttie  tiili]i'i'i  w«i  prow'iited.  t'r»feMor  Alikii 
urgpil  liir  impuriaiici!  of  prucilval  as  well  »»  »cientinf 
illaliimrnt*,  ttDil  clalmcil  tliAt  the  aliop  (or  inailiial 
1t>Mtm'linn>hoi]til  nolbniiiclian  Inst  1 1 11  lion  u  would 
Iw  ikvelopeil  by  or  out  of  llii!  nclioul.  but  tlioulil  bring 
wllb  it  not  only  the  inelhuili  but  Ihc  IninirieM  of  an 
acliinl  prodiiciWr  iiiacblni>->tiop.  ihc  work  bL>iiig  d<>n« 
farltiemxrhct.  It  i*iolM'  rcuri'ilcd  tliitl  olbor  pranil- 
ncnt  KOiillenieii  expei'ted  to  fiiriilfli  paper*  wen-  prc- 
Tcntcil  frutn  alb-niliiig. 

Tbn  dUciiWlon  commenMd  wtlh  (o  niiich  Intercal, 
that  an  pxin  ofu'toiii  wax  itcrolml  to  It.  wbfn  Ibo 
rarlotu  phuv*  of  Ibe  quealion  were  lirnujibt.  imi.  A 
■tartliig-polot  wa*  tUtu  formed  which  sIkiuIiI  enable 
l)i«  ci>ininltl(«  to  urcurv  a  more  coinplc^tr.  itnpurlunt, 
and  deciiiii«  di*ciiMlon  nnxt  year.  Mcihi.  Rlggi 
Kent,  etc.,  anil  Profed-iirs  WiioiJnftnl,  Koliin*oii, 
Woiul,  Tliotn|>*on.  IlisgiiiB,  Carr.  etc.,  and  Webb, 
Joln<-<)  In  Ihn  dlxciiulon:  nnd  tliu  tatter  calK-il  al- 
tenlinn  to  the  nnciutlly  of  illnlhigulahlng  bolwcca 
■nachln«'»liup  pmcllcf  and  expt^rlnii-nt*  In  tbn  inc- 
cbahivitl  laboratory,  and  pninleil  out  three  ex!»l!tiK 
Mill  naloral  kindi  o(  si^houls:  1°.  manual  trainini- 
tcltooln.  wbcr«  tliA  innniinl  oxerrlse*  arv  for  dlicip- 
line  only:  3°.  *clinot*  tor  ina<lcr-niRchlnl>l>,  auprriii* 
leailenl>,  etc.,  ns  ai  Cbilvm-rnr-Mnin^.  wlirn?  iIiP 
CMiM  U  KTcD  liuiiri  -laily,  for  Iliree  year*,  in  Ibe 
•hop,  wllb  *uch  1  til  I  ruction  In  niul  hematics,  draughl- 
Ing.  etc.,  a*  can  be  aildcil  ttirrcio;  8°.  aclioolf  (or 
iii*«tianlcnl  eiiicitiTer«  (im  ihc  ^cole  oenlntlel,  whi>r« 
theoretical  irAiiiing  predoiuinalef,  and  where  th^re  is 
ellbi'r  ii'i  ftbop-iiracllcc,  or  only  inch  ivi  1>  B|)cclil!xvd 
and  iinUinUed  *a  a*  U>  K'^e,  In  Ihr  llmjicil  tlmr  htaH- 
alilc,  the  mMlmiiin  InlellKttial  nn<!  inaniial  grwp  nf 
unclilDt^shop  inelh'-'l% 

On  Uat)(l«y  frof.  W.  A.  Ito^r*  rem)  a  ]wper  Oti  A 
new  ntMhoil  of  producing  acrcwa  of  ttkiidard  Icnglli 


aiid  iinlfonn  plldi;  ai»l  llr.  J.  A.  Unubear,  h  paper 
mi  lli«  pfoduclloi)  of  optical  ftirfuci's:  tlie  subject 
for  the  day  beins  the  laliie  of  aocunur  nmw,  aur- 
fnci-i,  etc..  In  the  inachlne-riiOpL  ProfoM<r  Itogcra 
has  ilcTclo|ioil  >  mctliud  by  which  practically  prrfcct 
icrewn  <^aii  bo  cbfAply  nado,  and  Ur.  llrwticNr  Ita* 
Micceedetl  in  iiiAkinc  perfectly  lint  aiiif.wn  of  Urcer 
alic  than  uttial.  ProfeMi<r  Kn^rt'*  mellioil  <rf  mak- 
ing a  icrfw  prciupposrt  a  corrvclly  grailiulcd  scute 
over  which  a  inlcmRcupnattwIicd  to  the  lalhe-ciurjacc 
niove*.  Tho  error  In  tha  inotvnient  of  the  curtate 
b  thiu  made  Tiaible,  and  can  be  neutfallicd  by  m«aD> 
of  a  (tout  ralcromctrr  tctvw,  which  varlm  ilighlly  Iba 
lKi*lllon  of  the  cnliins-lnol  on  Ihe  carriiMt'-  Hy  thin 
mean*  tlietcrewis  cut  %n  ni-arlT  irue  that  the  remain- 
ing ine<|ualiliea  arv  c^LiDy  gruunit  oiil  hy  meaiiB  of  a 
long  nut  cut  Into  (our  picccn,  which  can  be  pitt  to 
SOtbor  In  dliTen-Tit  way*  to  aa  to  inakv  Ibo  error*  tn 
the  niil  op)iiAe  iliiifie  of  Iho  kivw.  ProfcMor  Hoger* 
pointed  (lul  liie  ir«y  for  further  linpruircmenta,  and 
Itopt-d  thai  suiiia  way  nuuld  be  found  for  rho  d«t«e- 
llon  of  errois  e](lrn<llng  oTrr  lonfi  dlnlancot,  by  means 
of  itrailniis  rn1<Fil  hy  ibe  screw.  The  «iibjeci  of  the 
prD|ier  ll^e  and  pr«Mrvatlon  of  such  jwrfci^  icri^ws  Ja 
the  machine -shop  wai  alao  touched  upon  by  Mr. 
Pickering,  who  bn*  foninl  mean*  In  hi*  own  praclico 
of  dhtribuiliig  (he  work  a*  equally  a*  pnulble  over 
the  whole  leadinjf  terwt  of  a  Inthe  in  onter  to  keep  it 
froni  wearing  micjiially.  Tliii  whole  nubjEct  will 
come  up  next  y»ar  (or  iliicuuian,  nnd  the  paper  was 
deemeil  of  niicli  Importance  m  Io  warrant  lt«  publica- 
tion lu  fnll  In  the  Tmnsaction*.  Mr.  Bnuhcar^i  paper 
Es  alto  to  appear  In  full.  The  dlicuulnn  of  these 
p!tper«,  engaged  In  by  many  prominent  pliy>lri*u  and 
enginonra,  was  hlicbly  Inlemtini;.  I1  oiieued  by  n 
criticism  rroin  one  of  our  EngllBli  frlc^iids,  wlin  ex- 
pected Io  And  every  thing  in  tlie  irul(c<l  Stairs  done 
by  machinery,  nnd  wai  dlsappoinlil  to  And  that  iboi« 
flat  KUrfacca  (or  tli|(h(ly  curved,  when  needed  so  (or 
leii*es,  etc.)  were  produced  by  polithlng.  cnurh  in  Ibe 
old  manner:  and  It  wns  claitncd  Ihit  the  corm't  form 
ahimid  flrst  be  prodaced  l>y[naclilncry,  and  lb'  polish 
put  on  snhtcqiiriitly.  'Hic  teleico|ie  of  Mr.  Beuciner 
was  allndifd  Io  at  an  IniilaDi.'e  wlierv  such  work  would 
Ik  done  hy  macblncr}-.  Several  gentlemen  followed, 
aiid  spoke  uf  the  dllfcmice  betwrrti  onlliiary  work 
which  might  thus  bri  pniitiici'il.  and  the  exir<-mely  a^ 
curat*  forma  rvi]ii1red  (ur  nstronninical  porptises  pvo- 
diici'dby  Sir,  Uessenier.  rrofcMorllntkneiadescrilii^d 
bis  niessiirements  of  tlie  'tranilc  of  Veiius'  plane 
mirror*  down  to  hiindr«id-lliousnndlh«of  an  inch,  nnd 
showed  tliAt  work  was  done  in  the  L'uiled  Slates  Io  a 
degri-eof  nc^iiracynol  perhaps  appreciated  luKaropc. 
Mr.  Itrashcar  cl»«od  the  di>cusslon  by  n  ro<n|di>lo  d*- 
fence  of  bis  tnetbod*.  He  claimed  thai  the  degree  of 
nccurvy  of  hi*  wurk  wa*  such.  Ilint,  after  a  surface 
wsd  polt'lied,  he  coiild.  by  a  few  suitably  lengthened 
strokes  of  the  pollsber,  make  U  parsholic,  elll|itlc, 
or  any  thing  he  wlnlinl,  nnd  that  hla  prlnclpn)  dlfll- 
cully  was  that  Ibo  ltne*t  pnjlgblnjt  powder*  cut  too 
fast,  so  ihst  10  »hn)>e  Itr^l  and  polish  aflerward  waa 
mean itig less:  llitn.  growing  rioqucol.  he  ventuml, 
(or  nasons  which  he  eiploltiDd,  to  predict  iliat  Mr. 
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B<«vitii«r'a  (eloMope  never  would  be  cumplcuil  In 
Uie  iiiteitJcil  inatinor,  aiiil  this  opinion  wm  vrldnnll; 
•luitvJ  hj  niiiiy  K<-'iitl*^n>et)  prMCnL 

Oil  Turi<]iiy  Sir  PredorJck  Bniuwi^ll  eiplalucil 
thv  DK.'llio'l  •Miiploycil  to  warm  tlie  Thin!  Mlddlctcx- 
oauut<r  liiiintlo-aiyluin  at  Haiibii^oJ.  Kng.,  ulmre  ■ 
dKiiULioii  cit  wuriii  «'ai«f  U  priHliiced  ity  cciitrlfiiic»l 
pumps,  vlikli  iiiuliiUiii  liro  parallel  iiisliis  in  ■  rDl»- 
tlTttl]  pill*  niid  niliiiii  condllloD.  Tbv  cIltcmiiDti 
WM  a  c>iin|iirlM>ii  ot  warm  wacsr  anil  ulaBin  for  li?at> 
Ing  piirpi>«L-*;  niiit  tlio  Toriuer  wm  *linwii  la  \^^^v<^ 
varioiu  iwlviiiiiai;uii  ovor  stMin,  w]]«r«  tli«  cipaiitc  of 
tlie  jiUni  W  Tiot  contiilerwl. 

Mr.  J.  ('.  Hniulicy'*  paper  nn  driven  wdl«  (ol- 
liivcd,  aud  wu)  ii  di>tii-r<pii(in  "(  n  wrlcu  <it  4>x|>arl- 
moiiu  to  ilctermlnv  tlitt  way  in  wlticli  wnur  mtivM 
lowanl  a  well  fruiu  wliioli  il  i>  puuipml.  Oriwn 
w«re  aliawn  li>  obey  the  Kinio  tan-  ai  open  wvlli; 
whlcb  !•■  ll)ikl  til?  walor  klnijily  runii  down  hill,  tow- 
ard the  well,  [t«  How  boliiii:  inoiv  or  Ie>«  obtirucincl 
by  (t*  pcraiplatioii  ikToiiftli  ili«  fmil,  »u  iliai  its  tiirfac* 
form*  a  alope  mont  or  l«si  tlerp,  I.e.,  an  '  obilrucit^d 
bydraiillo  *lop<>.'  Thli  ii  only  what  wo*  to  have 
b«en  oxficcli-d,  bill  It  In  liitontttlng  to  havn  It  prnrod 
UEpTlniL'iiiilly.  Ill  the  (l!»custi!<iti,  a  In'*li-H-ali>r 
Willi  wa«  lnitsni.-v<l.  boriMl  on  tlie  neft-lwafb,  In  whlfli 
tlie  water  ro>n  and  (ell  with  the  tide;  tha  WGl|{hi  □[ 
th«  latter  duprsMlnji  Ibo  underlying  and  aoparaiing 
aWU. 

Mr.  \f.  A.  Traill  not  bi<ing  presvnt.  Dr.  Fiti^omJd 
at  Trinity  college,  Dublin,  deacribod  Ibe  Uianti' 
Caiitewny  and  Portni*h  iiK'cirk'  tmniway.  A  work- 
ing mmlel  of  Ilie  sniiie  ia  tu  be  placed  in  the  eiuctrical 
eslilblttoii.  Walcr-power  li  utud  (or  till*  liiir,  wliicb 
!■  aix  iuIImi  long,  tiic  American  turbine  uund  being 
a  mile  beyond  the  end ;  to  that  ih^  maaltnuin  dittanre 
otw  which  the  electricity  is  carried  Is  tevcn  mile*. 
TIm  mill  carry  only  the  return  current;  Iherc  beiuK 
a  lliird  rail,  on  two-tvi-C-blgb  pou*  at  Ibe  eldc  of  the 
(reek,  for  the  dlrvct  ciirnfiiu  Two  tpriiign  rub  al-ing 
on  t)t)a  rail  to  cimnect  11  with  the  dynamo  In  thp  car: 
tilCM)  Iwing  placeil  as  (ar apart  aapoMilile,  unopenin); 
1«M  tbao  Ihuir  dUtaiiee  apart  can  be  pusi^d  wilbnut 
breaking  tlic  current.  The  railway,  bnwover,  nint 
along  a  cllfl  by  Iliv  aoa,  *o  tliai  tliem  are  lint  tew 
niwntne*.  The  road,  though  new.  It  reprv«ented  as 
a  complete  1UC0«M.  Tbc  line  is  <|iille  hilly,  the  mnxl- 
muin  Incline  b*lng  one  In  tweniy-cigbl;  crutaing- 
place*  are  nil  arranged  on  an  Incline,  lo  that  tlie  car 
running  down  can  )-ivi»  up  the  tliird  ruU  to  tlie  other, 
and  ffn  on  by  gntTliy,  The  electrical  arrau);einciiti 
were  jilaimod  by  William  Sleuicn*,  hli  death  occnr- 
rliis  Jusi  ai  be  had  neon  tbc  whole  tbln(  In  Rucooaa- 
fill  operation.  It  ii  intcr««tiii||  to  not*,  that  tbo 
carreiii  Itielf  baa  b«ea  uaed  to  t«legmpb  to  tlie  next 
car.  onlerliig  It  to  atop.  Tbe  eurreait  te  governed  by 
a  man  In  cliargo  of  the  turbine,  wlio  luguiale*  the 
water  tu  the  work:  UiU  remind*  ii»  o(  llie  auiiicettlou 
of  Pro(ct4ur  Tlitiininon  at  the  M<>ntrvnl  iDeclIni;,  tlul 
the  llreinan  ili'iuld  bv  able  lo  comiiletely  n^i;ulate  an 
electric-light  plant  by  bit  firlni;.  Hunning  expeniM 
by  Uoraa-power,  Meam-i>owcr,  anil  by  tbe  turbine*,  are 
foand  to  be  lo  the  jiropoKIun  10;T:it;  »u  Ihat,  wbvre 


water-jiowcr  cnn  br.  obtained,  ui  Immenac  aaTlng  can 
beollRcted  byibearrangcitiantihetvuMd.  Ot  Freeca 
(ullun-eil,  and  detcrllied  Ur.  Holroyd  Smith'*  iB' 
provcuiunla  in  electric  railwaya.  Ur.  Smitb  enployi 
'  uiueh  the  faimc  amtngrment  aa  on  our  cable  Itnct, 
utlng.  however,  In  placn  of  th«  cable,  a  pair  of  flxod 
electrical  conductor*,  iMtireen  which  niiit  a  ahiiule: 
tbe  current  is  taken  o0  by  it,  and  hrofigbt  up  to  til* 
c»r  tbrough  the  grooi-c,  tliui  placing  tbe  electric  con- 
ductors under  gmuml,  a»  they  evidetiily  iliould  be, 
Utiicr  luinur  del.-ills  were  deicribeil,  otlierwi«e  tbe 
line  Is  euenlially  Ihe  aame  a*  Ibat  prevlooaiy  d*- 
acribcil. 

Ur.  A.  Stirling  then  followed  with  a  |i*)i«f  In 
wblcb  the  eoimoiny  o[  ibe  electric  light  wm  made 
tbe  subjuci  of  i-alculatiDus  bued  on  ll>«  aulbor*! 
experience.  It  wi«  itated,  that  u  preaeiit,  (ot  light- 
ing a  compact  block,  tha  Incandeacenl  light  could  ba 
considered  m  do  mora  cxiiomive  tbao  jim  at  $I.n 
per  ihousaod.  Mr.  Preeoe  opeii«d  Ui«  dttcusuua  by 
a  criif(S«ii  on  tlie  tbeorellcal  character  of  the  calcu- 
lation* given,  claiming  that  no  dopeadvnce  could  be 
placed  on  sucb  ttalement*.  and  w*nl  on  lo  kIit  lit! 
on'n  experience,  which,  Iiowerer,  appcnr«^  to  fairly 
Knilain  Mr.  Stitliii);'!  Ggurea.  He  Alaled  lUai  be 
hnd  ex|>erltnenially  lighted  three  mile*  «(  aircela  In 
Ijimdon  (Wimbledon),  and  Ibnl  It  waa  imii  a  *ix<«M; 
the  turnlns-polnt  teeming  to  be  the  price  i»fp«,92.S& 
In  New-York  city,  bul  only  oiie-tli!rd  tlial  price  la 
LfiniluD.  Ur.  PreeccdcicribcdhliiowBettaliliiibRieiit, 
wbcn^  by  means  of  a  gia-eiigine  In  the  Rsnl«n.  Iha 
hoitre  1b  lipchti^d  In  the  mott  ctiuTenient  (asbioii  (In- 
cluding a  doll's  bouse  of  fuurronmi).  He  lUUti  alao, 
that  Ihe  loinr  quaiillt)'  of  gas  gave  niorv  light  witeii 
thun  Indirectly  u*ed,  than  could  be  got  from  It  by 
bitnili>t:  it  In  Ilia  beet  j^aa-bumers:  Ihl*  U  readily  to 
be  believed,  tbe  gas  furuiihed  by  gas-companlet  b*> 
ina  much  bettor  adapted  tor  producing  b«*l  Ibaa 
UgliL  it.  is  til  lie  bupral  that  i)i«  lime  will  toon  ooiM  , 
w1i«n  tbe  pru)L-iit  km  niaina  and  pljieB  will  be  cm- 
pluyed  Id  dlnlribnle  km  fur  healing- porpoiea  aloM. 
lustAHcci  Here  given  where  Uie  ninoiuit  manufao- 
liir>:d  liad  been  liicreaacd,  or  tbo  tguallly  of  Ibe  gooda 
liiiliniv-ed,  oier  leu  per  ccot,  by  tbe  inlTodactlun  of 
electric  llghllii;.  Ur.  Preece  espUltird  the  superi- 
ority of  Ihls  light,  by  aaylng  tliat  while  in  the  arc 
light  acandla-power  was  obuiiied  by  Ibe  expendiiura 
of  but  one  wall  of  energy,  ot  by  the  incandoeoai 
light  iwo  and  a  balf  watta,  gM  rof|iilr<cd  tJie  qijulra- 
Icntof  *Ixly-two,  and  candleaof  nlnely-aeten  watlfc 
(or  every  candle-jiower  produced.  Tlie  gfat  Mum* 
bUng'block  In  uniierMil  electric  llKbtlDg  was  ibuwn  t» 
be  Ihe  enormous  cost  of  Ibe  mains  for  ootiTeylnf  tba 
electricity  over  long  dlttaiicM.  At  th«  aflemiMB 
aesalon,  Mr,  Cramplon  exblblWNl  a  plooo  recently  cut 
out  ill  repairing  tbe  tlni  submarine  cable  ever  ooa- 
'Ifiicled.  and  which  bo  laid  under  Ihe  Eoi^iih  Thaa- 
nc!  oi-er  thirty  yrit,rt  ago.  The  model  wai  Iben  teat 
to  the  historical  collection  of  the  eteculcal  eibllitlioii 
at  a  donation  to  Ihe  Prmnklln  Intlitute.  Ur.  J.  DtU 
Ion  read  two  papers  describing  hit  melbod  «(  recn- 
latins  tlriuds  and  an  antomalic  melliad  of  toundlng 
the  boitomi  of  tballow  rlicra.    Tbo  Br«t  d*]>e«i(l>  «l 
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•laicea  which  *re  auuimMlcidlj  opvii«J  and  shot  bf 
1h5«  llcau;  And  Ibo  tiwond  tvaiiRt*  pfinctp«lly  <st  lui 
MID  (lT>ggl"S  itlonf  Ml  tlie  bottom.  bdiI  Ukiiig  Tar'tnus 
•nglM  acconliiig  ro  Ibe  depth  o(  thi  rlror.  Traf. 
J.  B.  JohnBon'*  paper  on  Tlirmi  problriiit  in  rivnr 
phjiio  WHS  dcvaMi]  tu  n  diKUuioii  nf  tli«  tfinipiM^ 
Uliuii  <if  MMliiiient,  Mud  Ilia  fuTinnlion  uid  mnoval 
ol  sjujillmrs;  Ihi^Buwof  wairr  in  natural  channel*; 
Mid  ttii>  reliitioQ  al  lercci  lo  great  floodi,  and  In  Ihu 
low-water  tiarlitnilon  »(  Kveri.  S«diiiieni  w»»  div 
Uiigii lulled  a*  aiilier  contiiiiiousl;  or  dliconiluuoiuly 
In  Mi|>enRlan,  or  at  rolled  along  the  bottom;  and  ihe 
action  ot  tlie  •econil  loit  In  tbo  tormatlon  o(  bani 
was  dUcuMrd.  Il  WHS  alto  Hiown,  that  the  third 
kind  priiiliicc*  «aiid-r*«fi  on  U10  boitom  which  tnovo 
along  pnrhaiw  ten  to  tliirly  feet  per  day:  they  am 
•oniellnitfa  Orieon  (cet  hlali,  and  »iiec««il  each  other 
at  intervali  ol  aoma  ihnw  liiiii*lr«d  fi-ct.  Kor  tho 
flow  ot  water,  tli*  old  formulae  wore  pliowii  to  he 
woelhl«a»;  bnt  the  author  did  not  make  the  mistake 
of  B^viiig  ii^w  oQL'i.  I.evcM  wrn!  diacuurd.  and  tbclr 
UM  ditcaiinleiinncod ;  watiu  wf Irs  Into  side  ou(t«l4 
being  recoinmviided.  Thin  paper  will  Ixt  prlnled  in 
full.  Mr.  O.  Smith'*  |>apor  on  iop(i([rnphy  of  mn- 
OhiiiM  referred  to  mon  axaci  and  »)-*i<>tTinllr  merh- 
o4i  in  drawlni;  anil  spoakliig  of  inavhines  and  pari* 
Ibereof,  and  shotild  have  Uecn  diiciixtd  on  MonUajr. 
On  Thitndar.  Mr.  Anbur  Wgn  dlncuHcd  [br  advan- 
Ugta  of  trip  and  cci-fiilrlc  crart,  and  a  »iiiiiew1>at 
lensthy  iliacntfluti  enxied.  U  appt-arrd  Iliut  th« 
Anifilc4ii  pruciicv  of  cmplcijingtlniple  valvr-)[r*ring 
In  (null  i|uick-spred  cneiniM  ira«a|)proved  of,  tiiout^h 
giring  a  kiuk'w  lial  Interior  card  to  that  of  a  lrl|i*i('ar 
engine.  'riir«>r  uilier  pn|*r»  —  "Tlic  itretigih  of  caii 
Iron.'  W.  J.  Millar;  •  Kxjirrfinonia  on  bpllliiB,"  G. 
Laiita;  '  Stuam -engine  watJ^'  C.  II.  Peaboily  —  were, 
in  the  nbti-iicn  of  tlie  author*,  prcwnted  by  I'rofeMura 
Wo"d  and  Webb;  and  Uie  icislon  concUided  wllh  an 
tlntcrealing  lalk  by  ilce-pitttdlenl  R  H.  'rbnrot'iii.  on 
Ui«  dcvctopnieiii  ot  Ihe  phtloaophy  ot  heal-eugiiiea. 


PROCBBDISOS  OF    TflH    SECTION    OF 
GEOLOGY  ASD  GEOGRAPHY. 

It  will  In-  DTadily  lulmllied  by  all  who  tt'i'r*  in 
MIendancB  upon  any  ot  )la  proi:i>eill»|Ci.  tlial  the 
M»ioni  (•(  teetlon  E  of  the  rhiladelphia  meeting  of  ' 
tlie  Aiiiericnn  asMxiallon  poarucd,  bnlli  at  regards 
the  nunibcri  pment  anil  ibi^  ebnractvr  of  liicr  jiapcre 
]ir«*«nlud,  a  v*rf  nnnitial  iMerent.  At  a  tgiecial 
(Mlure,  might pvrfaapi be  menlionrd  the  Inr^u amount 
of  attention  dcTotcd  to  tliote  moat  dllHcull  ot  fffo- 
logical  probti-ma  rrlaiinit  >o  pretatfliiitrMiia  aimiA 
anil  (he  origin  of  ibe  i.-i-yMaillTi(>  Klilats, — iineailoiis 
which  not  only  in  Hie  iiiefUngi  ot  Uie  attoclallon, 
but  In  the  world  generally,  teom  y«*r  by  year  to 
bo  elalmtng  ati  •T«r-lncrefttln)i  ahom  of  Kwilasltta' 
thought  and  itiidy. 

Tliis  tondcniry  waa  well  marked  by  the  opening 
■ddres*  of  the  vice-president  of  the  iccllan.  Prof. 
N.  II.  Winclieil,  on  the  rryitnlliup  rack*  of  Ihu  norlh- 
««M,  ■  p«p«r  whicli  Booda  no  notlw  hera,  a*  w«  bav* 


alr«*tly  printed  an  abstraoi,  and  which  accurdin^  to 
tlie  iiaagra  of  llie  leclion  admllted  of  no  diacuarion. 

The  reul  busiiieis  of  the  aection  wa*  coainMOoed 
on  Friday  morning,  lite  day  tnccMdlng  tis  orgaaln- 
llon.  by  t)i«  rcailing  ot  a  p«|ier,  by  Proi.  S.  O.  Wil- 
llantt  ut  CofiMll  univ^ralty.  on  tti*'  icyii«uia  d^poiils 
of  Cayuga  county,  N.T.  lie  inninlainetl.onpnleooto- 
logicid  erldence.  litat  these  Iiedi  were  member)  ot  the 
1ow«r  Beiderberg fnrnialion,  loitod  of  bclonslng,  aa 
might  have  been  exp«cl«ul,  to  tb4  Salina  period.  A 
•eclion  illuiLrating  their  occurreiiM  wat  diaraattd, 
and  tour  distinct  reaaon*  given  for  consldertng  llMw 
origin  to  be  duo  to  Ibe  action  of  suiphur-apriitga  on 
bcdi  n(  linpum  llmeatona. 

A  paiier  by  Prof.  E.  Orion  of  Cotumbni  followcil, 
111  wliicU  h*  showed  huw  the  remarliable  ayiumMry 
and  order  pervoillng  the  loner  ooal  meaaurct  in  west- 
ern Pcnniylvanla  and  Otilo  extend  aorow  ih*  Ohto 
Klvi^r  into  Kentucky.  Section*  In  both  PeiiniylTanla 
and  Oliiu  were  ('.iretttliy  aitulyied,  and  Mpeciai  »ir«ia 
laid  upon  tho  importance  ot  certain  thin  limestone 
beda  accompanying  the  coal  meantrpi  as  reliable  geo- 
logical giild«ti.  CriMlil  waa  |lv*n  to  Priifi-Mor  Cran- 
d.iil  tor  hating  dm  *hown  that  the  *e'|iienoe  of  bnda 
waa  llie  aanie  on  the  Kentucky  aide  of  Ihe  Ohio  Kiver 
as  it  wa*  in  Ohio.  An  Interesting  diKiission  (olloweil 
lhl>  paper,  beiwdcn  Profeuiors  Lesley  and  Orton:  the 
former  nfllrmTng  that  no  traced  can  now  tw  touiul  of 
what  were  the  ahorea  of  the  orixinal  coal  biuiti,  and 
that  no  elevationt  or  depreaalon*  accDmiKinieil  tlto 
ilrpiMiis  of  ooal-Mama,  while  the  lailcr  matnlalnad 
that  Ihe  evidencea  of  tlie  old  »hor«-Ilnf>,  e«|>«c[a1ly  in 
Ohio,  were  tery  manifrsl. 

Prof.  F.  D.  Cliesler  rend  an  account  of  Ihe  peoloBl- 
cul  fnrvey  of  Ihe  stall'  of  Itclaware.  upon  whkll  be 
ha*  tor  Riime  tlina  lieen  »nitai[<jd.  He  eahlbitcil  an 
unpublished  map  dvHiiini;  llie  «innll  areaa  occupied 
by  liAitrunliaii  nndCainbro-silnrlun  rock*  in  Ibe  nurtlt- 
ern  part  of  Ihe  state:  but  iiHturally  derated  most  ut 
hli  aclfiillon  (o  ilie  more  Impurtanl  dayx,  aaniU,  and 
marl*,  whieli  repreaent  Ui«  crvUccoua,  tertiary,  and 
qUBiemary  formatlooa. 

The  vlec-prerfdent  of  the  seclion.  Profewor  Win- 
chell,  followed  wllh  n  doicrlptlon  of  a  sBll-well  tlta> 
at«d  at  tliinibr>bll,  Minn.  The  brine,  alibongh  now 
to  be  found  pHneijKilly  In  rot-k*  of  Devonian  or  Silu- 
rian ngcb  bo  oonsldcra  to  have  ori^nued  In  overlying 
siralM,  prolMbty  eorlxMiiterout. 

Proftteor  Onon,  In  a  paper  on  tho  diairibiitlon  of 
Iietmleiitn  and  inlliiiiimatile  gaa  In  Ohio,  abowed  Ihat 
wliiie  searfely  a  forinalloii  In  Iha  wbolo  tialo  viaa 
alto|i;elher  free  from  thero,  Ibeir  prawnce  lo  T«<ally 
raliuiblo  i|iianli(lii  trai  conHned  to  tlie  nilicarbon- 
Iterous.  and  even  liero  lo  two  inrmbcr*  of  ihia  series, 
— Iho  Wav«rty  conglomerate  and  lierea  grit.  TbcM 
atnita  alone  ■nli'ify  tho  necessary  condition*  of  pro- 
ductive 'oil  sandt,'  Le..  porooa  Layers  ot  tandiloao 
or  conglomerate  aealcd  up  between  Impcrrious  layers 
ot  xhala.  At  cloeely  cinnecteil  with  Ibe  imtroleum 
depoaita  of  Ohio  U'i'r«  mentioned  tlie  »alt-wells,  wlilch 
yield  an  abundance  of  brine  derived  from  the  aam* 
'oil  snnda.'  TbU  brine  is  rriDarkablc  for  the  amount 
of  bromina  ll  contain*,  iho  production  Iirre  —  one 
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pnunil  (i(  braniian  for  evrrry  barrvl  of  wJl  —  being 
pKaivr  tlun  ni>fwhcr«  «Im  in  Ili«  woild.  The  1d- 
(UiDninble,  Iiii!ti-pn>raur«  col  accompanjlii):  t1i«  Mil 
b>ln«.  eipucUlly  in  Ilia  Wiivtrli-y  eoiigloinrniie  or 
f'Ogan  group,  ii  largirly  ciiiptuj-i'd  nt  nrll  In  forcing 
the  brine  lo  iIip  lurfitci;  a*  tii  ovHporailiig  It.  A  livuly 
•litcuMlon  rvevnliiijc  tli«  uriijiti  of  iietrolviim  fol- 
liTiwiut  tliiv  pn(ier;  In  Ibu  cotin«  uf  wliivh  biiib  Pro- 
fi-uor  Newberry  and  Pnitoimiir  Orimi  hrld  tbnt  It 
oircil  l>3  pitilciici'  to  tlip  (lotr  itUiIllatlon'  of  Iha 
»rfi>iiilc  rvmnlTi*  orlslnnlly  contnlnoil  In  the  riidosing 
thalc*,  the  'Html*'  lli«inW'tT«fl  Ih-Jii):  ivniiirkabl}'  free 
from  oi^nld  n-mains,  nuil  aL'tiiij;  nivrely  m  rcior- 
voin. 

No  pApor  |ir«9>ciilod  to  I]|«  )«cilon  wu  KKutod  wllli 
inont  inii>mt  f>r  clntir  Attcrillon  Uiim  tli*l  by  Prof. 
J.  E.  IlilsiinK  (lir^i-Idr  of  tb«'  U.S.  cout-iiinry,  on 
Ihif  rrlnUrf  li^vvl  nf  Ibu  (iijlf  uf  Muxlco  And  tlie 
Atlantic  Oceitn.  witli  tcmntk*  on  thi?  GuK  Struni 
and  doffp-M-B  tompornlum*.  Inuniiirli  m  Mr«  \wp» 
»oon  In  k'v"  ihl*  iiiORt  vidii.iblii  uiiminnnlcftlloii  to  th» 
rvnilcM  uf  .SftriKt,  only  ltd  tW'>  iiiont  cueiillal  potiiU 
nei'd  by  iii«iitloncd  bepe,  The»e  arc :  1°  Tim  dUecir- 
cfy  by  n  moil  careful  «urloii  of  IcvcU,  nin  from  SHnily 
I1o»k  and  Ibc  moiiili  of  tbn  Ml>iliuip[)l  Klrrr  to  St. 
Loiilt,  thai  tito  Atlantic  Oconn  nt  ilii>  fvrrncr  jiotnt 
to  41)  Inchei  lower  than  the  Uulf  of  Ui-ili-o  at  ihv 
UttoriHiInt;  and,  3^  That  oci-nii-waitir  M  nil  dcptlu 
cicpi'dliig  one  tlioutMntl  fatbom*  poHutci  a  ti'ni[iiir- 
Blun!  of  iipariy  Xi"  F.,  bvcikuic  Ibl*  U  ibo  t^'uipv  nil  lira 
comitiuiit  nltli  Ita  ^rcntctt  ilciitlly.  Should  Ibe 
water  biM-onie  cither  cooler  or  warmer.  It  must  «• 
pnnd:  Ihl*  it  cAnnot  do  on  account  of  tbc  au[Hir- 
liicumbrnt  pn>Huri'. 

Miinitiiy  WM  tlin  day  wblch  ll  wm  pro|l<l^ell,  ui!<^or>l- 
iiijf  to  tli«  iiiijcf;e»M(in  of  Ihc  acctlotial  cainmitlei?,  Ui 
B«l  apart  for  paps ra  anil  dliciualoni  relating  Co  the 
cryitallinc  rocki;  bill  cicnl*  leonivit  to  dvmoimrati- 
the  apparent  Impoulbllity  of  capcclally  devollnji:  any 
fliml  iUii»  to  tliU  or  any  other  subject.  It  la  io  be 
rv^rNi^il  Uiai  a  more  dwflniic  topical  arrangeniont  of 
pnpencaniiol  be  inlroduccil  into  the  prograinmi;  by 
(be  coniinltloo,  and  eren  mora  deeply  U  ll  to  be  de- 
plored tlint  what  little  tracn  of  ancb  an  arraiiKcment 
Riay  appear  t«  entlraly  obliterated  by  the  failure  of 
autborH  to  ret|>unil  when  tbcir  papers  an.>  announced. 
Surely  n  prugnuninc  cnrefiiDy  Brraiigeil  aceonlliig  to 
mbjecia,  and  atrlcily  nilbnred  lo,  would  dn  much  to 
exp'^dlto  the  dl*cuMton«  and  lucrvase  the  IniNvtt  uf 
the  whole  wclloit. 

Tlie  fini  paper  read  wMOnepoaiponod  from  Friday 
by  l*raf.  E.  W.  Claypole,  Ml  Mine  fiab  romalnK  re- 
cenily  dlKovored  In  the  SUtirlan  roclu  of  PcnnHyl- 
TBDla.  Small  fluieil  ei>liie*  and  oral  ablebli  were 
exhibited  cloaely  resembling  cerUin  fiab  rctnalna  from 
the  I.tidluw  I'ocki  of  Englaiid,  wliteh  for  Gtiy  imra 
paft  bale  been  reropilied  u  the  oldeit  known  trao«s 
of  vcrtrbraln  life  on  tin'  ghibc.  The  »tuili<e  of  Uus- 
ley  and  I-nnkcater  were  qiiuteil  a«  provlni:  Ibe  ime 
Ichtbylc  diaiacter  o(  llieae  (omII>;  and  the  differ- 
encc*  bi'tv««u  the  European  and  American  ipecl- 
■nen*.  tmed  on  a  mlcrotcopk  •xamlnatlon,  were 
noleil.     Ilie  liortMW  In  which  Ibo  Ponntylvaidan 


specimen*  were  found  yn»  eonsldembly  lieloir  the 
water-line  Rniiip  (e<|iiivalent  to  the  lower  l.udlowof 
England).  >a  Chat  we  may  lafely  cnncluile  that  tliMe 
are  ihe  oMcst  rertebrate  remains  yet  illteoTeted. 

Prof.  A.  S.  Eving  then  presented  aome  calctdalliwia 
resardlng  the  r«U  ol  elienilcal  eroslaB  of  Apinlacb- 
lan  llmceloneti,  baaed  on  nbnnrrailiMui  IB  tl»e  Nlltany 
valley.  Tbe«e  are  liiterrstlni!,  but  do  Dot,  U  Mr. 
Aabbumer  remarked,  aecm  capable  of  any  ^tienl 
application,  since  eroeioiii  to  *o  Tery  niteqiial  in  diffei^ 
cnt  arena. 

A  jteii'^ral  dlsciuflion  iijion  the  ■ub)rct  of  maps 
and  niap-fiinhln^  wa«  Introduced  by  Pmf.  (ieoriiw  II. 
Cuok'a  admirable  paper  on  the  geologieal  suney  of 
New  Jeney.  Afivr  giving  a  short  account  of  tliC 
work  Bveompllahrd  by  the  two  enrllrr  lurrey*  of  tbe 
fiale,  the  rc«u1t«  Mi-iin<il  by  (he  ex!>t<nti  one,  wblcb 
bsa  been  under  iu  pruseni  manoicement  slii«e  It* 
orgauixation  In  I8tU,  were  recminted,  A  large  Keo- 
loslciil  walUniap  of  Ibo  entlm  ataio  was  praidueed  In 
IW4,  and  then}  wore  exhlblled  the  three  completed 
abooia  of  the  new  niid  niuch  1arii<Y  topojtraplilcst 
map  Uciile,  a  mile  to  an  inch)  now  in  pMarea*.  Tbia 
will  Bnally  contain  levcniM'ii  rhceis,  and.  to  Jud^e 
from  what  has  alrcmly  np[K-ared,  will  lie  a  mndcl  of 
anciiiacy  .ind  be/iuty.  The  itei-esslty  of  derntliic  Ibo 
small  nnii(i»l  approptUilim  ainioti  exrluilrely  t« 
16poi>raphleal  work  hai  herotoforahlndrrud  the  study 
of  ibc  geology,  but  tlin  rreeilt  oaiuinpllon  of  111* 
tanner  by  the  IJ.  S.  geolnRleal  nurvey  will  riow  leave 
tills  fund  free  for  strictly  coolotilcal  laTcatixalioiw. 
The  pracllcnl  use  uf  the  survey  was  llltMtraleii  in  tbe 
suecoi  of  the  artesian  borlnici.  advised  by  Ibe  slate 
ge'ilagUt.  on  tbe  .\ilantlc  coiut. 

Itemarka  on  the  New-Jersey  tnapn  wore  llten  nia<U 
by  Ur.  Trclawne)  Saunders,  Maji>r  Powell,  and  olb- 
rrs.  A  preliuiiiiary  ^ologlcal  wall-mapof  the  United 
Slates,  colored  as  far  as  reliable  data  could  be  ob- 
tnlnrd,  to|[ctli«r  with  nnoiher  of  Ibc  aiates  of  Near 
York,  Pennsylvania,  and  New  Jersey,  compiled  fnvm 
llie  work  nt  Hall,  Lealey,  and  Cook,  was  exhibited 
by  Ibc  U.  S.  i;eolo((lcal  snrrcy,  .and  diacua>eil,  at  llie 
request  of  Majur  Powell,  eapeclnlly  by  those  cenll»> 
meii  pnuenl  who  had  aldoil  In  ihcTr  coniirflallan. 

Protewur  Henry  S.  Williams  of  Cornell  unlTenlly, 
iu  a  paper  on  the  inlluence  of  geographical  And 
physical  condltlniui  In  modifying  tosill  faunaa,  Intro- 
durod  the  exeeedlncly  linp.>rt«nt  subject  of  Uie 
ostcnt  10  which  piileonloKi^ical  vvldeivoe  it  to  be 
regarded  ai  an  absolute  L;uide  In  correUiliig  atraU  In 
dlSerent  reeions.  This,  as  U  well  known,  wa*  tlie 
auliject  of  the  addrcM  d'<1lvon'il  liefore  Ibe  KMtOfloai 
section  of  the  lirltisb  .ias'»ia[[un  In  Ho<iLreal  by  it* 
president,  Professor  Blaiiford.  and,  as  may  reailliy  b« 
imagined  In  view  of  the  many  eminent  palo(Hitol»- 
kI'U  prvaenl  In  I'lillndelpliia.  esclted  a  llrnly  dlMiw- 
■lon,  the  lnieire*t  in  which  eonllnued  nntit  Ibo  Sinl 
adjuummenc  of  the  icctlun.  Profesaor  WlUlanis  ex- 
plained a  Mtrle*  of  section*.  pHnelpsliy  in  CbomnnB 
and  Catsklli  rMhs.  lahen  from  a  number  of  locallUn 
acroM  Kew-Vork  ntate,  and  deduced  frooi  them  abua- 
danoe  of  proof  iliat  fauna.s  In  Devonian  Um«,  as  at 
preaent,  dunged  not  only  Eeolos^oaUy  in  ae^awoa 
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ol  lime,  bitt  nlfo  goosripli lolly  accohlliME  to  Ui* 
araM  <>(  tli«ir  iliftirlbiiUmi.  Tbu  InflacncM  which 
briMglit  tbout »  ulinii^i-  ID  thu  chuscMr  of  lUo  WilU 
m«nu  ikposlteil,  also  iiiniilf«iicil  ihEinscko  hi  alter- 
lllg  til'  fomu  ol  llio  orgAiilmns  Inlubtllilg  tll<<to 
Mi)  i  menu. 

Mr.  Arliburiierulil  tb^t  the  gnulual  creeping  vp- 
WDTil  or  foull  [onns  cliarwterUtic  of  unc  batlioii  ialo 
overlying  iiliuU  wn<  well  buriiR  out  in  irrsUTii  Pcnn- 
Bjlvftiii*.  Ill  tli«  oil  rfgtoiu,  CIiMDiMiit  form*  Arc 
often  m«l  oltb  In  a  w«ll-J«flucd  C&t«)c!U  fiunii. 
ProfuMif  C'lajiiole  couBidercd  a  gradiial  traiiMtiou 
bvtvoon  two  tonuacioiis  as  quite  t)ic  rule,  and  pro- 
pOMid  to  call  beiU  of  till*  cliuractcr  bntwcoii  ilii*  Ino 
luirtxoos  specially  iitiiliir  dIhciiaUuu,  ' C'nttklll-t.'be- 
miias-'  To  such  a  dMignaClon  Profewor  JaiuM  Hall 
strongly  objected;  maintaining  that  eadi  fonnatlon 
waa  qullQ  dlatluct,  and  tbnl,  wlille  tlifro  iiilnlit  be  an 
kltcriiation  or  ev«ii  com  lit  I  ogling  of  livils  i>«loiigliie 
to  botli,  tio  auch  indlNcri  rain  ate  luiilure  of  typical 
fortna  aa  that  duicrlbeil  liy  Prufcaion  Wlt!lam>  and 
Clayput*  H'a<  pQmllilfv.  Hn  woiiKl  hanlly  tio  willing 
to  adniil  till!  uociirri^nco  tide  lif  gjdi*  at  tbal  botliou 
of  Spirifer  disjuncla  and  SpiiKer  laeJioitrliLlji,  to 
wlilrli  alluilon  bad  liMn  nudn.  Two  papers  by  Pro- 
f«»aur  IlaLI  may  bs  luvniloiieil  har«,  ilix*  tli«y  bitar 
directly  on  ihU  iliHUMioo,  altTioiigli  tliay  were  not 
Tvad  until  two  days  later.  In  ilie  drat  of  tbesc,  on 
liic  iDilniale  relatloni  of  tlio  Cliomutig  and  Wavcrlcy 
gitiiipi  ill  niirlh-wi-*l  I>iiii«ylTanlH  and  noiitU'Woal 
New  Turk,  IL  waa  ab'jwii  ilint  tlie  apparent  cummin* 
gilnn  of  till)  Chcmuns  and  CaUklll  faunas  Is  dne  to 
llie  fact  llial  I)ie  sea-buKonieriidiiailyapprDaclioil  ili« 
■urfaee,  and  Ihtii  locally  gave  rite  In  dry  land.  Tbe 
gray  Cbeinimg.  rocks  eoutain  auiaiiiie  faaus;  while 
til*'  roil  Caukill  boils  carry  aliuoit  altogctlier  land 
and  trcsli-a^tcr  foniit,  aliliougti  somn  <')i^iiung  nni- 
mah  surviird  fur  a  time  under  ibe  altered  condi- 
tions. These allrtnatiunisDmeiiniei  extend  through 
Ibmo  linndiwd  fccC  Tlic  second  of  Professor  II all* s 
emnmni>iL-(tion»  dfturibed  tli«  r«ctiiit  diMOVcry  In 
COTisiderable  numbers  o(  the  Eurypi«rida«.  a  rniully 
c«pr«la11y  cbaroi^ieilttlc!  of  .Sitarinn  mck.s.  In  carbon- 
iferous bcils.  'I'lio"*  widely  sepamtml  oecurrence* 
are  oonn«<led  by  n  slnicle  known  npei-imeo  of  Eury|)- 
ttntt  (mm  tbe  (.'hemuiiju  formatioQ. 

Tbe  flrst  of  a  norirs  «i  papers  relating  to  Ihe'crys- 
tallln*  r>Kk»  was  noA  by  ProfeMor  Kolanil  D.  InlnK 
of  MailUmi.  Wi».  Tt  ti'eslcd  of  luetaniurphi^in  in  tbe 
nuroniaii  of  the  nurlh-weil;  aiibougb,  according  lo 
Ui«  author,  sncli  metatnorphlsni  can  scojcoly  lie  said 
to  exist  at  all.  Tlin  terms  iDelamorpbism  niid  IIii- 
MBbn  WM*  first  ileibied,  ami  tben  tlie  rocks  coiisld- 
«Kd  as  beloit][lng  la  this  fumiatioii  in  tbe  rlcinlly  of 
lAke  Su|icrior  <rcre  cUullied  In  Arc  cslegorlcL 
Tb'.iM' a-ere  :  1°  (luarultosand  graywackm:  a"  batlc 
Kioasivo  rMka:  3"  acid  maHlvB  roclu;  4°  chert*  am) 
limeatonet;  and  ft^  liombtende,  mioa,  and  clilorlto- 
aehlsti.  Bach  of  llMrte  categories  was  then  considered 
In  Bucecaston,  and  abowD  not  10  bt  lnelamor|ibic  in 
tbe  *«n>«  of  brlnff  Muilm^ntarT  itiaterial  re-crrstkl- 
Useil  In  aifiL 

PnL  C  H.  nilchcoek  next  presented  Uilrteon 


sections  across  ibe  aiaies  o[  Termoni  and  New 
Uanipshire.  Tliose  Were  consiructed  to  aliow  ilie 
anilcilnsl  structure  ol  the  Vcnuout  gndis,  which 
their  author  now  considers  to  bn  e^laUisbed  bayoiid 
doubt.  The  sneiM  ha«  tbe  same  iithal'igeical  ehsrao- 
ler  ai  that  oecunitig  in  Ibe  White  Uunnlalnt.  where 
It  is  ol  Laurenilan  age.  As  Is  well  known,  tlie 
structure  of  Vermont  hafi  RKeii-rally  been  reKar<M  as 
lyiicliital;  and  if  the  Cdiicltiiionh  uf  Professor  lllicli- 
eock  prove  correct,  Ibey  eviiolnly  hare  a  nwil  Impor- 
tant bearing  ujion  the  inuch-iliKiisR^  problem*  of 
Ncw-Kiigland  gtnlosy.  If,  at  be  asserts,  tbe  Ver- 
mont giieissea  underlie  the  Uiirutitan  schist*,  wlilcfa 
extend  in  a  V-thaped  ai«a  from  Canada  d^iulbwanl 
along  the  border  between  Vermont  and  S'ew  llanip- 
sblro,  tlicn  they  must  be  the  oldest  locks  of  Lb* 
region.  Instead  of  metanioridiowd  .Sllniian  ur  Cam- 
brlHii  sedluieiitSiasiliey  oxoaiprxiseiii  mure  generally 
considered. 

Ko  more  Important  coinlrlbullon  hsa  ever  been 
maile  to  (he  vexrd  i|nestinn  of  molaniurpblsm  and 
tbe  origin  of  the  cryiiaiiliie  achltls  (ban  the  receritly 
pubiisbeil  work  of  Dr.  Johannes  Lehmann.  now 
profosior  in  tlio  university  of  Itreslau,  entitled  *  Un> 
tsrsnchnnjien  Ciber  die  cnlsiebiing  der  nlikrytiol linen 
scbiefersesieiti','  Bonn,  l^i.  This  elegantly  printtd 
boi>k  is  nccoin|iaiiied  by  a  superb  atlas  of  pluitu- 
graphie  plates  most  satis  far  tori  I  y  11  liiil  rating  rock 
structures,  and  was  brongtii  to  the  notice  of  tbe 
oatoriallon  by  Ur.  (ieuriie  II.  William*  of  the  Julius 
Hopkins  university,  who  iipoceedeO  briefly  lo  review 
111  coiit*nls.  The  most  Important  point  brought 
onl  l>y  I.rbnisnn  H  the  Intlncnce  ol  prcmure  in  the 
jneloinorpblsin  of  ruck*.  Tlie  great  orographic 
forces  wlilch  liave  crumpled  the  alrata  have  also 
greatly  Chan in>d  Ihoir  original  form,  rendering  sedl- 
nieni*  trysinliine  and  compact,  while  tliey  d«Telop«d 
hi  boiiuigeneiiut  eruptive  niawet  a  schistose  or  uren 
banded  structure.  Thus  bedding  in  crysulllne  rooks 
is  not  lo  be  regarded  a*  necessarily  a  sign  of  sedlmen- 
i.iUon.  nor  t»  ih«  lillinlnKlcal  characior  of  a  rock  any 
delinile  criterion  of  its  a-je.  Professora  CarvlII  I^nla 
and  Hitchcock  remarked  tb.tl  these  ideas  agreed 
perfoeily  with  what  tliey  had  obaened  in  the  highly 
cryilalllne  nreas  wlilch  they  bod  particularly  sliidlnd; 
and  Pr.  Williams  gave  an  account  of  an  eniplire 
mass  near  llolllmoro,  in  which  both  changes  in 
inlneralogical  composition,  ami  the  dcTclopmenl  of 
n  schistose  Btructure,  had  been  nccamplisbad  by 
pressure. 

Professor  .VIeil*  Jullcn  of  New  Vork  coinniunl- 
tMivl  the  n'aiilts  of  a  very  eitendcil  study  of  the 
Kuioun  cauailente  frvin  ii'.trly  nil  Ihe  l<icalltle«  where 
it  baa  tlin*  far  been  found,  adding  oilier  lucaiiUea  ol 
his  own  discovery.  The  result  ol  hi*  invesligalJuns 
led  him  to  deride  In  favor  of  tbe  Inorganic  nature  of 
the  aoH;alleil  fotsil,  althoueh  hl«  Ideas  In  rei^ard  to 
the  mode  of  It*  furinalion  differ  contiilerably  from 
any  1ierelofi>re  sdvanciil.  He  noileod  as  univerasi 
in  all  iDcnlilles.  that  the  calcium  and  mn;;nesiom 
carbunaie*  were  very  unequally  dlstilbulcd  In  the 
•ojtoonal  iiiueslnne*:  and.  Iliat  there  was  a  lar^ 
development  Ol  pyruxene  where  tlie  dolomite  oas 
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iema  ■bundnni.  Hv  moreoviu  ab*cr*r«d  tlw  aonaiiint 
Undciicf  on  tlic  pnri  of  pyn»«iie  to  be  MTaiijeil  In 
UjWN  klurnsLlns  n-ltli  olilier  i^elUi  or  Apiitlte,  ki 
W«ll  M  •biinitftni  aTldciic*  thai  pyrox*n*  paud  by 
bf<lrailon  fitio  MrpeniiiM,  a  procru  wbicli  caulil  b« 
•ecu  in  vvvrjr  iU^«  nt  &uy  ut  ilie  luc.iliileB  vitUeil. 
Proai  tlww  dulalt  wna  auiinicfl  lliat  uUceou*nl«n, 
pemMtltiK  llmcMone*  orlglniilly  rronly  dolomltlc, 
irould  cauM  Ui«  locnl  d«V(>lopiiieiit  nt  pyrox«ii«  hj 
tbe  Change  o(  tho  mni^iiMiiini  cmbDiiatu  iiito  tli«  car- 
RSponding  allicalo  Wirre  ii  Ihi'  cnte,  as  aa  ofUii 
occur*.  Ihnt  thU  pyroxi-no  wa*  dcwlopod  In  layura, 
Il«  ^ubMqiiciit  AlixrntioEi  lo  cprpcnllno  or  loganll* 
noitld  KMilily  iicoouiit  fnr  all  thu  appurancH  esliib- 
lt«d  by  ibe  (Toiooii,  <rlL>iuui  ibe  neottwUy  of  appeal- 
ini:  la  organtc  ngenciM. 

Tlic  Tuo*i]ay  aftrnioon  icmIod  of  the  KCIioa  was 
•JtnoM  MCla^nly  dcvolod  to  Koonnplilcal  papen 
and  dlMUMioei).  TheM  \ttu\  liiiburlo  Karcely  nv 
Mlvcil  ilicir  due  share  of  jll^nlton;  but  now  pruvvd, 
owing  [o  tlie  prcnonce  o(  sovcral  dl>liii|;uUbi!ij  tii<-m> 
ber«  a(  iha  ljrl(i»h  nuacUilon,  of  uniixial  intcrur. 
BIr  JaniM  Douctats  waa  «ll«d  to  tli«  chair,  wklle 
Capl.  Bedford  Flai,  It.N.,  pretuQicJ  it  paper  uii  ibe 
(p^o^raphical  and  comriiercUl  advanla)Rs  of  iliv  Njc- 
an^pla  n>iii«  acfou  Ccninil  America.  CnpL  rim  1* 
•fpaclally  BlWd  to  tpcwlc  upon  thta  aubjcci,  on  xc- 
Cmiiit  of  long  «xprricnce  and  the  much  careful  aiudy 
wlikh  be  biu  d<'voinil  to  lite  difT'innc  plniiR  wblcli 
bare  boon  propo«eil  for  int^rn^caanlc  ciiinniiinicatiin. 
U««xlilblt«d  a  stTlion  anni-yvd  nnder  hla  din.'cli«n. 
b«twcpti  the  yean  ISIU  ami  lOOT,  ocrou  Nlcitraitiia, 
and  vx|iUlii«d  Iiow  a  canal  ci>uld  ba  coiiatriicteJ  at 
ooaipar«tlv«ly  tmall  «X|n.>nM,  for  I1i«  lninrfcr«nce  of 
dl]p*  raliod  upon  potiluoiis  dmvitis  uuly  from  four 
to  ci^lit  f««t  of  water.  Tlie  prliidpal  objection  to 
Hr.  de  L<»u!p('ii  cnnal  acnu«  I'ananin  wai  not,  Im 
thougbt.  Ilia  prftotlcaJ  dlOiciiliiM  of  conn  I  ruction, — 
altboujcb  tiMW  vtm  very  gn-al. —  but  the  almoal  con- 
Kant,  and  lons<onllTiiinI  cilnu  prcvidllnj;  on  the 
Bnyot  P,inaRia.  ITi>  hlntiolf  lind  onco  boon  iKtrnlinrd 
there  [or  eleven  tnnuihf.  Thla  paiM'f  cl!i*ltcil  nutnur- 
Wia  qn«»tlon»  and  r^niMrki  ttuiu  lariuus  ineinl>er«  of 
Um  wctloti,  among  litem  a  soniewhat  extended  com- 
aiiinicatlon  by  RearHUllntra]  .Vmmcn,  irhu  had  scrrnl 
aa  a  nenitief  of  tba  ooramluioii  appolnioil  by  tha 
VJS.  gorenimnnt  Ui  iniuini  Into  the  rvlatlre  meNit 
Dt  th%  vartoiM  ruiiiM  propoMd  for  aecurlag  a  panage 
for  *iiipa  acmiM  Couind  Ainciicx 

Mr.  Aabburaer,  of  ilie  stMond  geological  sarrey  of 
Pennsylnnla,  ibon  praccodcd  to  tcive  n  Uif  f  arctiuiit 
ot  IIm  aroric  accompllahfd  during  the  paat  ten  years, 
Ike  period  of  the  8un«y's  exiilcoee.  a«  well  a*  uf  li* 
fnlOM  alms  and  plans.  Itu  nas  luccei^dol  by  Mr. 
TreJavoey  Saund«r>  of  London,  <rlin  hu  been  to 
acUT«  In  proaeenUng  thr  rmviil  «ur*cy  »(  PalMitne 
under  tlic  aiiap4ca*  of  the  Paiealiiie  exploralioo  fund. 
H<*  Qnt  iMipcr  coniained  an  amount  of  a  rcmnikable 
)aanMry  over  an  enilrdy  unknown  portion  of  Tibet. 
Mongolia,  and  the  fmnileti  of  India  and  Chln.o,  by 
Kftebna,  a  native  aurroynr  mined  niitler  ibe  tr1«i>- 
aoiiMldcal  lurvey  of  India.  Thi»  waa  only  aceotn> 
pUahod  after  bar  yettra  of  unpafallclod  baidahip,  but 


baa  made  inott  Impottaiii  addltlorta  to  tba  BtOfnpb- 
kal  knoirled^of  Aata.    Hr.  Saonden'ifecoadpapapl 
related  In  tlie  geography  of  Paieitine.  in  eonnectiea  | 
with  which  the  great  map  of  the  aiirvey  woi  eibibli«tL 
Si>T#r»l  exceedingly  InCeix«tlnK  point*  wnrc  explained, 
wlirce  ilic  iceographlcal  rvsearchea  bad  snccvedeil  lal 
dcanliely  locating  riiei  of  biblical  «veai*.  a*  wellai' 
abed  much  light  ii|H>n  many  heretofore  doublful  aad 
ililllciilt  aIlu*lonx  In  Ibr  sncrod  wrlllnet. 

The  ])r'>cu--ding«  uf  Wedncaday  were  iritT»duc«<)  liy 
an  extended  biographical  notice  of  the  late  ProfetMit 
Arnold  Guyot.  by  bli  a>ai»taiit,  Mr.  Wllllnn)  LIbbey, 
jun.,  of  PHncclnn.  Mr.  LIbbcy'a  p«p»r  Vflll  appear 
tn  full  in  the  Journal  of  the  AmericAn  scoenpMcal 
aocicty  of  Xew  Vork.  Mr.  William  it.  Uarl*  ol 
Cambridge  gave  tome  valuable  binti  a*  to  gn^ 
graphic  ciati mention,  boacd  upon  lbc)tudJro{plalIll^ 
plaleaiiR,  and  Ibeir  dci^vullviu.  lie  traced  the  bla-a 
tory  of  an  iti'ea  undergoiiif  icnutunl  elevation  llunoghJ 
a  regular  conrve  of  developiuetit.  iikentng  it  to  the 
auCMWl**  phaae*  In  the  life  of  an  organlam-  Hit 
remark*,  which  laid  Kptcinl  atret*  npoa  the  edura- 
tionnl  value  uf  sncli  iiiudlee,  were  admirably  lUiia- 
tratcd  by  a  aerie*  of  paper  inudcU  ahowing  different 
■trigs*  of  dcivlopmcnt  In  tbc  hiatory  of  a  plateau. 

Profeator  K.  Carvlll  Ijtnl*  of  Pbllaili'l|>)>la  di» 
Hu ilieil  a  narrow  ti»p  dyke,  whlob  he  hibl  uticceednl 
in  Iraclni:  continuously  scruM  suulli-eaalem  Pvuft. 
■ylvntila  for  upward*  of  ninety  mlW  tbroiigb  Buck*. 
Moiitgiomery.  Dolawnm.  and  (Shutter  enunilr*.  Tlie 
dyke,  u'likh  Is  generally  only  risible  a«  a  line  uf 
bowlilcra,  Ita*  been  appnronlly  faulted  In  aevnal 
placoa;  one  great  fault  of  acveral  Ibouaand  feet  up- 
throw bDlng  coliicidetii  wlili  a  Inrtc  lateral  displace- 
ment of  both  trap  and  the  adjoining  atrala.  Another 
Important  fault  In  the  uiauk  formalion  ira*  alte 
mentloneil 
roallon 
oli^'Call 
fault. 
Cambrian  ; 

I'rofwtor 
In  the  archeaii' 
Pennsyiva 

bydro-mica  aeliUta  irlilrli  outcrop  llmro  were  oldtf 
that!  the  accompanying  Ihiieatmies,  and  heiioe  not 
til  be  eo^^ider•d  ai  loetMnoridiwed  Silurian  MralO. 
PruteMOr  Carvill  Lewt*  coulil  not  agree  with  ibu*e 
ooncliulolu  regarding  the  atructure  of  thl>  loealliyi 
although  Protraeor  Jamrs  Oclkle  of  SooIImkI,  who  liaM 
recently  vlsl(«d  the  ipoi  In  company  with  Profesatr^ 
Km^ur.  eipreated  himself  aa  entirely  convinced  i<| 
the  oorrecmeu  of  the  latter'*  vtowa, 

Papcn  relating  to  glacial  plienomena,  which  faad'l 
been  so  abiiinUiit  at  the  MiDnea)>oli*  meeting,  aeref 
but  Bcaniily  reprmfnled  in  Pbiladclpbla.     Sir.  J.  C. ' 
Smock  apoko  of  tb«  reiuain*  of  local  glactera  recetitly 
examined  by  bim  In   tlie   Catiklll   Uountaint;  and 
Prof.  J.  C.  Chamberlain,  in  itreaentlng  a  paper  by 
Mr.  J,  E.  Todd,  exhibited  iijion  a  Ian;c  map  Ifae 
course  of    llie   mnralnea  along  the  upper  SIHaourl 
River,  and  explained  llie  effect*  wbirli  iIiom  Iwd  |i[0- 
duced  upon  the  dra]iia4Ee  of  iIh*  Rgton. 
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OiriiiK  to  the  InlflfiN  h«U  whle^h  k*d  pnvaJled 
i1irx»ist>o"<  th*  tntirc  mMlltii;;,  Ui^r*  w*t  but  ■  com- 
pnmiTuI)-  Bmnll  aticndaiice  iijxm  the  flnal  mdon  of 
■ocilon  E  on  Tbiimlay  uioniiiig-  A  tiigc  proportion 
of  ilioio  ilown  oil  iliR  proKntmtiie  for  paper*  liAd 
klreiuljr  left  town;  Mid  almoul  tli«  oiilTCommunkn- 
tton*  of  real  Iiiter«*C  which  app««n><l  were  iliota  at 
ProfvMon  Jiilicn  »nil  Bollon.  repinling  th«  rotuhs 
of  Ihnir  pmiiiliintlnn  of  vnrloiii  unii*.  Starling 
soni*  llnw  iliitHi  wllb  a  »IU(It  of  ilic  >i>-cn  li^'i  'mii- 
•iCAl  suidt'oociirristcim  Ihc  Mant-lic^Ier  b«iich,  llioy 
hjtve  been  Eradually  l«il  to  cxiviid  thuir  n.'S«ArcliM  to 
BonoroiM  sMiil*  from  many  olbi^r  lDcaliii«.  both 
Am«ric*ii  iinil  hniun :  >r»l  llnnlly  to  liicludn  wllhln 
lli*Tii  a  study  uf  all  ocenti.  Iak«,  anil  river  ''UtidK, 
whetbvr  (ocoroul  or  not.  So  far  from  being  rerilliw, 
u  they  wore  contlilerci)  tomv  yi^ar*  ago,  tonoroit* 
boach-Miidti  art  found  to  Ltvo  on  cxcoodlngiy  wide 
dlatribtiii«n>  Already  tetoHty-four  American  and 
tlilrlMii  foreign  locallila»  ai«  known,  and  ihf  number 
It  oonstantl;  Ineretuing.  Tbo  loiidcsl  soiui-i  may  be 
pt«diic«<l  by  auddonly  brlngtnt;  Ingvther  two  ilivid«cl 
portloua  ot  Ibe  >aiid  •iiolowd  In  a  bug.  When  atid- 
<l«Dly  eomptvMed  Itetwcen  ifae  banda,  tinuiL-al  not«s 
lira  cinUtiHl,  tbo  pitch  rising  Bi  Uie  (|Uu:itlt5  It  ill- 
miaishad.  The  comlitlon*  of  xonorouiiir^a,  Prnfitmior 
JuliMi  connitlrn  lo  be  perfect  clryii***,  uiiiforinity  of 
grain  rangius  from  0.3  to  O.S  mm.  in  diameter,  aiid 
fneda«B  from  duit.  Auy  >and  uiiifylng  i1i«e  condi- 
tion*, no  matlor  wbat  be  IIh  natiiro,  he  ihini;*  mny 
b«  musical.  Sonorou*  tanil*,  wlirti  wei,  generally 
become  iinickaand*.  Tliv  mit^rosccipic  study  of  a 
larp  number  ot  laridi  of  oil  kinds  sboircd  thnt  a 
great  variety  of  mineral*  iiarilclpnied  in  Ilicfr  eompo- 
■iUon.  Mo  *uch  iliin);  aa  a  pure  quartt  taiid  wai 
diteovered. 

In  place  of  the  rrgularteHlon  Thursday  afternoon, 
lb*  tecilon  wa*  troalcd  to  nn  exFiir>lon  over  the 
Rendiiiic  railroad,  under  ihegtiUlance  of  Prof euor  II. 
Cantll  Lewit.  Tarioiis  points  wher«  different  fo^ 
matlona  occur  wen-  vijiivd.  and  ibe  compllcni.lunt  of 
tha  local  ii«ology  about  Phllndeli>hl>  weru  ohidalii«d 
M  far  at  luidomooil. 


A'OTES  AND  NEWS. 

fur.  fcnii-aiiiiual  nclciitlfic  (esrion  of  ihe  Xational 
•cailnmy  of  sciences  will  be  held  In  tlie  eourt-hoiit^, 
Newport,  R.I.,  Oct.  N,  itiU,  at  II  o'ctock,  a.u. 

—  An  Inierenilng  study  of  thi"  bod  of  tho  Delaware 
Ri«er  ha«  Jiigt  b«tn  piibllMied  by  the  U.  8.  eoaai-aut^ 
Tcy.  It  )■  tl)«  report  of  Henry  Mitchell  on  the  inelb- 
ods  whicli  haie  been  rolloned,  and  tho  rcsiilla  which 
tiav*  been  reoebeil.  In  reernt  inrTrya  of  wlial  U 
temed '  the  ntuary  of  the  Drlanate,'  rnmi  Phihidel- 
pbia  toa  point  Hfty-lwonillet  b^low.  He  usea  the  term 
'Miliar?';'  becauM  farther  down  ibe  itream,  there 
la  a  aubmerged  delta,  with  numeroui  clinnnets.  *  not 
unllho  tlie  pauetiot  ibeUisiUslppl.  r<r  mom  like  tli<»u 
of  the  Oiuiges  alter  Its  lisuoiipun  lli«  Hay  of  Koiigil.' 
Tlie  laburloua  chanctar  of  Uiia  surrey  may  be  under- 
stood by  iha  ■laietnent  that  sereu  hundred  and  tblrty> 


faor  croM'aeciioikt  liave  Iimd  meuured,  with  wlitlht 
varying  from  one  lo  Hire  mllea,  and  incluiling  many 
IIiohmo'I  >ouiidlii]pL  Protcator  Mllclwlt  tju-akt  In 
temi*  of  hlih  iiralao  ot  lite  skill  wllb  which  Ibia  work 
wm  perfoRned  by  Mr.  J.  A.  Sullivan  of  t1i«  ooaal- 
aiirvey.  Tlie  point  o4  greatest  pliyiieal  importanca 
is  that  of  Ibe  HHun  depth  of  the  eiiuAry.  the  bed  of 
which  vaiiea  »o  Utile  that  the  genenillHd  reviilt  Is 
bMt  expt«>4ed  by  a  boriiontal  nlnljibl  line.  The 
fluetiiatioas  ar«  chiefly  due  to  in«<qnahiie*  In  ibo 
nnitiro  of  Ibe  poll,  Tlie  grand  mean  of  all  tbe  lound- 
ing*  is  IK.IM  feel.  The  brief  report  of  Mr.  Mitchell 
Include*  many  Inleretllag  cummcnta  u|H>n  the  tnrina- 
■ion  of  nn  estuary,  to  wbteh  we  can  only  make  this 
brief  allusion. 

—  Besldea  tliote  wImm  name*  we  previously  pub- 
liihed,  the  followinji;  xeBtlemen  signied  the  request 
to  the  Brlllib  and  American  oaioclattotia,  to  consider 
tho  formation  of  an  International  eongreas.  The  list 
Is  striklnK  oa  rovealtng  tho  grral  extent  of  tlie  tnter- 
ei4l  felt  In  the  undertakliii;.  The  names  referred  to 
ar«:  George  J.  Bruib.  Jame*  D.  Dana,  Jainrs  tiall, 
J,  E,  nilgiud,  J.  S.  Newberry,  C'liarles  A.  Yminc, 
Chnrlcs  £.  lte<(ey,  Wllllsin  .1.  tifai.  I':<lwiinl  ^  Mor«e, 
WItllam  A.  KoBer*.  Knberl  B.  'rbiirsto«i,  John  Trow 
bridge.  J.  Biirkitt  Webb,  N.  IT.  Wineliell,  De  Tolton 
Wood,  Charles  C.  Abbott,  Wlllintii  Asbbumer,  W.  O. 
Atwatcr,  X.  I,.  Brilton.  Robert  Drown,  jun.,  W.  U. 
Chandler,  Alvao  U.  Clarke,  K.  ^V.  Claypide,  Ju«epb 
Cutnmtng*.  George  Davidion.  A.  E.  Dol bear,  Louis 
Elsberg,  S.  ¥.  EInnlon^  J.  Fletcher.  S.  A.  Forbw. 
Simon  H.  Usee,  Jainn»  T.  (iordlnT,  S.  A.  ti<>M- 
aebmidt,  William  II.  Greene  Horatio  Dale.  William 
B.  Ilnien.  Angeln  lleilprir).  SL  W.  Unlinan,  Tloraco 
r.  Horny,  Alexin  A.  .Inllen,  Joteph  Leci>nle.  J, 
Lotidon,  N.  T.  l-uptoD.  Goorge  «cCl.«kle.  II.  Pick- 
man  Mann,  H.  N.  UarilD,  Altnxi  M.  Mayer,  T.  C. 
llendeiiball.  Williiun  U.  7nle^  Jnmca  Edward  Oil- 
ver,  Edward  Orton.  Biebanl  Owen,  A.  S  raeknnl, 
D.  P.  rcnhnllow.  Vf.  U.  Pickering,  William  H.  Tike, 
Kilmiiml  llaynnii  Heynl,  Ira  Itenisen,  John  D.  liunkk, 
1.  C.  Kus*ell.  William  Siiiiiiden,  B.  Slllinian.  Rumtne 
A.  Smith,  Francis  U.  Suillb,  g.  C.  Smlib.  M.  B. 
Snyder,  Orraond  SInDe,  W.  Hudson  Ktoplicns,  Allen 
n.  Tuttlc,  Wnnvn  Ujibam,  l^-iicr  F.  Ward,  M.  E. 
Wadswortli,  Cliiirlc*  I>.  Wnkxiii,  Leonard  Waldo, 
lioliert  B.  Warder,  tk-reno  WntMin.  Cliaries  Whittle- 
sey, Burl  G.  Wilder,  Aloxamier  Wlnebell,  Eleriry  S, 
William*,  Jaenb  L.  Wortman,  Attliur  W.  Wriihi,  E. 
L.  Toumans,  Jouph  Zeiiiniayai'. 

—  ]>r.  Edward  fliannlng  recolwd  In  ISffl  the  Top> 
pan  prize  of  llannrd  iiniverrity,  nnd  Ihe  t«aaj  which 
won  this  di>tl]iclion  bai  just  been  prlnlrd  m  oimi  of 
the  Johns  nupkitis  university  (Indies  in  bltlory,  Tlie 
tlieme  via*  Ibe  lowii  and  county  goveninjfnr  In  tbe 
English  colonies  ot  North  America.  The  anihorU 
led  lo  comiwrn  ilie  Jlaasodiiisetts  syttetn  of  local 
B"Temnietit  wilh  tliat  of  Virginia,  and  to  show  itiai 
bulb  an  stii'vivuls  ul  tbe  Kuglish  common-law  parish 
of  lUUO.  1'bo  esKiy  coocliKtc*  wllb  a  labulnleil  slalo- 
nieiit  ol  local  governnienl  In  England,  Ma*>achiueiti, 
and  TUvinia;  by  glancing  ai  which,  the  tvader  may 
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ttalcklf  cADiprebenil  (h«  divenlly  of  naage  procc«dlng 
ttma  t1i«  aiine  Hock. 

—  Tlii'titwitOTirliienpiKiraliiii  forlMil loons  iiiY«int«d 
by  ihi'  iwo  Krvtidi  »t11<:>'t-«  of  cii^u'inwri.  CipL  Rcnsrd 
anil  Ca III.  Krpli».  i»  itUrnctinijcixnilitcnible  stlontlon 
In  vrarliko  Ell^^>|H^,  Thi-  Pipcriinnnl*.  for  wlilch 
G&mbeiu  iliiHiii;  hli  uli'Tt  l^iwe  i.f  power  obtained 
m  gmM  of  lini.ooO  tiuiics,  how  bvca  cumliiclerl  for  (Jx 
ft*n  pnil  tri  ibe  fomt  nf  Mi-U'lon  «l(h  the  greatest 
MCKNj'.  ']'be  two  nflii-i-ri  linve  Bdnilii^dly  Iieen 
guldi-il  iti  Iheir  siiiJIfs  by  tlic  piirlSxr  laliurn  ot  Mr. 
thipivy  ilo   LOiDu  in   1870-7^.     Thu  vuumtioDs   iaid 


four  hnuT*.    Of  tboir  DnI  trip,  tli«  lnT«iiion  nude 
Iho  followliiK  r«-|iorl; — 

"Ob  A■lf^  9,  at  fmir  r.K.,  witb  tbe  wind  almut 
oalm,  the  »4!ra*tal,  wltli  tlllJe  aiceonlonnl  p^w«r.  roM 
»hivi\j  U)  tile  Ii«l|;lit  of  Ihn  xurioiiiiillii):  upinndt. 
TIta  nuichlii*  vas  put  In  iiintiiin;  and  »oon  Ifav  avro- 
stal  inerMMil  Its  ipaiMl.  ulj''yiiu'  ihi'  »)ii;hioM  inaiw- 
ronnt  of  it«  ruclder.  Tlic  raiilo  wna  flnt  In'ld  iiorlli 
and  »«iith,  tnnin]  Chftiilloii  ami  Vi"rririi-»,  abor* 
tbe  rowl  from  Choiay  to  Ver«nilles:  ami,  in  onlcr  noi 
to  become  piitaii£l«il  among  Ili«  livrs,  Ibe  dlrtctlon 
WAS  clian^  to  V«'S,(illei.  Aliove  Vllliicoublay.  wt 
weiv  iitMiiu  (our  kllonieuet  (t»tii  Ctialoit:  aiul,  (Mr- 


1 


-'^' 


(town  by  lli«  ini-entort  tliviniulvi-t  vf\r  -i  iiiiiiy  u( 
paMXge  »bl«lliinl  by  liie  Pii;ar-4hnpeil  ("nn  <  I  ihr  Iml- 
toon  Mill  tba  BrningcTni.-ii(  ut  the  nidilrr.  OiiBliiulion 
of  Uic  rMtitaiini  of  iho  air  by  the  clioico  ■>(  dlnii^ii- 
aioo*.  anil  mllialiiiti  of  n  •('cvd  capable  of  rt'iiUt' 
Ing  Ibe  wludii  gi'iienilly  prevnlunt  in  Franee.  Capi. 
Rrnan]  undertook  the  more  siHrtly  iclFnllflc  part  o( 
(be  woiki  atiil  (*ai>l.  Krpliii  iIip  rmu  The  (ormcr 
ln<eiii<-ii  tli«  i»-w  el«eiri(.'  ))(le  of  ex«cp(loiial  llfbt- 
nc*  mid  po«er:  and  ilic  lntl«r  couiinicted  the 
tenw  and  Iho  riKldcr,  and  Ilic  appinlui  lor  Ilie 
eloctrlr  ini'lor.  Tbr  linlloou  Ir  formrd  In  llie  iihatio 
oC  BCi|;>ir,  puliilcd  ut  I»>tii  extrvtnilivt:  n  net  baris* 
from  iL  cont.iliiiti:  sm.-iI*  for  two  ni-roiiniil<.  a  din^i'l- 
InC  appaniitia,  and  a  rudiler.  It  U  ■taicd  ilini  liie 
forco  t*  obtained  by  a  icrica  of  dccirli?  accumiiliitor* 
of  ten  ham*-pow«r,  itlilob  may  be  opcratlie  during 


trcOy  tiallsnpil  wltli  llic  b»Iiavlor<i(  ilie  ballooo,  •» 
deulileil  til  rviiirn  mul  to  OeMvnd  at  Chaiais  not*  iih> 
Blsriiling  tli«  narrow  kpai'u  aiJoii<d  by  Ihi-  tren.  Tli» 
linlloon  was  uncursifully  tiirneil  to  tiie  rigfai,  ili«  n*d- 
tter  making  a  email  angle  (about  flevrn  d^raea). 
The  ()lam»t«r  of  tbv  circle  drforlhoi]  waa  nboul  Ihre* 
liundrvd  irieirv*:  tli«  dum«  i>f  the  Invalldea,  taJtcn 
a*  Ui«  point  oF  dlivvUou,  wnt  a  Utile  to  Ibr  r1(ht 
Chaiai*.  After  arriviiig  nhott  ilita  point,  Uie  bal- 
loon wai  «*il]-  turned  to  ili«  left;  aixl  (ooii  it  irtt 
huTMins  tliive  hnndreil  inetr«<*  abcm  lia  point  of 
departure.  It  wna  nvcvMary  to  work  the  mavbln* 
linckvard  and  fornanl,  in  onler  tn  brinB  lh«  balkion 
alH've  the  place  ehoKii  for  ilir  dcfccnU  At  thirty 
lueire*  abot«  Iho  grouuil,  a  miie  droppnl  fr<>m  il>« 
balloon  waa  teited,  and  the  Mi-ro»t«t  waa  bn>u):ht 
down  in  tli«  verr  nxadow  wbeuoe  it  bail  *ri  ufl. 


Hi 
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Serml  llniM  iliirin;  tUe  trip.  Hie  lullaon  iin<l^wctit 
MCillMliHis  of  troni  ivo  lo  Ihrrc  iIpe"^*.  r«tcitib]1ns 
plldiltis:  lll«p  'wc'11Ul|..|i.  wi>n-  nlliil.iil^vl  vlllirr  lo 


I 


» 


tfTTftilRriliM  111  Ihe  uliafie.  or  to  ciirrenii  i>F  Idl-bI  air 
riling  *pnic«llj."  Tli^  hullrjoti  1» r.O 4i'  mpi'i"  Ioiir. 
iui4  8.40  ni^lic«  III  'linmi'lvr.  Tin-  I'uiirni.'  inki-ii, 
*bo«n  Id  aoninipinjing  iiia|>.  was  T.il  kll<>mcln!!i 
toBg,  aail  vaa  ftuiilird  In  lwn>i[v<l)in>n  nilnnlrs. 

—  Wo  l««m  from  the  NVw-York  Iirniicli  lljilro- 
grapbto  oflin,  iliat  ibi?  bnrk  Slillwnicr,  Capt.  Guu- 
il«r,  from  MuiIIIa  to  Xcn  York.  pa>«cil  ilirnugti 
r*at  (jiuiilllies  at  flnalhix  |>iiiii1co  frniii  Mny  :i  (i> 
35  latt,  on  lla  munu  Ir  iiii  Itio  tSlraUa  of  Siinila  unlll 
flft  UMlaaMMr.  Froni  tlie  3d  to  the  81I1  (whuii  In 
Ut.  110  tar  S.,  tuns.  IKi°  E  ),  Uic  piimici!  wm  very 
piMlllu),  witli  nmiiy  ]<irs*  plrrf*:  from  tlic  llilli  t<i 
(be  SOib,  In  )■.■»  qiiniitiiy,  wlih  iiiiiitll«r  piwv*;  (n>m 
Iba  Sthli  to  tli«  :f5lli,  il  WHS  *v^a  only  occasionally, 
flo«iiii|:  III  iMig  luukt  with  the  v'md.  The  piet«t, 
up  to  »ls  or  tKxen  liiclica  In  iliamotor,  were  covoroil 
witb  baraaclM,  by  ihn  welitbt  of  vlilcli  Capt.  Oouiloy 
tfaMight  It  mult)  avctitiially  alnk. 

—Then  I*  hardly  nay  vnhject  lii  gaiRntpUlcal  bib- 
ItoGnphy  to  Itiicre-iiiiv  lo  Aiiiot!--iii  wboUn  a*  tho 
UUIofinpIiyof  Pinli-tiiy'*  c^'isrHptiy ;  and  no  iine  Is 
better  '|imllli>-il  llinii  Hr.  Jii»iiii  Wintor  lo  tivat  otfu 
81*  ■iiiiulalvd  list*  of  ongiiial  and  nutcini'Tited  test 
and  tcaiiilnllont  hare  rrcciitlj'  been  pu>>li>licd  a*  Auf- 
letfu  No.  IS  of  Ihi;  llbrxry  of  IlarvanI  iiiiiiri'r>ltT.  In 
addition  lo  tli«  lUlm,  a  dcai'tiption  i«  ^Irt'ii  of  every 
«4)lion  wblc>i  Is  inenliol)«d,  with  nfcrFUcra  t«  blblJu);- 
rapli«n'  and  u)e«  calaloKiia,  and  wlili  InillcaUonii  of 
111*  Atn«fk«n  tlbnirlM  wlirre  c<>|i1«>  ma;'  \if  found. 
AmMlcsn  coil«ctora  biir«  hvm  diJi£Unt  lii  ttivlr  i|iieft 
f«r  PtoleoriM,  10  oiucli  Itgbi  Is  ibrown  by  ibem 


oil  lli«  caJTtograiible  deTrtopmeot  of  tli*  ncv  rorlil,, 
Tlio  KC«nl  dlip^nlon  of  tli«  IlbMiy  of  H-nry  U.', 
Miirjihf  ha>  t*iiili>il  to  Ibr  «iirlc)iin«nl  <tf  nintiy  olltrr 
llbnxriM.  Mr.  Win  tor  men  Don  4  thai  Pn'siilmt  WItll* 
of  COTuHl  uiiivcnliy  hiu  InU'ly  addnl  aei-cml  vulyi 
editions  to  Iil«  collecljon.  Ur,  Wliiaor'i  critical  iiolea 
ara  full  of  Important  ami  Kooniliie  lor*,  anil  deaem 
a  iTiucb  tnore  car«fiil  rlaumi  and  dlaetistioii  tliaii  our 
coliunn*  am  afford. 

— One  feature  of  Ibo  yvar  In  Eiiro|w  li  tlui  aupcr- 
abundonee  of  Inicct  tlfp.  Tlio  roMii  luvo  bveii 
fairly  ealrn  awny  wlih  urccn-lly  lapbln);  cockmacbu 
ab(>ii]iil.  and  Mfariiit  of  iln£<x>-fli«4  ^re  rvporled  In 
Mletlu:  nil  llic  luorniiigof  July  I  ili<!  aky  is  laiO  to 
liuve  been  darkcrinl  liy  itiem  at  Riitlbor,  and  on  tli« 
3d  Ilie  name  ap|icaranca  wut  obMTTvd  for  lulf  an 
hour  at  Kclrlirtibacb,  niid  alunic  Iho  North  Hut  cOMt 
for  Ave  niilM  Intanil  tlie  same  tiling  bai  ocourrcd. 

—  The  twcniy-lifili  geiieml  nieeilng  of  ibc  German 
«nglneen  sock-tj  will  be  held  al  Mninilielni  In  Srp- 
lember,  when  the  nioit  liitcmciiig  public  w«rk4, 
prlTntu  man itfaciu ring  •siabllfhnieiil*,  etc.,  wljl  be 
vUlt4ttl  by  the  niemben.  A  apeciaJ  commliiee  wril) 
report  on  the  law  of  [ndtiairliil  protection  (patent 
law.  rvKistratlon  of  tradr-inark*.  etc.),  anotlier  will 
II  [iiirL  iiTi  McaiD-boltcr*  and  cn]iinf*i  and  aiiolberoB 
ill'  |it  I  tirnl  education  of  yoiinc  eii|tiiieet«.  Among 
Tli<<  jinpprs  to  be  resil  Is  one  by  Profesior  netrnonit 
on  Itie  grapbieal  Ircairoent  of  ths  mediaiilcal  theory 
of  henl,  Biiothrr  Iij  llr.  I..  Toil  on  the  Indiialiy  of 
Mannheim  and  surraundiiiKii.  This  lociety  bos  nov 
fifty-one  hundred  menihcr»,  and  hai  twcBif^nin* 
bnuicbe*  in  varloni  dislrlci*. 

—  The  death  of  Prof.  J.  C.  Schioodte,  a  prominent 
i!ntiiniolO)[U(,  and  wlltor  of  the  yaturkislnrlfk  lUt- 
rkrt'l,  at  C'opeiihajien,  at  the  ago  of  aiity-ntue,  i* 
ainiouiici'il. 

^  About  ten  yrare  afo  Mr.  Eriipp  uf  Eiueii  bui^ 
mwcil  £1^500,1X10  to  Im  repaid  lu  jearly  initulmenis 
extending  (O  1807;  arnui^nenls  bare  jutt  been 
made,  bo««ver,  for  repaying  within  a  tliott  ilmc  the 
whole  of  the  >uni  ntlll  rcmalnltic  nndi*c liaised. 
Theto  (treat  tt»«1-wof k*. «  htcb  are  now  In  full  opera- 
tion, tia^\ttjr  19,000  work'peopte  In  the  rarioua 
ilepactments. 

—  The  reaulta  of  Dr.  Miiller'*  In  vest  if»  lions  on  iIil- 
ahsor^ilion  of  gases  b;  steel,  piibllthed  in  the  Juuttiai 
of  Ihr  Society  of  German  etiglneer*,  have  been  Ihn* 
■iimmarlicd  In  the  Ironuionntr:  "Tbn  Ha*  libcrateil 
from  »lcel  In  ilir  l|i|illil  stale  before  willdlllcaliou  is 
cMelly  carbuiiic  oxide.  Tli*  rl'lngc  I'f  steel,  ninl  con- 
lequenlly  the  fornintion  of  blow-lioles,  I*  attrlbiileil 
to  hydrogen  and  nilmgeti.  and  to  a  small  extent  to 
rArbonlc  oxIiUu" 

—  A  new  pcrfrct-eoinbiMtlon  Move  for  domestic 
MH  haa  been  invented  by  Mr,  Ili-nry  Thoinpaan,  of 
CnnooliUTT,  England.  Eternally  It  rcMiablcs  ibo 
otillnary  rrglitcr-atorc,  hut  In  Its  tntonial  iivnitri.c- 
tl<>n  it  widely  dlRerft  ttimi  It.  A  rcccH  at  the  bark 
of  the  TliouipMti  (lute  It  fllleil  with  coal  at  t'tariiNc: 
and  behind  the  coal  U  a  verticnl  binged  ptatu,  whieb 
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U  M  arruigwl  a*  alwftja  to  «seri  a  e«iiile  prtunre 
im  Uie  C(m1  uid  Ibe  bod;  of  the  Kre,  tcndlns  to  push 
llMi  Ci>kI  f(«ward  IokbtiI  Ibe  ban.  .V  illsbt  stirring 
of  III*  flra  fkiuM  It  to  bo  lao*«ii«J,  kiuI  t)i*  (iipl  to 
-b«  preMcd  forwanl  to  tli«  front  to  wpleiiith  tlia  Are. 
'Wli«ii  th«  coal  bu  hptn  coiiauineil,  the  v«rlkal  plate 
I*  poalifil  lurk,  mid  a  frcili  clinrge  of  coul  iniertod. 
It  will  IliiD  bn  Hfe.a  tlinl  lli(^  coal  at  tlic  bjirk  U  un- 
(lersning  a  [imi^M  o(  ci'khij  lirtnr*  helna  imfltsd 
ti>rvranl.  Tli#  icawi  evol>«l  from  it.  iii»(>.-it<]  ol  pu»- 
liig  up  ibi!  clilmiiay  and  iiila  Ibn  air  in  llie  rorm  of 
folld  carbon,  ntn  carried  donnwanli  by  llie  drku^ht 
prorfncrd  liy  kti  IngDnlDUi  bat  ilmple  arrsngDinniit  at 
Ibe  iMck  of  lli«  «li>v«,  and  am  duMvcrpd  baiwath  Ih« 
|mll^.  At  [Ilia  point  they  &rc  dr«wn  tipwanl*  tlirausli 
tlicliicMideamitllreJn  wliicbPT^ry  parilcleot  biqoIm 
It  cotiaumed.  Tbi;  waita  product*  of  combuaiion 
{AM  up  tlio  fthlmni^y  In  tlii>  uaual  way,  but  wllboul 
Ifae  UMiat  atifiidaRl  ratullt  of  aaiokc  and  toot. 

—  A  lady,  who  request*  thai  lier  name  nay  not  be 
divulfed.  hu  oSef«d  thn  UnttenJty  ot  Hdilelberg 
tlte  aiim  ot  100,000  marka  It  vofiieii  are  adiultted  to 
thu  Ifciurea;  but  ILc  aetiate  rcfuwit, 

— Stblrlakoir*  aleamur*.  the  Obi  and  Nonlenikiald, 
mn  to  Iwvg  Arckangel  on  ibo  Kith  of  Jiiii«  for  ihc 
Pulflbora  ind  YcnUai  r«t|)»ct<T«ty. 

—  Til*  railM.  LawA*.  and  Llmbanit  RiTer*  of 
nortb-r«»t  Borneo  ha**  i>e«n  tlilied  by  Conaul'geii- 
•ral  I>ci)i.  TlieT  lie  lii'iwuoii  Uie  Bmii«l  dintrlct  and 
the  territory  of  111'  Nnrlli  l)t>rn(ia  roTnpaiiy.  Tbity 
liave  been  rislted  by  but  very  l(iw  Kuropeana,  and 
only  tn  racent  yeftn.  Tlie  I.imbaiig  appears  to  l>e 
uaiijtabk  for  rlver-*teamen  about  one  bundred  *nd 
Ibirly  iniiea,  Hi*  Pada*  for  one  bundnd.  and  the 
Lnviu  for  only  thirty  mllea.  In  the  Interior,  on  tlie 
hiuha  ot  tbi'  ivo  toruier,  it  a  ralallvely  deiite  popu- 
lailon,  nc-f^'ipyUiSaSntcounirrvliIi  many  m^o  palm  a. 
Tlie  uDiiiitiy  on  the  banki  of  the  I.itirai  It  attractive, 
well  irouileil,  billy,  butapartely  [lopulaled. 

— Sir  Erattniu  Wilton,  tbe  grekt  authority  on  tkln* 
diWMM,  wan  bnrlrd  In  the  Tlllagi:  chiircliyafd  of 
tiwanacumhe  In  Kent,  on  .\iiji.  I!l.  Ho  waa  no  leta 
celebnied  for  bit  many  d(«ilt  of  pbllnnthropy  than 
for  hit  knowli'il^-e  of  bli  profi-Mion.  llioi));b  his  re- 
luuvnl  of  [he  KsTptlHii  ntiollsk  L'lcopaira't  Xi-nik  to 
tliu  Tbaiiit't  I'dibankiiiciit  wa*  Ibe  lalMl:  chln^  that 

bruugbl  hl>  nam*  Into  public  notice.  It  bat  baon 
•Ulcd  thai  Ibe  College  of  Ultgitoas  will  receive  a 
haadtvd  and  elBhtjr  thoutand  poundt  aa  bla  reaiiluaiy 
lesaieee;  ih*  Royal  medical  benerolent  college,  the 
Ucdical  beuevol«iit  fund,  and  the  Royal  iita-bathing 
InlUniary,  Uargaie.  will  recvlr*  Ats  thoiiaaail  pouiida 

— The  avraln*  water-tpray  rentilator,  which  wot 
fixed  elgtiUMi  oiontb*  bko  In  Ihn  pbytldant'  eonnilt- 
Ing-room  of  the  London  hoipll^l,  hat  |Wan  aiich  tatl*- 
(aMlMI  lo  the  medical  ttaS,  that  anolbcr  ItidlallnUon 
of  lb*  aCrntua  tyili-ni  In  the  throat  ooiituliiii^-ruoin 
baa  been  rotolved  on.  The  new  UiilTenliy  ot  Morth 
Wd«t  •!  Ban)[or,  ha*  alio  adopted  Ibc  ajttcm. 


—  Tlie  Kasfllth  mteHtutle  tlal«t,  tliat  many  of  Ibe 
proviilooal  ordert  granted  by  the  l>ontd  of  Inwle  for 
electric  Ughllng  to  I>indon  nil!  be  nsTokcd  at  once, 
and  DnloM  renotred  U'fore  IIm>  IStti  ot  October,  or  hy 
lliai  time  nUltted,  nearly  all  of  the  ranaaluiler  irlll  to 
rvToktd ;  to  that  for  the  preteiil  there  it  little  likeli- 
hood  of  London's  being  Illuminated  by  the  eleMrle 
llgbt. 

—  A  caldi-  mcon^p  to  Rarratil  ei>lle(o  obtcrratory, 
from  Dr.  A.  Rrii<i|;iT,  nt  Kl"!,  anonnwe  Ih*  diaeorerr 
of  n  brlitbl  comcl,  on  Seplt-mlier  IT,  by  Wolf  (prob- 
ably Dr.  Wolf,  of  Ibe  j^iirich  obn-rtaloryl.  An  obMr- 
vallon  wni  sccurecl  alfiliaaburg.  on*  tlie  Rib,  at  fol- 
lowii:  Srpirmtipr  si).44dT.  Oropnwlob  mean  time. 
R,  A.Slh..  15in.,  aa.a*.  Decl. +M«  »  M".  Daily 
m<riioii  in  R.  A-.  +aO»„  in  declination  +39'. 

—  Tbe  illSlculiy  of  •olderlng  aluminium  ha«  been 
oiic  i>t  the  principal  ban  to  <U  UMfalneta.  Mr.  Betir- 
boiitc  La*  recenity  coEumnalcated  to  the  Frandi 
Aeailetnle  do*  tclencet  a  jiraeeet  vblcb  obviate*  thla 
dilBeully.  He  uie*  alloy*  of  ilnc  and  tin.  or  prefer- 
ably of  tin,  bUrauih,  and  aliimlnlnm,  wblcbL,  he 
•ayt,  take  upon  the  mirfnci^  of  aluminium  at  onllnuT 
tolder  doea  upon  other  metal*.  He,  iberefore.  coat* 
Hie  alumlniuin  with  tlieac,  and  any  other  metal  with 
tin;  and  then  tbe  eurfacei  may  be  aoldered  at  naual. 
For  objecta  wbleh  are  to  ha  worked  after  jolnlnz,  he 
iitee  a  tolder  of  forly-flTe  part*  tin,  and  ten  aluniiti- 
lam,  which  will  itand  hoininerlap  and  lunilng.  For 
ordinary  iointe,  lea*  aluminium  Is  required.  The  pn>- 
ceii  l>  vfleclcd  with  the  common  toldarltig-lroit,  but 
nothing  it  a^d  aa  to  Iho  uae  ot  any  Ddi. 

— A  light  oartli^uatce  thock,  Inttlng  ten  or  (ifteea 
aeeoTidt.  wat  fell  about  S.14  •tandanl  time  through 
Ohio  Bii>l  Ihe  adjoininx  partt  of  renntylraoia,  Onta- 
rio, Michigan,  and  Indiana.  Thnrc  waa  no  terioua 
ilainagn  cnuicd  by  It;  hut  biilldiagt  were  thakeoi, 
glatairare  wa*  broken,  furniture  mored.  dlsl>et  fell 
from  tbelvet,  and  tlie  ponple  In  tome  j>lacni  ran  out 
of  Ihclr  hoiuct.  The  ilrenglli  of  lite  thook  would 
thn*  liOem  to  ho  alonit  lliii  tame  at  that  of  Atig,  10 
about  Kew  Joteey.  Although  tlie  Mlattsalppi  ood 
Olilo  valley*  are  generally  accounted  free  fcxiB  earib- 
quokfe,  tlie  following  lUi  from  Profcator  Rockwontl't 
note*  In  the  Jmerfrin  Journal  ijf  *c(<itce  includes  a 
number  tram  that  region;  In  19<1  there  were  (hock* 
In  Indiana  on  April  3I)  and  May  27.  and  in  Ohio  on 
Aug.  m  Iti  iS:^,  In  Itlinoii  on  July  JO;  a  genera) 
tbocic  tbroiigh  Indiana,  llllnola,  Mlteonri,  and  Een> 
tucky,  onSvpL  :ft ;  ami  again,  feebler,  at  mlJuigbt  of 
Out.  U  and  15,  over  a  gltuUar  area;  ami  in  llllnoti  oa 
Oct.  aa  and  N'ov.  14.  In  1^1.  nbuui  Cairo,  III.,  on 
Jan.  11;  through  Indiana,  llllnol*,  aod  lower  .tlicbl- 
Kan.  on  Feb.  4;  and  about  Cairo  on  Aivil  13  muI 
July  (I. 

In  lbs  newfipAper  reporia  of  tbe  rartli^aahe  ct 
Aug.  10,  it  woa  often  Incorrectly  *tnt«l  that  the  thoek 
vu  fell  In  Wtlminfion,  M.C.  Tbli  wat  a  raitUke 
for  Wllnilogloh,  i>fl.  Tlie  f<w  reporu  of  bulldlug* 
uneillirown.  ami  many  iit  the  accu4inl*  of  orerturned 
ehiuuiey*.  were  alw  iiicomcl.  Special  Inquiry  tbow* 
Hie  Unt  reporia  U>  have  been  es^gented  aa  otuaL 
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COMMENT  ASD  CRITICISM. 

Tilt:  n^poHa  of  sgrit-nltiiral  ospcrimciit-sUi- 
[tiooB.  L'xperlmi^uUit  rHi-ins.  and  similar  inatitii- 
lloiiH,  rorm  n  cliL-.n  of  lilevaiiirc  wliieli  U  iv]iii|ly 
iitci't-niiii}{  ill  voIdtoo.  itiul  whiHi.  nliili'  il  coti- 
Will*  very  mncli  Uint  is  {ill  Iviist  IVom  n  scicn- 
tiflc  «tn till- point)  simjtiy  ti-asli,  also  ronlflins 
miich  thnt  \*  of  eci«ntiflc  vnlno.  In  vailing 
attention  to  a  very  ]ii-evulenl  Taiilt  of  sucli 
liiibliailionH.  wc  would  not  be  iiuilerstood  ilh 
ralliii);  in  <|ii('sti<>ii  llitii'  intcrtiliic^  for  tbi*  {iiir- 
jmncs  for  whioli  they  arc  inlcmloil.  and  still 
Ivss  nH  lucking  in  iippiecialiou  of  ttic  valuable 
'  scientiH*.*  rcoiilu  nhich  many  of  theiu  contain 
—  nsuallj,  it  must  lie  tonfeased.  rather  apiir- 
Ingly.  Tbe  fmill  lo  which  wi-  refer  i«  not  one 
oT  matter,  but  of  form.  It  is  llic  Int-k  of  luiy 
intelli^ont  discussion  of  the  remits  of  expeii- 
iDciits :  and  it  inake.t  EUelf  felt  moat  aeverel.v, 
precisely  In  Um-  coAca  in  wbich  tboav  reitults 
arc  mottl  lm|>ortspt  ooien  till  rally. 


Wb»L  would  be  thought  of  an  ualrotionier. 
wlio.  atU-r  obaeniug  an  F<-li|>t>c,  or  »  Lran.^it  of 
VcnuH.  tilKiiilil  ]>rfscut  ox  his  ii>]>orl,  sirnitly  » 
iDcmonimluin  of  ll»e  observation!'  (akcti.  with- 
ont  r«tlncing  or  di'^ciisstiig  Ibom'f  Ycl  sub- 
MaDtlnllr  Ihix  is  what  wo  Rnd  in  very  many 
af^Ticttltaral  reports.  The  experiments  have 
been  planned  with  more  or  Icas  intelligence  luid 
wire,  nrnl  execuW'd  with  more  or  le«ii  of  |iaiii.*- 
taking  iipmrni-y.  iicconling  in  fireitnuttaiiwa; 
bill  tlieiv  the  ex  pcrlmc  liter  has  »lop|>cd,  appar- 
ently forgetting  or  ignoring  that  Ins  work  la 
Ofily  half  done.  The  experiuieiil  planned  and 
<-xcvntMl.  there  still  iciiuiilut  thf  task  of  com- 
bining and  lojtting  the  rentills,  so  us  tu  <Iot4.-ct 
(heir  fnllsciea,  and  bring  out  what  Lhev  really 
teach  :  in  other  woi-ds,  the  Uiek  of  discuseion. 


lluit  the  Uwk  of  discitMioD  is  so  often  neg- 
.<(».  n.— I'M. 


k'ctc<l  inay  he  due  to  HOreral  caasee.  Ofton 
it  is  apparent  from  tho  tone  of  the  report,  that 
Lilt'  author  has  featwl  the  repixiach  of  being  a 
'theorist,'  and  has  rather  OBlentaliotisly  con- 
fliieil  hiiiiM-tf  lo  a  bare  stateioent  of  facts  ob- 
Morrcd.  \'»gnv  and  uii<IUdplin«()  Uieorizing, 
and  baitty  generalUaiion*.  iin-,  of  course,  to  bo 
avoided  :  but  thc»c  arc  inoiDOthing  very  diHt^r- 
out  IVom  sober  atudy  and  dlMiiswoii.  t*aeta 
are  good.  capeehiUy  wbeii  tbcy  tench  prinel- 
plvs;  but  he  who  will  have  nothing  bin  facts 
confines  himself  to  the  busks  of  inveol4gation. 
Ill  other  cases  oiic  can  scarcely  a\t>id  th<-  im- 
|>i-easion  that  the  writer  hoe  been  too  indolent 
to  lUscuss  his  reaulta ;  nod  in  aomo  iustancos 
the  susi>ieioii  is  even  auggctited  that  he  has 
lM'«n  overcome  by  their  oomplexlty  or  nnex* 
iweiedwcw. 

But,  froni  wimtcwr  oiuise'  originating,  Uiu 
prevailing  fushion  of  presenting  experimental 
work  is  to  be  reprobate<l.  An  aiilhoi'  hni^  no 
right  to  require  that  his  readera  miike  tlint 
critical  oomparison  of  resnita  which  he  i.i  too 
indolent  or  too  incompetent  lo  uiKli-mike  hiin- 
•clf ;  nor  lo  thrust  npon  tbe  uiisdeutific  piililic. 
to  whom  sucli  report*  »s  we  arc  speaking  of  are 
mainly  addressed,  crude  and  supei-flcial  conelu- 
!iioiia  aa  the  results  of  scleutiQc  iiivesti^ittlotiH, 
Indeed,  it  h  to  tbi->  latter  claaa that  tbe  |)i-(ietio*- 
is  likHy  to  pn>ve  mo;*l  pt-rniciou!!.  The  lraine<I 
jieientilie  man  can  remlily  detect  tlie-  nlisence 
of  critical  discussion,  even  though  he  may  not 
feel  called  ii]>on  to  supply  the  lack :  but  tbe 
iinscieotiHe  reader,  who  has  hud  no  training 
of  this  sort,  \■^  \ery  fikely  to  accept  whatever 
conclusions  his  author  ilraw:t.  how«ver  Inode- 
ijiiatc,  sw  cxpreising  thu  sum  of  truth  n[K>» 
that  subject,  or  to  stand  bewildered  before  a 
ma^  of  details,  with  no  clear  idea  of  what 
they  prove. 

We  submit  th.1t  in  neither  cose  is  the  experi- 
menter fulfilling  his  <Iiity  to  his  constitucnta. 
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Wben  tl)(!  )niljliv  Tiincls  arc  to  be  fixitondcil  in 
scEciiliSc  iiiTMligntion,  tlio  public  lias  n  right 
to  ctnnnnd  that  the  work  be  put  into  the  hands 
or  Ihose  who  are  not  ouljr  Industrioiifi  esiKii- 
neotcrs,  but  who  are  abtu  iind  nllling  to  lent 
critically'  tbu  rcHtiltA  oT  their  own  fXiH-iiincnts, 
and  present  to  the  jtulilic  only  results  which 
liarc  ciKlurcd  such  tt'Sling. 


When  the  president  or  Ihc  geographical  sec- 
tion of  the  Uritisb  aBsocialion  declared  tliat 
llio  Portirgitese  'lost  colony,'  sa  deBcriled  by 
Mr.  lliililnirlon.  '  was  somclliing  quite  new  to 
gcogmpbcrs.'  he  iloiibllcss  fniled  to  recall  that 
in  ISKl  ltd t<-n court  { Dcacobrimcntos  .  .  . 
do  I'ortugueses,  pp.  i:i2-135}  printed  the 
grant  to  Fagiindca  of  March  13.  1521.  which 
U  also  contuiued  In  Do  Canto's  Memoria  his- 
lorioa,  p.  W.  The  whole  subject  of  ilic  dis- 
coveries of  Fugiinde^  is  taken  up  bv  those 
authors,  and  also  by  llcnry  Ilarrissv  in  ItU 
CaboU,  pp.  273-377  (Paris,  IH.S2),  and  in 
hi*  CorU-lloal,  p.  m  and  171  (I'aris,  IMS.i). 
General  Lcn-oy  also  failed  to  rcineinbcr  that 
Ernesto  do  Canto,  llic  Icarni^  antii|iiary  of  S, 
Miguel,  one  of  the  Azores  —  to  whom  Harriiwc 
nek  now  ledges  his  in<leblednc89  —  discovered 
among  the  uianuscHptaof  the  Torr«  do  Tombo 
a  etirttt  of  tb<.-  4th  May,  1&67,  relating  to  ttie 
second  lost  ['orlngiK-ne  colony  mentioned  by 
Mr.  Haliburton.  This  docittncnl  la  In  Do 
Canto'a  Menioria  hisloriea  entitled  Os  Corte- 
R«ac«,  ]i.  161  (S.  Miguel.  \i*K:i)  :  and  also  in 
llic  appendix  to  Harrisse's  Cortc-Ilcal,  p.  2S.'>, 
where  it  is  staled  that  It  was  commnnicntefl  by 
Mr.  Do  Canto.  These  three  books,  and  others 
which  wc  hate  no  a]>ace  In  mention  at  this 
time,  contain  documents  going  to  show  that 
those  expe<UtioDB  actually  sailed,  and  alfo  eon- 
tain  the  coinuils^ions  and  conflnnntioiiM  granted 
the  (■orK'-Iltals.  their  contcmiioratics  and  snc- 
ccMom,  at^'a^ioubl  times. 


serve  them.  The  chief  dilllcallj  tn  SQch  an 
attempt  would  doubtless  l>o  tbo  disoonragv- 
nient  of  wailing  through  a  considerablo  time 
without  shucks  to  observe :  but  this  time  is  not 
so  long  as  many  would  auppoae,  as  may  be 
seen  by  looking  over  liockwoo*!**  earthquake 
lists.  The  only  systematic  work  now  under- 
taken coniists  in  tbo  collection  of  aeeidenlal 
reconls  by  Professor  Kockwood  and  soidc  few 
other  9tu<leQls  of  the  question,  aitd  the  rcjiort- 
ingof  ordinary  n on -inatni mental  observationB 
from  th>.>  signal-sorncc  atutious.  This  small 
beginning  could  be  greatly  improvcti  If  Uie 
\j.  S.  geological  survey  could  lend  a  bainJ  by 
providing  simple  seismomcti-ne  fur  a  moderate 
number  of  stations  :  and  would  be  still  fbrtber 
advanced  if  abaer\'crs  and  students  of  this 
brniK'h  of  pliysi<-ul  geogragiliy  would  resolve 
themselve-H  into  an  earthi)iud(e-ctub,  unembar- 
rassed by  formal  regulations,  ehicHy  with  thtj 
object  of  becoming  known  to  one  another,  ar 
thus  insin-ing  the  proper  collection  and  colla- 
tion of  their  observations.  We  sbouM  be  glad^ 
to  have  correspondence  ou  tbis  subject. 


TiiB  occurrence  of  two  light  but  wide-spread 
eaithqunkcs  within  two  months  in  oar  usual- 
ly quiet  eastern  state*  awakens  attention  to 
Ihe  abaenoe  of  any  orgamzed  att^'oipt  to  oli- 


LBTTERS  TO   THU  EDITOR. 

t't  Oorrfpnnili^lt  <trt  T*^pmtra  to  Ir  n»  trtj/*t  fmtUtiX 

ClsMlficatioa  of  the  Holluaoa. 

Ix  Ihe  [mtruetiire  coiuracnt*  on  Ibc  'clDniQralln 
ot  till.-  Mulliuca'  bf  Mnu*.  DnII  ami  haukvaerjt 
apn./u,*  of  rrofetsor  Bay  l.unkut.KT'*  article  •  Mu 
junca'   ill  tlie    *  Encydopieilin    Hiiunnka.'   set 
points  are  iiDMilcoiiDeruingvilikli  lihoalit  beple 
to  be  better  iTifonueil. 

In  tlia  original  review  by  Mr.  Dall  ISetraet,  lit 
7311).  it  la  remnrkotl  thnt  '  tin  liiiiclc  Instance  ii(  n  eal 
cilleil  'y.iw  HUKiiig  r«(-e(it  Mrjljnarn  neciiin; '  ami  in  liisi 
reiily  iliat  goiiileiiisn  nil(l>>,  Uint  he  "  sliould  l>«  gjue- 
fill  til  PrcifeMor  Lanhvuivr  fot  llio  asma  of  aay  r*««nt 
niollusk  having  a  shelly  or  nveii  pttrlliilly  *calcllM' 
Jaw"  iSetentf,  Iv.  143).  I  hnv  l-mg  b«ien  utiil«r  Ili> 
Imprt!fe*ian  llul  the  NautUMai-  riiral>li'ii  mil-Ii  an  hi- 
itanee.  Wooiwsnl  oxprrupil  ilii>  lielkf  ot  nialAiYilo- 
Ulklt  III  hi*  ttnlement.  Iliitt.  "  in  llin  rcernt  Nautiiur. 
the  maridiblt*  IU1I  honij,  bill  calrijlr^l  to  a  <tm*U'T' ^ 
abl*  rittvil :"  and  I'mfi-mor  l.Ankv*U-r  inp.  ciL  p-OSiJ^ 
asy*  ilisi  111  llie  c-iihaliipml*  I'Siplionopoda'j  "!' 

fawn  Iiavn  Ilie  forni  ot  ■  )>ilr  of  [lowerfal  D«ak<.  rlibi-. 
lornyor  catctArd  (AViud/un)."   I*  lber«  any  n-aum  t4 
doubi  or  dlipiiiE  ilie  corrcctiiet*  o[  tueb  anil  tltuiUr ' 
•tatemcnt*? 

In  my  'Arrangvmetit  ot  llie  fiiiulllt-A  of  mollutl*' 
(ISIl).  I  uluiitled  as  arden  ot  An-pliala  fntbrrwlae 
CuiicliifiTn.  orLiiHX'cplulnlilie  Dimjaria.  Iictrro*ay- 
uria,  and  Uonomyariu,  but  imdcr  nienlal  pruiriL 


OtobskS.  1881.] 


SCIENCE. 


335 


wM  awire  of  ili«  appirent  «x(«riiiSoiii  aignaliMd  by 
Mr.  Dall,  ami  cotilil  adil  «itliict  liinii*  rufcrmi  to  the 
Pt«rltilM«r  Avkulidar,  ai  well  a*  ibo  Uiiellerildae 
reUIcieJ  among  [)ia  Dlmyarla.  Tlie  Moiiuuij^rU 
■ocmiTil  i»  tn«.  however,  lo  be  a  nniumi  '  i;eiivtl[' ' 
troiip.  mail  ibo  UuellorildM  w«ra  blmutculose  iii 
joQtJi,  ukI  tholr  tnonoinyarUTi  cbHraclerUUc*  Id  the 
•clultapHBtedtabeapacnItarWiooloiilcaliulaplallon. 
I  am  Dilll  dltpoMd  to  twilsvp  that  tlio  Moii omy aria  eon- 
•UtuTc  a  natural  eroup,  alihoiish  llr.  Hall  has  pood 

rtMOlu  for  thiiiklnji  l.liat,  "In  farl.  tlirro  itors  nril  al 
pntsnl  ■"■cm  la  Iw  any  |[ooil  linsls  fur  nnlliitl  i1lvl^ 
M>n>  Iti  Ihc  LliKM^flphafiL."  Wbnt  Mr  D.ilJ  iI^ilsnalM 
lu  'the  rPTnarkuliln  chamctan  at  the  gnni|>  of  Met- 
arriilptac'  wnicd  lo  mc  to  fiiniUli  as  gnoil  a  basli 
for  ail  *  ortlcr '  ai  aiif  ot  tlianc  that  have  limn  iiicd  for 
that  punxnc;  con*aqaently  I  gitre  Ihe  iiainc  as  an 
ordinal  duigiullon  in  Iim. 

Bui  the  quMtlon  B'bothcT  cprljun  giDiip*  are  of 
ordinal  or  minor  vbIup  is  of  low  moment  than  the 
natural  lubdivision  of  the  clasa.  U  the  royoloBical 
(iwuliaritki  arc  not  Ibe  hoil  critirria,  what  are? 

A  vim  thai  hnjf  hnil  •tome  ciirrirni.'y.  UiaX  the  Mo- 
nomyariA  are  Inferior  fortm  of  Acuplmla,  Is  iKWatlved 
by  boib  cml)ryi>li'pc:ni  unil  pnleoniuluuical  evTdtmce. 
Tilt!  testimuay  of  both  is  concltiiive  iTist  the  Moiio- 
nyaria  are  derliativei  fruiu  Dioiynrin. 

Is  it  fertulii  thai  IliM  shell  of  Ihu  Polyplacoplior* 
(Chitons)  Is  ilie  «xat!l  lu>molnjriie  of  Ihe  nbellt  of  the 
typical  Uastru)jml«  'i  1  am  acfiuoiuted  whh  irlwt  lias 
btleii  iiubllRheil  I'f  ilie  eiiihm>lo^  of  the  fsroiip,  bin 
am  left  iii  tloubi  hoth  a*  tn  fauie  and  liiIerpretaiioiiM. 
At  any  rale,  It  l»  oortAlri  that  the  old  tick's  of  a  «1aM 
relation  lii>tn«>rn  the  rolyplnrniihnra  ami  lliit  dooo- 
uloMnte  Ua»tro|)riiU  hul  rert  lllltn  ni(ir|ilio logical 
basis. 

My  crallttide  f>ir  Ui«  oxroll'-nl  nrticle  of  Pr<ife>«or 
LaiikeHter  impela  me  to  c«rtlUlly  liidor*e  ibe  enooinl- 
iinii  of  3Ir.  I>aII,  while  I  coiiuiir  witb  ilin  critic  a»  to 
(he  family  arraniteinoiit. 

I'roteasor  Lankretcr  )ia*  aometicnra  bven  mUled, 
tiHv  by  iioi  Ti' me ni tiering  that  the  inrne  ohjerta  may 
he  calM  by  i1in>'t<-i>l  naiiirn:  for  Initniire.  hf  hnn 
n-fvrred  i"  iho  'l[,t<'lilflIoua  (1.1.1.  or  1),'  a  gaitro- 
(inl  niun^il  •  I'l/mta.  Lam.  (dg.  :MJ.'  but  Ihe  Jlgiirc 
ri-tir«»NiU  a  lyiie  belonging  tn  th«  'TcnlogloiM 
(:t.  1.  3),'  and  repealed  tber^under  n>  one  of  the 
'fainlly  4,  Ilollidu;.'  under  the  name  •  Picuhi.'  As 
my  eyes  ll)ihi  on  neiglilioring  uiitnei,  I  tnuy  iidil 
thai  the  '  I'tiUrMlaTiiJat'  ainl  '  Oru'uni '  do  not 
ftittll  the  eondUiuiis  of  Ibe  'Sipliunocblainyda.'  — 
'sltnll  alwnTi  spiral:'  Ibcy  do  not  have  true  npiivs. 
ProfeHof  Lallkpsler  liaa  been  deeeiveil  Iiy  fnliie 
gulilM.  Such  la|)9rt  are,  liowever.  of  a  kitiil  Invvi- 
table  in  a  oeneral  work ;  fur  it  is  [lujins-itile  Tdf  oik; 
man  to  verify  eTcvy  ttaletnvtil.  TlIKO.  GlLU 

A  faatlng  pl^ 

Ix  %  recent  flo(«l  (June  IiU  that  vUtlnd  this  nolKli- 
tioihooil,  Mr.  Ji'lin  AiigbcnbDiiKli  of  Went  Manchester 
I'lWiialiip  ImiI  live  h"g*  earrleil  uway  by  the  Water. 
On  Aiif;.  7  one  «(  them  n'as  found  under  a  Urge 
heap  of  drlfiu'iiod  about  a  mitc  from  the  home  uf 
Mr  AuKh«^iiliikush.  The  animal  had  been  securely 
linprlsooud  by  ihit  timber,  and  had  not  eal«n  any 
Ibliif  (or  forly'liro  ilays.  Although  veiy  coosld- 
erably  nmaclati^  wheu  telewed  from  It*  priaiui,  it 
nppeamd  to  have  no  trouble  bi  tmplylng  a  cruck  of 
ibiGk  milk  that  was  offered  It.  It  hus  s[ni!e  bt^en 
dohiK  will),  and  no  doubt  will  socm  rucuver  ail  it  lost 
In  flesb.  K.  F.  &. 

Tart,  Pena. 


A    WIDER  USB  FOR  THE  LIBRARIES  OF 
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Ti>  Uiow!  who  arp  ohligcd  to  tiso  ihe  ISbnrie* 
of  oar  Rmallftr  iKtllcgcs,  it  is  often  »  souixm  of 
vpxstion  to  flnd  that  ttic  books  one  is  rofctrvd 
to  ftr«  wsnliog.  The  resourcM  of  the  oo1ti>ge« 
arc  limited,  atitttbe  amount  or  money  wliicli(»n 
be  ex]icn(lcd  for  the  piirclinM  of  ii«w  ticolcH 
small,  and  tbat  small  atnonnt  often  dcroted, 
according  to  tbe  «riBli«s  of  th«  donor,  to  Uw 
class  of  boolcs  least  tweded.  A  case  in  point 
occiirr«<I  lately,  where  a  college  professor  of 
niiitlicinBticn  wiu  ukcd  to  write  a  short  aocouul 
of  the  life  of  TodliiiQtcr;  and  he  felt  obliged 
to  saj'  Ibat  he  would  he  giacl  to  iimlertakc  tho 
article,  but  could  nol  before  ho  hnit  visited  tbe 
libraries  of  either  New  York  or  BotitoD.  which 
he  boi>e<l  to  be  able  to  do  during  hla  next 
Tiicniton. 

This  connlant  Inckiitjt  of  Ju«t  the  boolcs  one 
needs  for  his  worit  is  most  haiujitiring.  It  ia 
not  the  Ceulttry,  or  the  Ilarptr,  or  the  latest 
novel,  or  the  new  l>ook  of  travel,  whidi 
cannot  be  hn<t  (Iho^e  liiid  ihcir  way  into  all  the 
odd  corneni).  but  it  i«  the spceinlisl's  books, 
a  volumes  of  the  tmnsactions  of  some  learned 
Bociely,  n  sdentillc  Journal,  or  Ihe  modern 
treatises  on  the rmoKlyn amies,  on  electricity, 
or  on  biologj',  which  are  neeiled.  «iiul  wlilch 
vail  lie  found  only  !n  a  very  few  of  uur  libnirica 
in  the  neci'.-etai'y  |>rofii!iion. 

A  few  sucli  librurivs  linvu  now  U-cn  collected 
by  our  older  sdeniilic  societies  and  our  larger 
colleges.  Tho  books  of  Ihe  coUepo  libraries 
are  for  a  Bjiecinc  |>urposc.  and  Gnd  abuiidaDi 
Uflo  ai  the  bandit  of  Uie  auideiitd  and  |>rores«orM. 
With  the  *odoiieii  the  mailer  stanila  differently. 
It  cannot  htt  denied  that  one  of  the  original 
objects  of  the  establishment  of  these  societies 
was,  that,  by  tbe  pnlflieation  of  their  own 
■  ]irooecdiii}[<i.'  they  mi)chl,  by  exchange,  gather 
a  colleviion  of  books  which  ouuld  not,  !n  tfa« 
then  ciHnpnmtively  jioor  state  of  the  countn'. 
be  gathered  in  any  other  way,  and  which  were 
to  be  fur  tho  use  of  the  meml>ers,  and  sDCh 
favored  ftieuds  hs  they  might  desigoate. 

It  has  so  happened  that  these  societies  were 
established   by  tlic  small  knots  of  scleiilillc 
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m«n  gAthsrcd  sbont  onr  larger  colleges.  Tbew 
mllcgoa  have  ileveloped,  and  their  Ubrnries 
have  grown  more  ttnd  more  valuable ;  so  tlint 
tbu  professor*  no  louger  fiii<I  it  iicw^sarj-  lo 
go  to  their  nv&demy  for  books.  At  tlie  same 
tiinr  the  niRcrbincry  of  tlu-ir  long-iwtablishcd 
organizntion  Uil§  grown  more  effective;  nod, 
while  inanj*  of  the  members  no  loi^r  nei'd 
their  sodely  colleetloii  of  boulut,  the  iniiuWr 
and  vtihw  of  thoM  luldc-d  t<i  tin:  Mh<'Ivvs  each 
jcw  nro  cotwtiintly  incrcneiiig.  The  reeiilt 
is.  that  in  tiome  of  our  larger  cities  there 
are  accuiuulntiiig  very  consiJeiable  libraries 
of  special  works  which  are  sourcei.v  we^KtX,  as 
tlivv  are  du|)li<uitcd  ul  some  neigliboring  col- 
lie about  which  thobtc  cm|>lo,ving  such  Ivook-i 
live. 

It  is,  of  course,  with  regret  that  one  enters 
Biicb  a  librai'j-,  if  library  it  may  be  called,  and 
sees  the  new  books  which  arc  uot  called  for  bv 
the  former  clientage  of  thi-  collection,  but 
which  wouttl  irugurly  be  lutkvd  for  if  the  circlv 
of  ftivon-d  oiit«idrrs  were  wi<li:neil  ao  a*  to 
include  all  projierly  vouchcd-for  i>crsons  who 
might  lire  within  one,  two,  or  three  hundred 
mile«,  or  even  more,  unci  who  would  be  wiltiug 
to  pay  a  Hmall  nniiiinl  fee  to  dcfi'uy  the  oxpense 
of  Bctidin<;  books  to  Ihcm  by  nmil  nr  isprc-ss, 
and  for  the  extra  wear,  and  danger  of  U>ss.  It 
is  true  tliat  such  books  as  could  not  Im  readily 
replaced  in  cnae  of  loss  would  neccssarilj-  be 
retained  from  sucli  a  widc-aprcml  circulalioti : 
but  tliCMC  would  l>v  only  tlic  older  volumes  of 
the  varioun  series,  am!  *ucli  hooka  as  ai-o  very 
gvnvrally  kc|it  from  sudi  extra  risk*. 

The  cxiwnac  of  mailing  would  be  consider- 
able ;  it  would  avorage,  on  vohimcs  of  the  sifse 
of  a  bound  volume  of  the  Arwrican  JounuU 
oftcitnce.  a liout  sixteen  cents  oac-b  way.  To 
this  must  t)c  added  tlic  coat  of  hmidting.  and 
Bonie  slight  charge  for  the  privilege  of  use. 
Altogether,  the  i-x{M:ns(f  of  taking  out,  say* 
forty  books  of  this  class  in  the  tioiii-se  "f  the 
year  would  be  in  the  neighborhoo<l  of  t4.>n  to 
fifleen  dollare.  — a  charge  whidi  could  l>e 
reiluccd  very  muterialty  hy  s^-nding  for  Uie 
books  a  numtwr  at  a  lime,  so  that  tlii-y  might 
l)e  fomarded  lo  advantage   hy  express;  the 


amount  named  above  being  the  masiiDnm  If] 
eaeli  book  were  mallei)  separately. 

Ttint  IIjl-  expiust-  of  using  a  library  through 
the  m!iili!i  would  uiouni  up  very  rapidly  is  cvi* 
dent ;  but  the  facts  remain,  tJiat  there  an-  Ini^ 
libraries  of  books  solely  on  mailers  of  Interwt 
to  Bcientillc  men,  and  of  vital  interest  to  such 
men,  and  that  thciie  libraries  vxlst  In  oom- 
munities  where  by  duftliotioii  they  no  longer 
have  their  former  use.  It  is  highly  desirabio 
that  the  Ijooks  should  be  put  to  nso :  and  their 
owners  would  probably  be  glad  to  arrange 
■ouiu  plan  by  which  tlie  scheme  of  ftxtendiiig 
the  droilatiou  through  the-  maila  could  Ix^  inaile 
]>rncticnblo.  It  would  be  of  gr«al  advantage 
in  perfeclingplnns,  if  those  who  might  be  bene- 
(Itod  would  come  forward  and  stale  their 
l>o»iLion. 

TtlE  COLOR-SENSE  tS  FtSRES. 

hi  his  recent  volinix!  on  *  Menial  evolution  in 
auiinaU.*'  Mr.  Uomnncs  remarks.  **  As  flittlKf 
proof  that  a  well  ■developed  sense  of  color  oc- 
curs in  llsli,  I  may  rvmnrk.  that  the  clalmfato 
uuv  with  which  anglers  dresA  their  fli>-M.  and 
select  thiH  ami  that  cumbination  of  tints  for 
thi*  and  that  locality,  time  uf  day.  etc..  shows 
that  those  who  are  pructirAlly  aci]uaintcd  with 
the  habitii  of  tr<iut.  «tilm(iii.  ami  olher  fresb- 
wntcr  fish,  regiinl  tlie  iirraenccof  acolor-apiiJ4> 
in  them  hs  nxinmatie.  '  As  one  '  practically 
aniuainlcd  '  with  som«  sixty  species  of  Oesh- 
water  Hshes.  representing  a  dor.en  or  morcdb- 
tinet  groups.  I  niu  reminded,  by  tltc  above 
quotation,  of  many  ovcurrences  witnessed  dur- 
ing Tuy  rambles  about  Uie  Delaware  Itiver,  or 
Its  tril>nlary  creeks,  that  lia\'«  a  bearing  uymt 
the  subject.  Besides  reoo^iiEing  Uic  dilfrr- 
encea  in  Insects  hy  their  colors,  have  lishea 
any  knowledge  of  the  fact  that  their  own  coloi-s 
mayor  may  not  be  protective?  AnMhey  aware 
that  it  dejicnds  upon  ihcmseli  k».  whether  theae 
colors  shall  he  a  sal'vgiiartl,  or  a  soutce  of 
dnngerV  That  we  are  warranted  in  giving  an 
aWrmxtivc  re{dy,  is  shown,  I  think,  by  their 
habits,  and  particularly  by  the  fact  that  lo 
a  certain  extent  they  haw  the  color  of  ihnr 
bodies  under  their  control. 

Relatively  speaking,  the  flabm  of  titc  Del- 
aware River  and  it«  tributaries  may  !><-•  chissi- 
ded,  in  regard  to  their  babila.  as  diurnal  ami 

'  ll'nUl  iM-nlnUnn  In  anlnmlt,  bi  ■ilnaeB  J. 'l^iiUNS*. 
Nc<r  Turk,  Jpp4Mw.  IWI.    «Ilp.    ir. 
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□oclnrnal.  It  might  almoei  be  Haiti  that  there 
an?  ao  •  flxcd  '  habits.  I  have  Touiid  marked 
vannCioiis  in  every  one  or  the  luoat  cbarae* 
<ori«lio  habits  of  our  hh'ds :  and  lain  »ec  no 
rauon  why  the  aaine  degrees  of  vnriubility 
sbODid  Dot  likvrnise  obtain  among  inAiunint.s. 
reptiles,  and  finben.  In  (-ousUk-i'ing  Hslirs  a* 
cither  noctnrual  or  diurnal.  I  mean  timl  tbey 
are  bo  to  abont  thr  e;(tent  that  owls  are ;  i.c.. 
ranging  from  «|>ecir»  as  dinmal  aa  bawke  to 
llioirt-  tliiil  lire  noctitrnal.  or.  properly  speak- 
iuj[.  vi'epiiaciilnr.  IIdw  often  we  hear  the 
pbra»v,  -  3iJt  blind  as  a  bat '  I  yet  Uiese  cnaia- 
miits  arc  not  averse  to  daj  light,  and  only  abiin 
ib«  glai-c  of  Hoooday.  In  shady  woods  iliey 
M»  often  found  inaecl-hnnting  by  day :  and 
lly  just  as  fVeely,  and  range  abroad  ua  jien- 
orally,  on  i-loudy  da_t-s.  no  during  tlie  gloaming 
tbroughout  midsumiiifr. 


etheosioiDOklB.  Ifl  always  to  be  found,  when  oot 
in  tuolion,  rutli^  u|x>u  the  bottoms  of  streams ; 
and  I  liavc  never  found  tlit>«c  fiahcB  in  looalltiea 
wh«rc  their  color  did  not  closely  resemble  the 
Mnd,  mnd,  or  [>«libU*K  njwn  which  Ihey  rested. 
I  have  teittcd  them  in  this  toattvr  in  the  follow- 
ing niannrr.  Finding  a  spot  in  a  small  stream 
where  miiny  of  theoc  fishc«  vongr^aUHl.  1 
placed  a  l.irgenumberof  white  porcelain  plat«a 
in  the  stream  on  a  level  with  the  surrounding 
Hsnd.  Oil  disttii'bing  the  *  darters.'  I  found 
that  they  invariably  settled  between  these 
plates,  and  never  on  tbcm ;  and  this  ader  the 
dishes  bod  been  several  days  in  position. 
Fiuully  Ihe  currents  covered  tJie  plates  with  a 
thin  coaling  of  nand.  and  then  occasionally  a 
'  <Inrlrr  '  would  come  to  rest  ufton  one  of  the 
ptat«H.  'I'ho  motion  of  his  tins  in  so  doing 
nsually  displaced  the  Mintl.  and  exiiosod  llic 


lICD-MtKiiair  (f^tOru  lini>. 


Several  years  ago.  whtn  studying  our  fishes 
with  reference  to  detoulinii:  supjHjsed  traces  of 
voice  po«9C«*i'd  by  tlnrrn,  I  i-oiiclud<^d  tliat  the 
noctnriud.  didl-ci>lon;d  species  had  the  power 
of  uttering  certain  sonnds,  es]H-ciaIly  during 
the  breeding-Mason ;  while  tlic  diuntnl  Rsbcs 
were  apparently  VOTCclesM,  ami  wcrc'Iriwndenl 
n]ion  their  gaudy  coloration  as  n  sexual  attrac- 
tion. More  recent  observations  have  led  me 
a  «tcp  farther,  .tnd  i  am  convinced  that  the 
colors  of  many  species  continue  to  play  an 
imjiorlant  [vart  In  tlie  slniggk-  for  estaleiice 
Uironghout  the  interim  from  oue  breeding- 
season  to  tbe  next.  It  must  be  remembered 
that  fishes,  when  imdi«turbcd  by  mon'a  pres- 
ence, are  verj'  dilfcrcnt  from  the  fi^bt«iie<l 
animuLt  that  rush  hitber  and  tJiither  in  tlic 
most  rc-i-klejt»  manner  when  startled  by  tiis 
sudden  appcnmnce.  We  have  only  to  lake  a 
favorahio  ]>osition.  and.  ourselves  nnsoen,  to 
gaze  patiently  into  Ibeir  accustomed  haunts, 
to  reiilize  wltal  animated.  ouDniug.  and  mentally 
wcll.<ievelo|>ed  cii^atures  flsbes  really  ai"e. 

Thaleutions  group  known  as  'darters,'  or 


white  anrface  beneath :  If  so.  the  fish  darted 
otf,  and  aeilled  between  the  plates  or  beyond 
tlicm.  It  i»  evident,  I  tbink,  that  protecUon 
through  their  color  must  be  quite  eaaential  to 
tliem ;  more  SO  in  tbe  matter  of  procuring  their 
food,  prrha|H«,  than  lu  it  safogiinni  against  Ibe 
attacks  of  enemies. 

The  mwl-minnow  (Umbra  limi)  depends  vciy 
laigely  upon  insects  and  smaller  flshes  for  food, 
and  the  question  of  color  is  a  prominent  one  in 
its  life  history.  This  llsh  frequently  assiime« 
what  we  may  call  an  '  inanimate  '  {Msition,  and, 
with  a  variety  of  colors  streaking  and  spotting 
its  sides,  boa  much  the  appearance  of  a  bit  of 
deiul  grasa.  a  twig,  or  a  coddis-worm.  UHen 
surb  unualunil  positions  will  be  retained  for 
many  minutes,  or  until  some  object  suitable  for 
food  eomes  within  reach,  when  it  darts  at  and 
seixAs  it  with  tbo  rapidil)'  and  certainty  of  a 
pike.  Now,  in  all  siicb  coses,  there  is  great 
and  constant  changing  of  color.  Often  the 
tints  deepen  until  tbe  Qsh  appc-ars  to  ho  inky- 
black,  then  pale  nntil,  from  above,  wc  can 
scarcely  detect  the   fish.     Snch   changes,  of 
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ooune,  are  very  signiflcacil,  and  cnn  uiily  bo 
explained  as  being  sorviciutble  to  tliii  II«hc«  in 
nnderiDg  tbein  incotwpivuoiiH,  twill  to  tbcir 
fiiumioM  nDd  to  tliu  wnndcriog  nniranl-lift;  on 
whicli  Ihoy  prey.  In  prociMly  what  way  tbe 
cxtmne  VAriationtt  tVoto  very  dark  to  pnle  arc 
seniconbic,  is  not  yet  knovm.  so  Tar  us  I  am 
ftwaio  ;  but  the  Tnct  itself  cnn  ecnrccly  be  nscd 
to  tlic  disndvnnlajjc  of  the  main  proposition. 
that  the  color  and  it§  cliannc-aMtMeBB  aro  of 
benefit  to  tbe  fi&h,  and  are  uudur  tlic  nnliDal's 
DODtrol. 


I  think  wc  bave.  In  tlie  bot  tbat  iisnally  they 
deposit  their  ova  and  rollt  in  rapid  waters. 
Walfi'H  wltli  n  ooDKtiintly  rippling  and  tronbkd 
tmrfncc  ci'rtainly  proiei-t  Ibem  fi-oni  snch  cDC- 
miOM  tiH  Ihn  kingfiKlicr,  fi-ili-uatiiig  tuuinuiols. 
and  proliiibly  from  frog*  and  Aiiidces.  By  di-aw- 
ing  ii  scitR-  ttiroiigb  Inrbidcnt  wnt<-'r  at  tlie 
foot  of  a  mill-dam.  1  hnvo  ra-i|(ivnlly  fbind 
scor«s  of  splendidly  colored  ey|irinuid«;  and 
filially,  very  sooo  after  s|)atvning.  all  theM 
extra  tints  fade  out  utterly,  aud  tlic  tisbn 
return  to  their  aocustonied  bauuts.    TfacvG  facift 
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During  ttie  early  iipring,  wbenlhc  vigor  of 
thMe  Dshes  is  at  itit  inaxiinurn,  tlitVotriornlion  is 
more  prononncril  in  i-vury  particniar;  and  ttic 
conlinit.-il  clinnging  ftxiin  dark  to  light.  an<l  viet 
Vtna,  as  seen  in  connriclion  tritti  ils  other 
babSts,  sliows  plainly  ibat  it  is  as  niucli  under 
control  as  are  tbe  folding  and  spreading  of  a 
peacock's  tail. 

The  cyjirinoids.  or  ■  shiners.'  known  collec- 
tively as  minnows,  roncb,  and  dace,  so  many 
tpccies  of  which  are  oonspicuously  colored  at 
least  at  one  time  of  the  year,  are  all  easenllaU 
ly  diurnal  in  habit.  Tbeir  bright  colors,  as  a 
ac-xual  attraction,  are  es^cnlial  to  tfaelr  welfare, 
but  are,  at  the  aanictime,  detriiueDtal  to  tlieir 
safely.  Have  wr  any  reaton  for  belienng  Ibat 
tbcM  flshctt  seek  to  avoid  exposure  to  cnnmiea 
wtaenlhua  arrayed  in  extra-conspicuous  dress? 


certainly  seem  to  indicate  thai  idey  aro  awaro 
of  the  disadvantage  of  nnnsnally  bright  color*, 
which,  notn-ithslnnding.  are  ccseniial  to  the, 
perpetuation  of  their  kind. 

Tbe  common  baiKlcd  snnlish  (Mesogonistioa ' 
cbaetorlon).  a  silvery-white  species,  has  a  re- 
markable control  over  tbe  color  of  the  black 
vertical  hands  that  ordinarily  form  wj  coosplcti- 
ousa  fealutv  of  tbe  fish.  At  lirnea  when  tbe 
water  is  rather  clear,  and  the  amount  of  rege- 
tiktiou  not  abundajit.  this  sunQsfa  wUI  fatle  out. 
and  allow  such  ashen,  faintly  streaked  aides. 
that  it  might  almost  pasa  fur  a  dead  leaf:  hiiL  ] 
rviiKfd  to  action  by  the  approacli  of  other  Ibho. 
or  the  linding  of  foo<].  the  dull  aides  glisUA 
like  poliahcd  metal,  and  the  faint  hawU  bft*, 
come  as  black  ns  eliony.  Certainly  these  i 
and  sudden  changes  are  not  involuntary.    Tbey] 
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onnnot  be  likoiKxl  to  lihishing,  but  >rp  coitknUy 
untbr  lh«  flth'a  control,  aod  &ro  iDtolIigently 
iMC<l  to  its  ndvantagc. 

Tho  Ikjiiv  gar  (Lcpidosteus  oascua)  b  an- 
oUicr  fiah  baniig  decided  cotitrol  oier  the  col- 
oratlon  of  its  sniles.  U~li«n  this  tah  !•  M  rest, 
the  scales  are  pnlc  Mae,  with  a  f»uk  margin ; 
ati<l  alioui  tliL-  haul  nod  gitl-covers  thcnt  id  a 
varict}'  of  brilliaiil  linen.  At  tinivx  all  tlicM 
colon  will  Ktidilonly  diaapprar,  and  Ihv  (ixli  hu 
mnch  mun-  lln'  apiio.ir.itiue  of  n  watt-nsonhod 
Ktick  Uinn  of  a  living  animal.  L'nfortunalcl)' 
1  hnvc  liad  too  f«w  opporlii allies  for  observing 
this  »]i<?cic8  to  delennitie  the  reasona  for  ihesei 
t'hsngcs :  but  it  is  evident  that  tliey  ai'e  under 
tbc  coutrol  of  the  G&lu  and  llierefore  oihiiii- 
togeoiia. 

Tlic  common  pike  (Esox  rcticulatiig)  also 
exblblt«  a  variation  of  coloring,  under  <ltHVr«iit 
(.■iraim.tUuora,  imd  ouggcats  tfa«  snine  facta  that 


have  already  been  statctl  nitfa  regard  to  other 
species. 

Wlien  tbe  chief  aim  of  biological  aciencv 
aeemed  to  be  the  naming  and  describing  of 
'  apecTea,'  It  waa  found  that  no  description  of 
the  oolor  of  a  fl^,  unless  very  unusual  and 
marked,  was  at  all  satlnfaGtory.  Cousidering 
ihv  Nnl>}ccl  of  color,  aa  I  have  in  tliis  article, 
tlic  caiHC  in  very  widcnt. 

In  an  early  number  of  Seitttoe,  I  olTered 
many  raaaons  for  bi'Iienng  tliat  Adica  wt-re 
very  fhr  ttotn  8])en<ling  as  Jityless,  maehine-tiko 
an  existcnco  as  hiL9  twou  suppoaetl.  ThoHe 
lensou^  I  supplement  with  the  results  of  stiidiea 
of  their  hablLa,  with  refereiK'c  to  their  brilliant 
linta  and  sombre  hues,  and  am  iu  aceord  n-itli 
Mr.  Romanes  when  he  states  that  ire  are  Jus- 
lillod  iu  regonling  '  tlie  prcaenoc  of  a  oolor- 
sciixe  in  tlivin  as  axiomatic* 

CiiAiUJU  C.  Abbott. 
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PROCEEOINaS  OP    THE   SECTION  OF 
BIOLOOY. 

A  LAHOKnatnbcrof  pspcr«(forty*thrwm«ll|  wcM 
prMsateil  before  the  teciiou  of  biology,  Init  we  r«i;ret 
that  Iu  our  llnaiUd  spaco  we  can  give  merely  Ili« 
briefcit  outlinea.  Tho  Br*t  we  wmj  mc&iiuti  *«*  a 
pAper  by  Mr.  H.  G.  Bcynr,  on  the  InBuance  of  oxy- 
(Conatcd  and  unoxr^cnnUil  bluoJ,  aa  w«ll  ai  of  blood 
In  various  dcgraei  ot  ililuttao,  on  Uie  isolnicil  heart  ot 
the  Irus  and  terrapin.  The  paper  alnved  to  prore  that 
it  b  not  eoacenlratcd  Riitnimiilinn  blood  which  pro- 
■tncM  tho  ffnuto*!  amouiii  of  work  d'>nn  In  nlthor 
ihH  heart  of  lU«  Unv.  or  that  of  the  terrtptn.  but  a 
OCTtaiii  degree  ot  dilution  U  neceuirT.  Tliere  Is  no 
oxMtitlun  In  the  I'ciiinUnl,  Mlmnlallns  Influence  in 
oxyganatrd  bl.iuil,  aa>l  iioov  In  111*  doprouilnj[  cSect 
«f  non-i>xyeen*ie>l  lilotxl. 

Dr.  C.  S.  MitiiX  n-iul  a  pajicr  on  biological  prob- 
iMni.  Tlie  author  c>(ipoi«d  Ihc  trinotnlol  •yaCem.  and 
cont(il«roil  Iho  prrii-nt  mode  of  doienninliigtpecle* 
entirely  iiiiwI'iillOc.  nad  thought  iliat  Ihe  ipiOClM 
iliQidJ  be  tiaietl  nil  n  flalistlcal  ulady  of  aJI  tlie  rari- 
aliun*  that  are  known  to  occur.  Itidlrljiinla  nre  not 
alwayi  lioraulogoiti.  Tlie  only  Axed  units  aru,  1* 
oetl*:  3°  Ihe  wholo  «i>i1iu  o(  Kmcratloni  of  calla  from 
a  »ln(le  ovum.  —  a  cell-cycle.  An  Indirldual  uuy  bo 
almou  any  tr^ellonal  jiarlof  a  ccH-eycle.  Kixiehly 
■peaking,  the  higher  the  orsaiiUm,  the  fewer  the 
nnmber  ot  indlrldimli  it  comprlwa.  The  aiilhur 
toiuhlered  die  nruiu  in  bi-  homolognun  with  the  on- 
cytleil  protoMon,  the  tuna  radiator  being  equiialant 
to  Ihe  capMile  or  cysi  ot  the  protowon.  and  the  ooa- 
toou  al«o  homologau*. 

In  a  paper  by  LlUk  J.  Marlln  on  a  botanical  sludj 
of  III*  niltagall  found  on  (he  poilolr  ot  Jngtana  nlttra. 


kooBrii  ai  Erlnoum  anoinaliim  Seliw. ,  •  general  lur- 
vey  of  Uie  gnll  was  girea,  aa  U>  imwIiIoo,  minilier, 
(Ceneral  appeaiauce,  etc.  Tlii«  was  followed  by  a 
daicripUoa  and  com|mr)*oii  nf  tlie  ralcroKoplcsl  a|»- 
penmace  of  iho  gall  and  normal  petiole,  concluding 
with  tbe  lupposilloa  that  tlie  mite  enleml  ai  an  early 
|>eriod  in  the  life  ot  ihc  peilolc.  and  the  growth  ot 
the  gall  wu  from  niihin  cMiLward. 

A  paiwr  by  I'rof.  It.  G.  Wilder,  on  the  relative 
position  at  (be  coreliram  and  the  Mrebdinn  la  an- 
throjioid  npea,  wa*  illuitrated  by  photeitraplis,  and  a 
preparation  o(  a  chlnipanxee*i  btatn;  eonelnslTtly 
actiling  Iho  much-disputed  point,  ai  to  wlietlier  tbe 
cercbniin  cxteaded  over  the  cerabvllum  or  nut,  as 
tlie  cerebrum  was  seen  to  extend  at  least  a  mllll- 
nielre  over  the  ceratwituui. 

Mr.  E.  D.  Cope,  in  a  paper  on  the  pliylegeny  u(  the 
artiodactyle  Mammalia  dnrtvcd  from  ATnericaiifoMltf, 
conildor«d  tli*  derivation  of  ihn  ulcdont  ileailtioa 
from  the  bunoduni  as  eKahllshed  from  a  mccbantcal 
point  of  view.  The  oldeat  Afoetican  orilodaetyl 
(Pantoleale*]  I*  buii'HioQU  The  nodilicatloa  pin»- 
ceedod  a*  in  otitor  ruiuliuinl  lines  by  Ihe  0>>-oatiflra- 
Uoo  of  tho  bone*  o(  the  leg*  and  fe«L  The  pecallsr 
ttruciure  of  the  carpus  In  tlie  Oroodnntldae  show* 
thetn  to  ht.  wiihuut  doubt,  Ihe  aucestore  of  llie  Tra* 
gulins.  The  following  table  repretetiie  lbs  prfMitl 
view*  ot  the  author  on  tl)l*  lubjecL 
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In  ■  P>p<r  on  the  toralon  of  leaves.  Prof.  W.  J. 
Ui'nl  •CAWd  tbM  li*  had  (tudled  ibc  Ionian  of  Uavei 
prciiliiMd  by  tbe  effecU  at  tiinllKlii.  Thom  ikIsUjis 
with  tbe  suii  are  tu'o  aperiee  ot  Typlu.  out  ipoai««  of 
Spwgutlum.  Acurui,  TriUilUrU  tiuiwrUUi,  aiid  LI&- 
trl«.  Thotic  tirlitttiiK  agftlMt  Ok  *im  nre  iwo  ipnle* 
n[  AlliTim,  Irln,Gladlolu«,o>U,  nnd.SctarJK.  TuiillTig 
ImCli  wK]'i  are  Alliiini  crmiiuiD,  Plitnuin,  BroiDiii, 
tMrlej,  Clavsuii  wheat,  pAnleum,  and  JCii^tnlo.  Cy- 
pcru;cx«.  SuUrii  vertkillau,  S.  riiidU.  niid  S.  iUlEcA 
ili>  not  tnim  kt  all. 

Mr.  L.  F.  Wftrd  rnAil  a  paper  on  tha  foidt  S'ln  of 
itie  glolie;  In^ating  i)i«  F<uli]i.'<:t  fniiii  liUiorlcal,  goo- 
la^cnl,  niid  bolxuival  slaiiclpoiiiti. 

Tlie  two  oldMt  known  ipi'civi  (UMIiamia)  Knve 
tirnn  found  In  ilii>  <T>iiitiriun  of  Irclniid.  Frum  Itia 
Idwcf  Sitiirluri,  41  ■■ix'oip*  urn  known,  bring  chlcAy 
ninrliic  *1);ai.':  n|i|i(^rSlUirIitn.  1:S  ^in'ci^s.  Tha  Ecmi 
prijdDmiiiiile  utihiti^  Ibu  ISS  sptrciet  known  lo  lhi> 
Dovonlnn.  In  llie  Puniiu-rarticinffBroLU,  iioirly  2  000 
•pocloi  have  been  innd«  i>ui.  while  In  llie  ItiBA  6T  arv 
known.  Ill  Ibe  Blmtlc,  an  ailvnni;p  nciotni  to  have 
Ix-vn  madi;,  which  hicrGue«  to  Ihv  oulit«  wlii're  411) 
■peclm  have  Uwn  found.  The  uppur  Juriwaie  and 
lower  cretoeoou*  ore  (parliigly  aupplied  with  vegetal 
raromlna.  The  C«ii<imaiilan  at  Aiain,  QfoenlAiid, 
uut  tbe  DftkoUi  Rroiiji  of  Kan*Ai  -\nd  Nohrwka.  give 
BOO  Specie*.  Tht-  Tutvtiinn  iik>)»  !«  ntniO't  dcUtiil*. 
Senonuvnlnn  yields  .^STi  npeclei,  uhlle  tliv  Lanimie 
group  o(  ire»tcni  Unjled  Stales  gli-e*  333  tipecloa: 
Ilia  ten  lory  noccni-,  >V)0;  otlsoccne,  a  tomewhet 
iMfer  number,  while  the  inloceiio  givM  more  thuii 
S.OOO;  ilie  plicieene  alve*  only  UiDipeclea. 

The  Unl  ty|>e  \f  that  of  the  FlorUeoe,  marine  algae. 
Pem*.  Kijiiltetliiean  and  Lyi^npodliioac,  apiieer  In  the 
lovrer  !<<1iitUn.  The  Dcvoiiliui  of  Canadu  and  Hraall 
afaowa  us  the  lint  a|>[it.-arance  of  therhUocArpii,  while 
tbe  BOROCDiyleilons  lint  npiiear  lu  the  (MrtinnlferouH. 
The  dleotylcdoni  have  lh(rir  Hnl  known  represenla- 
tltre  III  the  Urogotilan  of  Knnic,  Greenland.  All  ihe 
loading  typM  of  Tegetatlon  ws  liiiroduced  without 
jfoini;  later  down  the  eeologieol  *cttiii  thuit  tha  middle 
ereuceoui.  Marine  algu  preilomlnate  in  the  Cam- 
brian and  ««rly  Stlurlftn.  Fenu  flourish  in  the 
Permian;  RqiilMllncae and  Lycopotllaoiu, la  ihocar^ 
bimEforoii*:  Cycsdaoeae,  lit  the  llae  or  oiillto;  Utu 
Conlferae,  In  the  Wealden;  monncutyledon*.  In  tbe 
eoci^ne:  iniinochlamydeoiu  dleutyledoti-i,  in  the  cunu- 
manlan;  polypetaloui  dic«lylodoiiB,  in  the  mioccne; 
and  tlif  );amn|ii-tatoii»  dleotylodon*,  In  the  prEsent 
living  Ilom  of  the  K'ohe.  Cellular  crypios>'*>*  ff 
•ome  kind  lired  in  tbe  Laiirentlaa,  and  account  tor 
Ibagrapliltc  trad*  there  found.  Fern*.  Bquiwtinnae 
and  Lycopodlnoao,  commoncpd  In  the  lower  Silurian, 
And  had  their  maxlinuni  In  the  carbon  If eroiu. 
CycMlaoeae  have  their  origin  iu  the  Devonlaii,  wliile 
the  niaximtun  iti  in  the  middle  Jumwic,  The  Silu- 
rian show*  the  Ant  Conlferae,  wbkh  reach  tbeir 
BMximuni  In  tbe  eroiacoona,  and  then  decllna. 
Hoiiorolyledons  lifuin  In  the  lower  carbonlferoua, 
and  Iuv«  their  inaxinium  In  the  tertlatT.  Dicotyle- 
don! enminenee  in  the  lower  Jura,  and  the  mnslmiua 
h  111  tlie  prcatiu  a)p. 


In  a  ptper  mi  ferUlily  in  hybrid  itatton,  Ur.  R.  B, 
Rooterelt  cll«d  cnsei  of  hybridism  between  «|>eciea 
of  .<almonldBo,  and  tiel«i<en  Aloai  sapidiMima  and 
lh«  striped  ba«*.  In  many  cuaca  hylnidUni  greatly 
finprovee  the  npecie*.  He  pruved  bj  an  NitWMire 
prKCttcsl  knowledge  Uiat  hybrlilisiu  in  fltli  at  ImM  by 
no  means  nscesfarily  Implies  sterility. 

Mr.  H.  P.  Oabonie  presented  obsorrationa  on  tbe 
Amphibian  l>rain,  eoiit«litliiK  results  of  mlcnwoofilc 
study  upon  the  frog,  Menobrancbus,  Menopoaia,  and 
Amphiuma.  His  roellioil  of  itudy  was  by  makingc 
series  of  aecltons.  In  three  diScreut  planes.  The 
rolalive  jiorIiIoti  of  gray  and  wblto  matter  was  (be 
same  as  tliat  found  In  tbe  spinal  twrd  of  tl»e>*  and 
other  rertebrale*.  Tha  eoiine  of  the  prliiriiul 
nerve-bundles  extending  from  the  medulla  lurwa/d 
lo  the  heniltpherM  was  datcrlbeil,  sJiowing  Uie 
coiitM  of  tha  transTerse  commlMum.  and  a  eoiu- 
misntre  hitherto  overlooked  fn  the  roof  of  the  Uilnl 
venUiele  waa  pointed  out.  Tliis  demon strsleil  that 
each  brain  leKment  had  It*  ou-n  dorsal  eoainiii*ur«. 
Tbe  dlfTerences  o(  th«  cerebellum  In  tbe  Anum  and 
Urudela  were  pointed  out.  and  the  meinl*lBn««a  of 
the  latter  lu  Ihu  inunanialiau  brain  were  dwelt  upon. 
The  pla  Uood-veseols  are  all  sent  in  upon  tbe  ante- 
rior face  of  the  pllullaxy  body.  Tbe  jilneal  elements 
were  aliown  to  oonsUl  nf  coruln  very  lQcon>plcuoa* 
foldings  of  tbe  epithelium  of  the  roof  of  the  third 
ventricle,  which  have  hi^en  generally  oredooked. 
TboM  foldings  Ti'|>rfucnt  what  remains  of  tbe  stalk 
nf  ihn  plnoal  gland. 

Mr.  S.  Garmuft  piHwr  on  CUanjdoielHhus,  the 
frilled  shark,  treated  of  the  Internal  anatomy  of  this 
per.ullar  utiarli.  The  neai^t  forms  are  Noildanldae, 
Ilexanthus,  and  Ileptaitchus.  Hind  and  fore  bralu 
resemble  that  of  foetal  sbarLs;  lh«  cartllag*  is  aott: 
tbe  lateral  line  is  open  as  in  foetal  tfasrkt,  and  con- 
tinued to  the  end  of  tiio  loll.  The  pelvis  b  (w)ce  u 
long  as  broad :  the  noareit  reaemblaaes  to  this  b  mtti 
III  the  fofltAl  Uept«nchns. 

Tbe  next  paper  was  hy  Ur.  B,  I).  Cope,  on  the  nam* 
mallan  alBnlties  of  saiirlans  of  the  Permian  epoch, 
Olid  referred  to  tlie  detection  of  tDauimaliau  reaen- 
blancs  lieiween  Theroniorpha  and  reptiles  of  the  J 
Permian  cpoeh.    Resemblances  In  The  ])«lvle   uwl  | 
scapular  arrh  were  pointed  ouL     The  quadrat*  hOKC  j 
wai  ditcuucd,  referring  lo  the   theory  of  Albreehl.  ' 
Tlie  genu  Clepsydrop*  shows  that  It  hoi  the  mra 
malian  nutnber  of  bMiea  In  Iti  lanus,  and  Iba  reaia- 
blanee  xna  nearest  to  Uiat  found  in  the  PUtjpiu 
onatinus. 

[)r.  C.  It.  Merrlsm  gave  a  paper  on  the  hood  of  tbe 
hooded  leal  (Cysiophoracrlsiatal;  describing  It  ai  an 
Inflatable  probowts  overliatiging  the  niouili,  and  ex- 
tending po»teriuriy  lo  a  puiut  behind  the  two  eyes, 
lined  with  nasal  mucous  in'mhrane.  and  divided 
longitudinally  by  two  cartilages.  It  Is  not  notloMble 
nntU  the  male  has  reached  Its  fourth  year. 

In  a  pa|Kr  on  tome  points  in  the  dovelopiiM^it  of' 
pelagic  teleoaieu)  egga,  Mr.  G.  Brook,  jun.,  fliai  con* 
sidered  nou-pelogfc  eggs;  instanelng  liiate  of  iroai. 
In  which  the  liyiKibloat  orlgtnalei  as  sn  Involgtion  of 
tlie  lounr  iay«r  upon  Itself,  the  siace  betwoeti  the 
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layer*  liefiu;  qnlta  dbtlDct,  In  pelagic  rgg*  th«  pro- 
«eMl«i|iilicilllIi-(Tiit.  S«clkiniiarthe<>ge*'>''rnu;hi- 
nna  vljiara  Mt  tlils  Mtfct  jhow  lli»[  tli«  pkrabliut  of 
Kloln,  tli«  liitrnutfilialD  l&^r  of  AtnerlcDD  authun.  is 
made  ii|>  of  »  liup.-  number  of  fire  crll*,  and  nude) 
areabwirbcil  from  tliuynlk,  whlcti  v<>iilrll>iit':ioaT«ry 
pieal  extent  to  bullil  up  tlie  hfixiblML  In  IhU  ca*e, 
thwrc  U  no  lru«  iavai;1nallon.  lu  Mi>t«11a  munlFlk 
(li«  'iri^lu  ot  thf  tiypoblaai  in  linllnr  it  that  of 
Tnctiiniu;  bat  tli«  naiililng  c«Jli,  tnitead  o(  being 
^oiW  flmltar  to  tho  original  Dn*^  m  luual  In  t«leo»- 
lean  «SKi|  aro  very  niiicli  lar^Fr,  iiid  bvaa^uiiaJ,  lo 
that  tboy  cannot  be  ilHrivcd  direcily  frnm  tU«  lower 
Isyn-  of  cell*.  Tlio  aullior  siutnlncil  the  vieiri  of 
Ryil«r&i  regard*  th«  Hgmenintioii  cavity  In  |>rln);ic 
egg*.  He  alto  boUf  that  there  la  no  ojrculatlon  In 
pvlaiile  onibfymi  lieforn  Iiaichinc- 

Mr.  U.  Macluiklv,  )n  his  paper  on  the  dpiamle*  of 
111*  inteut  cruit,  commeneeil  with  ■  Koiiaral  ddnrrlp- 
Uon  of  Uie  eliitlnoun  tIcclRion  Willi  It*  In-  itntl  nut- 
growth*,  otc  Tbi>  Iracli«i4e  liavi*  ^jiiraJ  crcnulatloiif. 
wlitob  tiavn  IWKn  hittjerto  inltundenlood  and  aiip- 
poMd  lo  lie  ibreaili;  tlicte  trMhsae  iTsnxmlt  gnio 
dln«tly  to  tli«  tliauo,  and  tJia  blood  I*  not  luni)  for 
Uib  purpose.  Tli«iraeh«kaarenatil(rMtly  (.■i>nir<'lled 
by  muMlcs;  t1i*lraclloH  depend ing  on  ilj<*  eiicctttiTe 
proiluctlon  of  a  i<nriial  Tacuuni,  and  candenHtloo  of 
air  around  (bvui. 

I'riif.  A.  Ilynit  read  a  pRper  on  tbi-  Un-at  theory 
uf  ibe  origin  of  IImiic,  nUtlng  that  the  bniktinu-iip  of 
the  liwuee  nf  ttie  metaxua  i»  ilu<?  tu  a  quick  and 
rapid  division  of  cells.  Mlnot'*  Ihenry  that  tlir  ori- 
gin of  the  eexc*  U  duo  lo  tlie  dilTeretice  In  cell  ol(«- 
ments  vai  «upport«d.  Tlie  aiitlior  considered  tlie 
ptannla  a  mare  pritultlte  (ami  lliiii  tbo  i^tttuU.  lu 
anutJier  paper  Frofi-ssur  Hyatt  presentcil  objoclions 
to  tome  cominonly  accepted  viewa  of  bercdlty ;  nuert- 
ing  Uiat  lierodlty  boi  no  need  at  the  g«minu1e  Iiy- 
potbMl*  or  panfenetl*,  but  lliat  it  can  be  ei)Uslly  well 
nadcntood  upon  the  suppuslilon  that  tlie  nuclei  of 
Mils  ar«  tbo  luiuiediate  ageiil*  of  tbo  transtnlMlon  of 
dvUMterlatlc*.  The  author  promntcil  llin  ca«e  of  n 
IBBI)  In  Maine  iriio  resembled  the  iniitber  on  one  «ide 
of  bl*  body,  and  III*  fattier  on  tbe  otlier  side,  as  au 
lUnairailon  of  bla  theory;  and  he  conteeted  tbe  posi- 
tion of  ProlMtor  Broolcs  as  nr^ardt  heredity.  In  n 
paper  on  Ibe  •cruclurt  and  olHnltlu  of  llcnlricea,  tlie 
■amc  aotfaorsUiled  that  Ihle  loeell  liai  bod  many  poai- 
Uunt  asalxned  to  it  In  aitnoet  all  the  groups  of  tbe 
larertebrata.  Ibuugli  he  himself  dim*  tbougbt  It  a  for- 
aminifer.  Thin  soctloiu  were  esamtiied,  lb«  eCruc- 
tun- being  found  t^  cnniilH  of  cell*  Joined  by  a  itoloii. 

Dr.  C  S.  SISoot  pr«eeiiied  a  pajier  on  tlie  ekln  of 
InMct*.  The  ektn  Cun^ts  of  three  laj-era, —  exter- 
nally ilifl  cutlcula,  overlying  an  epitlieliutn,  which  lira 
In  turn  on  a  sheet  of  connective  itwuc;  the  epithe- 
llnm,  boni«loi[oiM  with  tbe  epltbeliuiu  of  oilier  aiii- 
mait.  aiiit  which  ehould  be  to  called  inaceitd  of  hy- 
pmlcTinie:  and  demile,  which  naiue  ehoiild  be  applied 
to  the  CMiiiecllve  tituue,  aa  it  Is  tlie  homologue  o( 
that  of  v«rtcbntes.  The  cuiScula  of  caierplllan  faae 
not  yet  been  fully  deecribed ;  It  coiibIhU  of  two  layete, 
a  thick  one  uid  a  thin  one. 


Ill  a  eomniiuilCBtion  on  the  development  of  Llinu- 
Itie,  Mr.  J.  8.  Kin]nley  elated  that  hU  iiax>iuit  begins 
after  the  (iirniaiion  of  tlie  blattoderm.  At  tliia  time 
there  Is  a  liuglE  layevof  cellt  surruundliiJ!  the  yotb. 
In  which  are  ic.ittered  nuclei.  Th«  tneeoblait  arlae* 
a*  aiiiiffle  sheel  on  the  ventral  lurfaco.  lu  milt  come 
largely  fnirii  the  blasloilerm,  bni  come  laim  from 
the  yolk  niiclri.  The  meioblaal  toon  (omi*  two  lon- 
gitudinal layers,  one  on  each  tide  in  the  neighbor- 
hood of  the  llmba.  Tlie  coelom  f*  formed  by  a  split- 
ting of  tlie  Bieaoblaat,  and  at  tint  conslaU  of  n  eerie* 
of  meianierlc  cavltie*  extending  Into  llir'  limb*.  Tbe 
BupraocaupliagealgftDglton  arlteeby  an  Inraflnattofl  of 
the  epIbltuL  Tlie  heart  arises  as  two  tiibet  In  tbe 
snniatophorr,  which  lalvr  unite.  The  nieeenterun 
•loee  not  appear  until  after  batching.  Tbe  amaion 
of  FackaJrd  la  the  lint  larval  cuticle,  and  bean  a 
retemblaiice  to  the  amnion  of  the  tracheata.  A  tcc- 
ond  cuticle  I*  formed  and  muulted  before  batchli^ 
The  eye*  nppi-ar  on  the  ilorsal  surface  at  the  same 
time  that  tli<'  iinilj*  n)>|)«iir  on  the  Tciitnil.  In  ibeae 
charactenLlmuliisai-reei  etaeutially  with  the  trache- 
ata, and  Ims  nothing  in  comaoli  with  criittaceu. 

Prof.  B.  G.  Wilder.  In  a  paper  entitled,  "Do  the 
cnrebeltom  and  oblongata  reprcaent  two  enMphallc 
«eicntent*.  ur  only  one?'  ranarked  that  uioiii  writers 
bad  considered  two  segineiita  to  ealot.  T)i>:  o'-phalad 
ul  these  segments  ii  held  to  Include  tlie  ii>ri>Mliim, 
togctherwith  llto  portion  of  (lie  '  brain -stem '  Immo- 
dlaiely  uonnecled  therewllfa  and  the  lallor  part  of  the 
ohlon^ta.  Tlie  »n1y  writer*  that  hure  admitted  of 
a  single  eegment  cnudad  of  the  mefeii  are  llolfour, 
A.  U.  Jlanhall,  Ownn,  and  Spluka.  The  ricwt  uf 
Spitxka  were  tlien  diecuued;  concliulInK  with  the 
ophiioTi  that  ■iifficleni  evidence  to  settle  the  ^oostlon 
wM  wanting. 

Dr.  J.  A.  Ryder  presented  a  paper  on  the  morpbol- 
ogy  and  OTohitlon  ot  tlie  tail  of  oucoux  flslic*.  The 
caudal  Qn  of  liabet  It  developed  In  tlie  eanie  nay  as 
the  other  iiiedlau  or  impaired  fine,  from  a  median 
Unfold.  After  the  protoeercal  sUgc of  tbe  larva  It 
pasted,  n  lower  caudal  lobe  growa  out,  which  is  protut- 
bly  tbebomologneof  atecond  anelllti.  'Hie  hypoth- 
uet  which  (prow  out  ot  a  oontlderatlon  of  Ihn  facta 
of  the  development  of  llie  tails  of  liahe*.  are  tlie  fol- 
lowing: 1.  Wlwnevor  hctcrnccrcatlly  maaifesttlleelf, 
there  It  a  more  or  Ion  ext«n.*Ive  degeneration  of  the 
caudal  end  of  tbe  chordai  ail*,  which  began  tu  be 
aoinewbaC  manifest  far  back  In  the  phylum  In  sncfa 
forms  a*  Holacepball,  Dipnoi,  and  cru»upter)'|c>«nt. 
S.  With  thooutgrowlb  of  tbo  lower  lobe*  (second  anal) 
tbaene^of  growth  tended  to  push  the  tip  of  the 
chorda  upward:  tho  lotie  Itaelf  arUing.  probably  In 
consequence  ot  Ihe  localiialJon  of  the  eiier^  of 
growth  and  the  deposit  of  organic  material  at  tbe 
point  according  to  tlie  ilemnndii  of  use  and  clforL 
3.  Local  u*e  and  eRort,  acting  a»  contlaut  ttlmuli  of 
local  growth,  carried  ibe  heierocerual  eandlUon  and 
lu  aeoora ponying  modlBcallon  of  degienetatlon  and 
reiluctlon  ttlll  farther,  a*  It  shown  by  a  study  of  the 
homolognii*  elemetil*  En  the  tailn  of  Hshes;  while 
use  and  effort  would  also  C0Dtil)U«  to  augment  liclero- 
cercaUty,  until  the  Inferior  and  auperior  lobes  were 
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■bout  ot  tbe  nme  teofUi  and  area,  whrn  the  tuorpho- 
1*(k«l  duneivrs  «(  Une  cudal  On  sooM  t>«com« 
apptwilnuUl;  UaUa  tor  taij  oow  >[>eri«a,  at  inay  to 
•bomi  by  raH»iir«m«ai«  of  «  (inipk  nwcbeuiiul  tlliU' 
imkiti.  In  "111011  Um  Inieractlon  and  eoRipQ«ltii>n  of 
Um  farces  whieli  an  broogbl  liilo  aclloa  ara  il«moti> 
tiratod.  4.  Ilia  mndianlcal  •l«nK>n*lraUi>ci  alliulM 
W  aboTV,  uJcea  loic«tb«r  irUli  the  fact  thai  ttiv  |>timl- 
tlva  or  aaccMnl  torm  irf  tlie  Ull,  wliicb  U  ifpiSfcl 
bjr  •  lenporuT  eondltlon  in  Bah  larvae,  wlian  the 
njrOMmwIa  am  nullinfnury.  bui  •'till  nysiiiivtrtcal. 
•JUonnU  aJniMt  to  a  iteiBunttraiion  ot  iliv  priiKipM 
Brat  laid  down  bjr  Lamarck,  Iheii  daborainl  by  Spra- 
Mr,  and  tout*  recMiUr  appllel  lo  tpeclal  oiioa  b;  llie 
author  and  ProfMaor  Cuim, 

InaeomaiiiaicailoMOngrowUiaoddeatli,  Dr.  V.  S. 
UiiMMfjara  tbemulUof  ten  Ibouaaud  mcaHmmcnU 
of  areicbt  of  sniirlns  gulDM-plg*  and  otiirr  animals 
(ram  Mnb  lo  malurlty.  Tli«  raUi  of  ktowUi  wa« 
fnand  toiteadllf  diiBiniili  from  binh  oiivan] :  bu  tJiat 
tholoMotf  ttowMbeginaaioaee,  and  eonlliiuM  uiiiiJ 
d«alh.  Tba  «omaioii  «1awa  o(  d«a(l>  vera  dlscu*Mid, 
aad  111*  corrant  oonapitons  of  animal  Indivlduallijr 
«ar«  acucheil.  Tli«  aulbor  tben  )«(«nvd  to  the 
IwariiiKuf  our  pr-r*cat  Iciiou'leilgi!  of  »en«ic«nce  upotx 
Iba  Ibaory  of  lifp,  and  tlie  nlailon  of  Hfu  to  a  mate- 
ria) ■ubtUariiiit. 

A  paper  on  tlic  oatDolojiy  of  Oremtou  *im  rttii  by 
Hr.  W.  U.  SeoU,  hi  wlilcb  tlii*  gouui  was  aald  lo 
bolons  Ui  llio  Anlod»cly1a,  oltliough  thi-re  are  rdbic 
■Irons  rarinbliuie«B  lu  the  Suldar.  Vprt«briM  art  ni- 
mliiant,  mMlcMlly  lu  ilie  cat«  of  ibi?  nxls.  Thomelc 
v-Tlvbrav  bale  Itii;  promioool  ipini!*,  and  aioall 
liudlui  ■llglilly  aniplilcocloiia.  Lumbar*,  ]>robably 
lli'u  III  niiTiilidr,  luv  lieavy,  wltli  abort  apliie*  and 
broad  Ilal  traimrorae  prix:«B*«a.  Sncrom  contains 
two  T^rtebnte  •likli  loucli  llic  tkum.  The  lull  Is 
long  and  slender,  and  Ibe  legs  prnpnri  Ion  ally  long. 
There  am  a  than  liniid  anil  sliort  niota|mdlal*,  giving 
tbaantiiinl  a  wolf-Uhv  appearance.  Tb«  radius  and 
ulna  an  distinct.  Tlic  uarpui  cuiisliU  of  rlghl  bones, 
Inclmllni;  ihr  pliiform.  Tliirc  are  tliort  iinanky- 
lod-d  iiirlacarjinls,  Tliu  ungual  plialnngva  nrp  lunn 
and  fioliiMd.  as  Id  [ly'ipouniu*.  A  ntillnienUiry 
pollns  1«  prMOiit,  thl(  belu;;  [)i>.-  iiiily  arUcMlactfl  wllfa 
line. 

llr.  J.  Slrutli*r»,  In  a  pnpi^r  on  niigcr-niusalci  In 
Mi-|iitpi«ra  loniilinana.  mid  In  uUirr  whrklu*.  r«Cortls 
riidlniuntarj  n«x»r  and  oxtmsor  iDuides  In  Iheso 
aiilmnta.  and  iboiri  Hint  Ibcy  am  riotd  or  Irsa  uaad, 
ai  llin  mmciilar  ttbrit*  ara  rati  and  not  d«)(rii«rn(fd. 

Ilr.  U.  11.  Ktvriilier^  dcserlbcil  his  i!i|H>rInioTititl 
r««oari<h  ralallng  to  tliectlolo{];y  uf  tuben-ulusiii.  Tli« 
autliur  repeated  lh«  InooiiUtlon  osprrimenis  of  Koch, 
wltb  similar  nsidls.  Tliu  ciptihrniintu  of  Fomiad 
to  induce  tnbcn:ulri*lt  In  inbblu  by  Introducing  into 
ill*  cavity  of  till!  abilniii^n  finely  jMHilt'ri.-il  iiior- 
puic  naMrial,  hate  altti  been  repeated  with  entirely 
negaUv*  resulU.  Tbe  author  bcid  thai  Kocb't  baell- 
liii  wa«  ao  oMontlal  (adUir  In  ilia  etiology  of  tuber- 
culosis. 

I>r,  C  E.  Oesary,  In  n  iiajier  on  tLu  atlventiiioui 

florescence  of  Cuaciiia  glotneraCa,  slated  that  Uio 


osamlnaUoa  of  yoanit  plant*  sbows  tbat  tbe  Indo- 
ntnan  U  d«T«lop«d  from  numerous  crowded  ad- 
vmtltliKU  buds,  and  not  by  tbe  npesUd  branching 
of  axillarr  flowering  branches  as  eommanly  staietL 

In  a  jiapor  o<i  the  hltbotto  imknown  moite  n(  ovi* 
position  ill  tb«  CaraWdae,  Prof.  C.  V.  Kiln-  rrcords 
babils  of  (.lilaeaius  Impunctlfmns,  Iracvl  froBi  th« 
egg  np.  Tb«  egg*  are  laid  singly  In  oells  tnad«  of 
mikd  orctay.  on  the  under  sutfocc  of  Icarw. 

Ur*.  A.  B.  Ulackwcll  md  a  paper  on  tlic  compara- 
1lrolunjt«i'ily  (if  lli«  sexM.  The  slixly  ww  «xhao»- 
lire,  and  made  on  BLatistios  from  all  parts  of  tbe 
world ;  and  the  greater  tongeTlty  of  woanan  oircr  man 
was  oslahllshod.  In  old  eoiintrles  tlic  females  pr«- 
pondrraio,  while  mains  lead  In  newly  Milled  oiMS. 
Up  to  elKlit^Fii  ]«ars  the  males  arc  in  hc«ss  of  th* 
letnales:  later  Ibe  fcinalea  pndombiaic. 


PROCRElilNGS  OF  THE  ftECTfON  OF 

iiisTOLooY  ASH  MicnoscoFy. 

TtiK  HtSenilance  nl  tills  section  vaa  very  BSuUI, 
partly  because  tlie  oUier  suctioni  dnw  away  not  only 
many  members,  bnt  many  |>ap«r*  also;  partly  too,  wo 
imi^oe,  beeauso  the  Atiierkoii  socl«ty  of  mtcrosco- 
plsts  bad  held  its  annual  meeting  a  >hi>rt  time  |>rerl- 
otisly.  Tbe  future  of  this  wr-tlou  Is  anmewbat  uiuvr- 
tain,  ospwinlly  becnusn  many  of  tlt«  metnb«TS  ara 
unwilling  to  liAve  ilieir  hlntological  papers  wltlidrawn 
from  the  aectliiii  uf  blulogy,  Tbe  abulStion  of  the 
section  was  much  dl'Cnswd.  not  only  ainonj:  i1i« 
memlicrs  liii>.>r<i«ied.  but  also  in  the  section  itielf. 
As  llie  iiuiuher  of  comuiiinicattoni  and  the  attend- 
ance were  botli  uf  the  iinallMt,  the  feeling  i^^nst 
the  contlnnanco  of  tlm  sfcil'in,  with  Its  s<)p«ratO  or- 
gnnltatlon  and  eiiuni  ranli  with  the  s««tion*  of  phya- 
iCB,  biology,  geology,  etc..  became  very  decided  with 
many  of  thoie  most  lnleresie<l.  Finally.  Dr.  C.  S. 
Uliiot  annnuncpd  In  general  spsil on,  tliat  ho  slwuld 
bring  (ip  a  motloii  to  amend  the  conitiiiuiioo  so  that 
section  G  ibatl  be  abulislii-'d.  This  nniendmeut  will 
eoRie  up  for  cunslclcratlou  at  the  nest  ni«ctlng  of  tbe 
auoelntlon. 

AlexU  A.  JulioD  rvad  a  iiapcr  on  on  imincrstoa 
apparatus  for  the  dvleniiination  of  the  lem[ier»liire 
of  tbe  critical  point  lu  the  fluid  cavtiles  of  mInensU. 
Tbn  exccnairo  occurrrnce  of  carbon  dloKhle  In  niln- 
fmls  rondors  tlin  (leKTmilnatloii  of  Its  rrlllcal  jioitit 
important;  yet  with  the  fonnsof  appiar.iliis  hitherto 
described  for  tlii*  mv.  there  have  been  soun.-es  of 
(i^rloua  error.  Tim  author  iliucrlhrd  a  nawderlco 
for  raising  a  thin  section  of  a  mln«r.il.  niounied  on  a 
gls-s  aliile.  to  an  accural  ely  determinable  lemperalMW 
upon  the  stage  of  the  microscope.  The  arrangement 
consists  of  a  Ihin  walled  box  lioatod  by  colMluTllon 
from  a  taper  through  the  copper  plat«  which  fonus  in 
bottom,  and  which  ptojecis  beyooit  tbe  sUg&  The 
tlienDOmolcr  has  a  scale  ranging  from  339  to  4a°  C; 
each  degree  on  the  scale  botng  two  cantlneuws  In 
length,  and  dlvldnd  Into  Iviitlis.  Tbe  bore  and  length 
are  so  an-aiiged  as  to  bring  thai  ptttt  of  the  scale  near 
30°  on  a  level  with  Ibe  eye  at  the  eye^eM,  In  or^hr 
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tofadltMI«i)nlL'k  rraillnjn  wltliout  movlTin  tliehcad. 
Tbe  box  wrvcs  u  ■  vrnt»t-batli  tn  wlikli  niiy  ubJL'clive 
from  one-bkit  to  one-tcnih  may  be  lininmi!d  without 
•oricMu  lou  to  tho  obJi>ct[v*'f  optlciil  r«pnc)ty.  1'll« 
critical  point  ot  ihe  lluld  mny  1>«  n.-ndSly  il«trrnitti«il 
in  ti^Ti  miDUlei  by  biitti  llie  ilis>p|)i'aranc«  Mid  re- 
Kpprartn^u  or  tbu  bubble  within  a  Iwcniicdi  of  a 
desire.  F»r  (iinlK^r  drtnlU  tli«  niitbor  ntvmi  to 
hU  <>nrli*r  [uippr  iiiion  nii  oppAmiiit  tor  thin  imrjioN. 

Dr.  Tbtii-ibblil  SiiiUli  ['tosoiiWiI  mi  account  of  $al> 
moil's  culliire-tubu:  but  w  It  luu  not  y«t  liccn 
revised  by  Dr.  .Salmon,  wn  potlpono  noilcs  of  It. 

Ptnt.  Il'.'iiry  V.  Oibarn'i  pitpor  upon  a  nlcmacoplc 
iiielhnJ  of  sliidyiug  tb«  ainiililbUii  bmin  wu  Tiiluii- 
lile.  TIip  brain  U  hardi^nvit  in  '  Muller'i  lliiid,"  ihc 
ventrlclis  being  fully  hijeetci).  Aftrr  the  luiiial  slcn- 
hoHc  Ini.-il.iiii'nl,  the  br»lii  In  pluioil  for  one  wcok  In 
■  otrnilne  toltition,  then  for  iwvnly-rniir  lioura  In 
»c«tic  acid.  The  ouibctMlug  mou  i>  preparol  by 
abftklng  the  contents  of  ui  egg  with  three  dropi  of 
glycorlno.  Aflnr  (OAklng  In  lhl«  nioM,  iba  brain  la 
pUcetl  In  iiogitluii,  kiid  hiixlciieii  in  th«  vapor  of  boU- 
inji  el^'ht)'-p<r-c«nl  nkoliol.  The  miui  l»  then  plnmd 
fur  one  welc  In  abioluin  alooliol.  ^irotlnn  1*  mnilo 
under  nlroh')!  wllb  n  JiinK**  iiilcroiom".  TIih  mc- 
tloiia  oil  tbe  tilde  are  iirruiigcd,  covered  with  old- 
fktbloned  bloitliig-pB|wr  (clgnretle-patxr  wan  mi):- 
g«9t«d  M  better  by  Dr.  C.  S.  Mhiot).  and  tronfil  with 
alcnliol  anil  oil  of  clovoa  throiiuh  tlin  pjiiior,  a  device 
which  may  provo  convenient  Iti  iii.-iiiy  caM.-H. 

Dr.  H.  O.  Bey^r  reported  one  of  bii  obH-rratloiia 
made  during  hi*  atlli  uncrimplnted  n>tcari:li<><i  on  Lin- 
■niln.  In  hit)  abMritct  b«  any«,  "One  of  the  puims 
that  I  tbould  like  to  dcmomtrate  from  one  of  my 
MdloDi  )•  a  probable  comiuunkation  of  th«  ■o.«alled 
Mgmontal  tubei  with  ont  of  tha  divrrtlcnia  (liver)  at 
tbn  alliiicnury  cnnal  of  the  nnlmnl,  by  mntu»  of  a 
uonvolLiLcd  tubule;"  certainly  an  important  ob»«rva- 
tk>nU  verlflcd. 

Dr.  R.  H.  Ward  dMcrlbml  a  couple  of  n«at  contriv- 
ance]).—diir,  n  ii«w  ilium  I  tin  tine  arnviisoment  called 
th«  Iris  iilunilnntor;  Ilie  other,  n  long-ariued  lens- 
bolder.  Prof.  Willinin  A-  Roger*  gave  n  dc«i'r1pllon 
of  Ih«  rarioun  9iep«by  whlcli  aconiliniilrr  or  nn  Inch 
may  be  pnHjucod  from  a  atiuidanl  metre  or  a  «taiid- 
ard  yard  reii|)«ctlv«ly. 

Tli«  remaining  pnjieni  contained  almott  no  new 
origlnAl  matter,  but  wero  chlcd;  account*  of  mcllioda 
orappamtiia  welt  liiiown  to  profMtlonal  worlt«n. 


I'llOCUEDISas  OF  THE  SBCTtOX   OP 
ANTHROPOLOGY. 

Thduoay  forenoon  waa  occupied  by  tbe  sen«rK) 
mMlfnc.  laavhiK  only  time  for  the  organlTatlon  of 
tba  tMthma.  In  the  ademonn  ilic  nddrew  of  tb« 
vlce-prMUent,  Prof.  F..  S.  Unnr,  wm  delivered  to  a 
very  attentive  anit  IniTi-^lcd  nudience.  As  we  have 
already  glT«ii  tiii*  uddreu  in  abstract,  nn  analyita 
nmA  be  added  here. 

Til*  wal  work  of  llie  •rctlon  began  on  Priday  mom  - 
ing,  with  ■  paper  by  RcT.  s.  Ir.  I'cet.  upon  emblematic 
moundi,  tbelr  ium  and  purpotea.    TTie  author,  bav- 


lD(t carefully  atudled  many  ot  ibo  mound*,  ba*  re*ch«d 
the  conclusion  that  from  them  much  may  be  leanred 
as  to  the  symbolism  of  tba  people  wbo  made  ihem, 
and  IIiroURh  tbi*  of  the  |;«ople  tbemielveo.  He 
think*  that  certain  aultnal  fortna  were  u>ed  for  ipecific 
locallttee.  Fureaainplc  turtle  moiinda  wero  placed 
upon  high  grotuidwher*  a  lookout  would  be  atatkwed; 
eajfle  mound*,  near  Uuffi;  pontber  mounds  stood 
guard  ovor  village  alies.  He  belle v«  ibai  tbe  mounde 
Indicate  Ibo  tolema  of  lb"  ullw  which  made  them. 
The  p^ier  was  iilttKraied  l>y  cliart4,  and  «m  followed 
by  an  extended  dleenMlon.  Klany  of  lli«  arcliMlo- 
gisti  present  w«t«  evidently  unable  to  iilenlify  some 
of  Mr.  Pcet'a  mounds,  oi  reprownieil  In  hi*  dla^m*, 
with  known  animals,  m  eonndeiitly  a*  be  did;  and 
•omoof  tbe  outlines  seemed  quite  unlike  tboMof  any 
animal,  tboii^tb  ot  mnit  the  niiimol  form  was  evident. 
Tbe  diaciuaiou  •<>on  i>ini«d  upon  symbolbm  in  g<m- 
en).  Mr.  La  Flfcbe,  an  Uniaha  Inili.iu,  and  mem. 
her  ot  the  section,  apoke  of  some  of  the  symbola 
coinmnii  nmnng  his  people.  Dr.  Syl«  of  China  re- 
ferred to  aiiiillar  •ymbol*  common  amnng  the  Japan. 
eee  nnd  Chineoe,  aud  noticed  (he  very  raaiaikahle 
resemblance  whleb  exUied  between  eiirreiii  aymbola 
In  caal4im  Asia  and  weaicm  .\merica.  Dr.  E.  fi. 
Tylor  apokc  o(  tbe  lolnu  ayilrm  a«  wide  spread, 
being  found  not  only  In  Ni>rtli  AmcHca,  but  as  well 
in  Soutb  AnicrIcA,  Mlcroneaia,  and  amoux  the  bill 
tribe*  of  IndU. 

Then  cani«i  a  paper  by  Ml»  A.  C.  Fletcher,  upon 
cliild-IKe  among  tbe  Oinshna.  It  wa«>iicli  an  account 
oa  only  one  wlio  hail  liTcd  among  tbe  people,  and 
with  hearty  aympailiy  emrntd  inUi  ibdr  dnily  iiies. 
cuuld  have  given ;  ami  th(-  eameat,  clear,  tender  trt-ai- 
nicnl  of  tbe  aubJoFt  wu  most  lielli-htfid.  We  were 
told  )iow,  when  icn  days  old.  the  child  received  a 
tacr^l  name  gWcn  witli  Impressive  ceremonies;  how 
its  craille  wo*  prepared,  and  how  lovingly  the  llill* 
one  WTU  tended,  often  by  father  as  well  as  inntlier. 
Tbi*  cradle  l>  a  nut  board,  to  which  the  child,  laid  un 
Its  iMick,  Is  ■wuthed;  the  bandage*  for  girl*  bein^  di(- 
ferent  from  Ihiwe  itdcd  tor  tmy*.  Uccause  ot  tlili 
treatment,  moat  Indiana  exhibit  a  peculiar  Batteniiif 
of  the  occiput.  The  child  is  not  kept  conatantly  on 
tlie  iMKirtl,  but  at  times  I*  allowed  tu  kick  about  at 
will;  and  iiflor  the  ilxlh  month  It  li  raroty  lucd,  a 
hammock  then  taklti);  ItA  place.  Tbn  cr^inf  ot  tbe 
child  seems  very  unplenaant  (v  them,  and  if  It  occur 
they  nse  every  mean*  to  ijulet  It.  Wben  the  child  Is 
thire  year*  old,  the  fcilermn  ceremoriy  of  cutting  Its 
biir  i^eiierally  take*  place,  tliough  all  the  rhlldn'ii  do 
not  receive  this.  Uefoto  tbia,  tho  hair  Is  allowed  to 
KFow.  At  this  time,  it  the  patents  daair*,  a  new 
nnme  may  l»  given  to  Uie  child.  Each  geoi  bee  lu 
own  style  acconlliiR  to  which  the  hair  is  cut.  Tbe 
borne  life  of  Omaha  <-iiIldn-»  was  *liowii  In  be  pleas- 
ant and  joyoua.  ami  the  chllil  la  very  much  attached 
to  It.  Toys,  games,  and  slory-lelllug  abound.  After 
ently  ehlltlhood  bos  poised,  varlAiis  dtille*  arv  assigned 
to  the  children,  —  to  the  boys,  the  care  of  tbe  ponies, 
the  use  of  the  how  .-viid  arrow,  etr. ;  to  tlie  girls,  the 
eareof  younger  children,  and  later  IllUiig  tbe  ground, 
dresilng  skins,  and  coining,  and  uutll  a  gtr4  la  prod- 
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<lvat  ill  >ll  tItCM  tlilngx  tba  Is  qoi  rrcanUd  m  fit  for 
(narrlimt.  wlik'li  i>f«iira  wbcn  »ba  i»  alH>ui  iweiiiy. 
Ai  (III-  coiicliiBioii  of  ibu  paper,  wliicb  Dr.  Tjlur 
calletl  '  inoei  UuUliiing.'  nuny  qu^itbni  were  uked, 
•Bit  In  re*poiitc  U>  Uicm  miuijr  nddllional  bteu  want 
glTon.  Tlint  KFOMC  MHiwct  for  woman  jiravkltoil 
amifiiK  lli«  OiDKlittt,  «ru  «4npIi&tScKlly  aMerted  by 
UlM  FJi.-tcli<r.  AnklcJ*  of  Utioo  were  oomiiuin;  ocb 
gitUB  liavJDg  tt  ccrUIn  group  o(  objccU  nbleh  muM 
not,  oil  xtij  Rccatiiit,  be  touched.  Drnamii  ptny  a 
vory  iinporuini  put  in  vi  Indian'*  lit« :  lo  lilm, 
Or«atii*  sfD  M  K.il  u  any  put  of  tli«  »cliul  world 
aboul  biin.  Mri.  Smilb  ipokc  of  a  cuilom  ntnoiig 
tho  Ir'i>|iin!«,  of  pliMlng  Qi>ar  lh«  moutli  of  Ili«  doad 
bitliy  wlimi  biiti^a  doth  ftaturateJ  witb  tlie  iimtb- 
«t't  uillk.  Frldnf  afl«rnoon'(  reodlut;  bi'^^n  wllb  a 
papur  by  .Mlu  F.  E.  Unbbllt,  detcrlblng  ccrtslii  very 
rudu  qiiArU  obJfGU  found  in  kUh  In  undiiluibod 
Si>vcl'tuitikt  ill  ceiunil  Mijin«»ut».  Dr.  Abb»iT,  la 
uoiitiactluii  Willi  tliii  |iaiier,  dMiTibed  sud  cxblblt«iJ 
tome  of  tlie  objuuli  found  by  blm  lu  Uic  Trenioit 
gravel*.  In  Lbo  noxt  pAp>?r,  Iter.  S.  D.  IVot  endeav- 
ored to  »liow  th«  Iraportaiicp  of  a  iiuily  of  Ui* 
arclilt«i'[iin)  of  preblatorio  uatluut  ns  a  iii«auK  of  <Ua- 
coveriui;  ilielrdegTWof  dvlIixaUoii.  and  •ubdlvMing 
tbc  st4);«i  I'f  ptogreM. 

A  miicb-lieclccted  and  yol  not  nnlmporlaiit  ■Iniinrt' 
niuiL  of  uibnoluicy  wiui  brout[Iil  before  iliv  wirUoii  In 
a  paper  by  Mr.  A.  \V.  liiiiler.  on  local  «SBtbur-1or«,  iu 
u  bicli  III?  prci^nivd  a  coliecllon  of  «aylne«  rcapectini; 
tlie  irealhnr,  ciirreiil  In  iniiiWm  Indiana,  cxcludttig 
all  tliat  are  of  more  wMe.apresd  u»e.  Tlie  lut  paiMr 
of  the  afiernooin,  by  Mr.  .K.  E.  DouglMa,  discribcd 
In  ■  vcrj'  complolc  innnnor  nonia  of  tlie  ni'iumlk  of 
ili«  Attunilc  coaal  of  Floriils  whk'b  tbe  iinttiur  bad 
Mtpldrvil.  Both  shvl)  and  i-nrlli  nionndi  atv  (lund 
tltiiie  Eieiilir  dlftributt^d  aluiii:;  the  uoan  from  ibe 
niuutb  of  llie  St.  -lohn's  ICivvr  lo  the  noulbeni  part 
of  Lakw  N'orlh.  l'li«  shvU  niouod<  are  tor  The  tno*i. 
pan  alttiaied  iipun  narrow  siript  of  lund  wbieh  trjia- 
raM  the  niimerou*  loguona  frovn  tbe  ica.  Soniu  aiv 
of  great  tiiv,  one  shell  ridge  1*  dgbt  nillni  long:  and 
one  mound,  which  coTcrod  tltmo  acr**,  «'•«  mtu\r  np 
entlrrly  of  tli«  little  ibells  of  Itouai  vnrlabitl). 
TbeM  large  niounila  were  cuiistruclvd  at  different 
tituc*.  Tbe  cArtU  moundi  occur  inland.  Two  of 
the  moiinda  ar«  compoiod  wholly  of  blu  of  ruck ;  and 
one  brB«  tnound  baa,  thrao  feot  below  the  nurfaMi,  a 
pftT«in«tit  of  Mone  which  est«nd«  entirely  acroM  It. 
liDpletnT<iilj  and  other  objecla  are  often  found  In  the 
tnounda  of  the  Su  John'*  Rlror,  but  not  In  tlir  more 
aoutbeni  niMunda.  Mr.  Donglaa*'*  aceoimt  waa  iinlta 
dalalleil,  ami  a  very  luKriMllii^  and  valuablo  addition 
to  our  knowl«dg«  of  Uie  aubject. 

On  Monday  niomlng  the  Kcllon  SrM  Ibipncd  to  a 
p^ter  by  Mr*.  Kmilnnk  A.  Snilih,  on  dbpoied  polnta 
concvrnlng  lroi|iiiil«  pmiioun*.  !ibe  apok«  of  tlie 
t>eciiliar  (tillicitlEiei  wbkh  arnne  from  the  njanner  in 
u  bli^h  the  piononna  Were  used  iu  Iro^Dola,  ^  aonie  of 
iliriii  being  arbitrarily  iiaod:  dlHorrnt  word*  Mna- 
i1mi«:*  reituirinit  unlike  proiiouiii  for  the  *arafl  person 
and  uuinbi^r:  and  Ibcre  were  other  iiocullarltlea 
wbkU  had  mlil«d  (iudent><>f  tiieUuguaCtt    Another 


■imtciitty  and  sonroo  of  error  vat  found  In  ibe  lue  uf 
geinder.  The  etuly  writer*  recogtiiiwl  hit  two  fm- 
dera.  a  noble  and  an  Ignoble:  while  the  aulliur  liail 
found  thrri?,  aa  in  Engliah.  Some  o(  the  proaouna, 
oa  tliat  nt  (tin  Ibinl  pomon,  anavering  to  «ir  *  be,  the, 
it.'  are  ulwitya  Lnoorporatcd;  while  oihtn,  as  Indotcr- 
niinale  pronoun*,  art'  alway*  expressed  Indcpetidently. 
The  graininnr  of  Ptrn  Marcoui  won  crftlcited  by  lb* 
author,  and  cartalu  error*  pointed  ouL  Dr.  TylOf 
romarlicd.  In  eonnoetlon  with  thi*  papef.  upon  tbe 
importance  of  atudying  the  ir'aiment  of  )C*ndor  In 
any  aaviige  lauguage  with  grtai  rare.  Not  all  peoptos 
recognlM  lbs  dlrlalon  of  living  or  other  objefta  iiita 
male,  rpmnle,  and  neuter.  The  Zulu*  have  many 
(-lu«e#.  <ir  jcenera,  into  one  or  another  of  which  any 
given  object  falla;  hut  iliey  do  not  nuke  any  illatliic- 
tion  of  mole  and  female.  Miss  Fletcher  sahl  that 
among  lbo  Sioux  the  rame  pronoun  wai  uaed  for 
Iwtb  aex«a,  the  gvtidiM-  IfUtg  dolivmincd  by  the  «oit- 
text. 

A  very  lung  and  extremely  liitercstinic  aci?iHini  wat 
Iben  giv»n  by  .Mr.  F.  W.  PuLnuin,  of  the  exploralinnt 
wlilcb  be  and  )>r.  M^lr.  had  carrlnl  on  under  tlie  una. 
plcea  of  tbe  I'eaboily  niu'eiiin  ai  (^ainlirldse.  These 
inveatigationa  had  been  ehlelly  •.leiuti.il  In  the  *tudy 
of  a  group  of  mound*  nenr  UailJMinrille,  Ind.,  known 
aa  tlio  'rumor  group.  The  very  careful  iDannev  in 
irblch  tbe  exploration  of  the  mound'  bail  Iwcfi  car- 
ricd  on  — the  earth  taken  away  and  rxaniineil  ihi>v- 
elfiil  hy  sbovelful  — «•■  shown,  and  tbe  rv-ulls  of 
tbi!  work  mumomted  and  illuatraled  by  iliagrama 
and  iiliotugraplis  In  great  iiiinilier.  h'elllier  time, 
laljor.  nor  money  liad  Wu  apaivd  in  tlie  pruK-culioii 
of  lbo  work ;  and  a*  a  result  one  of  the  moit  muark* 
able  »erl«a  of  olijonl*  ever  dlacoveml  In  America  bail 
been  ubtalued,  and  aUu  many  nvw  fai-ia  in^in-iing  ibr 
nlruclnre  of  the  iiioiinds  IbnaMlvn,  t'nt  example, 
it  na*  found  that  in  strutiBeil  moundaUie  layers  wire 
atvay*  borlsonlal,  not,  aa  uiiully  repreaenied,  ourveil. 
tdiiKular  aah-plts,  raassea  of  burned  clay,  layer*  at 
stones,  and  other  features  wera  maatlwl  iukI  illu*- 
tratod.  Among  the  ohjceta  Uken  from  tbe  Ibtsmi 
mound  of  tlia  gronp  were  the  following,  aonip  of 
them  nevor  found  b^ore  In  the  mound*;  ihell  beads, 
dlska,  and  rinus,  wlildi  wen  obtalnoil  In  ihoaaaniU; 
cone*  cut  from  alllgMor>lMtb;  oniamenta  mt  from 
plate*  of  buJIalo-Iiom,  mica,  and  native  copper;  ob- 
jects of  itatlve  silver,  and  even  gold,  and  melcorle 
iron;  tiearla,  miisl  of  thorn  ptercod,  and  Injured  by 
beat  (nut  leti*  than  fifty  thuuaanil  of  tb«s«  were  found);  j 
■mall  stone  diabo*  beautifully  carved  to  reprcaeirt 
some  animal  form ;  and  laai,  and  prrbaps  moat  Import 
laat.  lerra-coita  figurines  of  exceedingly  arUsik  form, 
and  luangcly  Egyptian  in  character.  Tlieae  objeria.  | 
it  should  ba  nohvl,  ara  all  of  an  omnioenial  cbaracterr^ 
IM>  other  eort  was  found  In  Ihl*  mound.  A  brief 
paper  by  Miss  C.  A.  Sludley  dcKilbcd  some  ol  tlM 
crania  from  ihia  monnil,  and  oUiera  near  It, 

In  the  next  paper.  Dr.   P.    It.   Hoy  sbowml  how 
grooveil  ftone  axes  and  idmtlar  linplenetit*  could  bi> 
manufactured  by  ibe  use  of  a  oamnMa  bamnier^ ' 
■tone,  and  allowed  specimens  that  bad  been  so  nuije 
by  a  frlRDil.    Hie  iiM-clnkeni.  whkb  Dr.  Uoy  UMrt«4 
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wen  nuule  without  gmtt  labor,  wttttr  conalnly  4ui- 
iprout  <oiiiitcrf«ll«,  ■Qcli  wi  iiilgtil  Kadilf  bo  p*<«nl 
ulr  u  e^iKilnc.  Sir.  Pulnnm  Kinarked,  atl«r  Dr.  Hoy 
Lnil  IliiisliciJ.  ihftt  many  coanturft'lf  s  w>;n!  now  manu- 
f.icttiml.  mid  tlut  tliry  mli;hl  bn  InttnA  In  hIrhuI 
every  l>nC  coIIpcIIdii,  hfkI  ho  liBitl  Icnovrlnilsn  of  nno 
khlpiiinnc  of  twn  itiixisxnil  of  ilip*i>  traiuls  to  EiikImuI. 

Fivtluwlii);  tliiti  WMB  jMfivrliy  MnjorPowvll.oii  tbe 
mylboliifEy  of  ihc  Winliiiis,  «  (imple  llrin;  In  lb« 
Sncrnmaiilo  vkIIcv.  Many  curioiii  inT1)>i>  rolli-rlnl 
MiiotiK  tbln  prnpU  by  Ihn  aulbor  wrrc  given,  l>iit  an 
abstract  at  moll  a  psp«r  I*  hnnlly  t>i>Mibl«.  A  trw 
o(  the  bollefi  of  Ihl*  trilte  may.  Iiowitm.  be  f;Ken. 
They  bellevf  in  lUtPc  worbJi.  ami  tlial  each  li»«  iin 
peculiar  cIb»  of  Inbabllnuli.  Tli«  (ky  U  >n>nku. 
(Otb«r— aiitl  ibn  majority  of— IiidUn*  Mlitva  dial 
It  !■  loe.  M  «noir  and  ball  »bow,  Mid  rnln  Ik  i1i«  tame 
Tn«UciI:  wbite  a  («w  ihhik  it  r|iiBrtx(YyftUl.|  Uoun> 
taint  ■'IT*  inwic  by  [lie  burrDBiug  of  the  mol^'giMl. 
I.lgbl  and  ilarknPM  arr  innlilvn  godilcflwu.  Rockn 
and  ollior  Itianlmnli'  iblngi  wrm  onco  living,  and 
•OHM  rocka  now  live  and  vpvtA ;  anA  Ibia  Is  tlie  Win- 
tun  esplaiiBllon  of  ediooa.  Wlilrtirlnd*  are  lUtte 
tfilrlli  (ivking  water  lu  drink.  Obeasu  ai«  cnuicd 
by  myitilcAl  nnlmalK.  Th(? 'tnr  baby' of  tho  ne-groi-t 
of  Ibu  Miitli  Appear*  In  nmnf  tana  In  ib«  niyttioloe^ 
of  not  l«»  than  fitly  irilHM  of  Indian*:  ntui  oiber 
bita  of  negro  fotk-bire  nre  H[ai>  found  iunoti);  the 
Indiana,  (nun  whom  tbr  ilnvc*  must  bnvc  obtalnrd 
Ibcm.  I>r.  W.  II.  Doll  then  tvad  a  imper  on  Ili«  lue 
of  tabrala.  It*  titU  bolng  'The  Km:igra]ilil<-nl  iliitiribn- 
llonot  Ubretirer?.'  lie  ileacriM  UbntU  of  diffei^ 
•inl  lorts,  and  tli>r  innde  in  wbldi  thoy  were  worn. 
TIm  Dat«nt  of  Ibn  cuilom  aver  tho  continent  wax  al*» 
noticed,  and  tli«  fact  thM  It  Is  l«M  prsmleni  now 
tban  fonnerly.  The  ];r<«t  tine  of  (ome  of  tlie  Ul>- 
rets  worn  ua* monttoned. 

Tucnlay  mofnlng  marked  an  epoch  In  the  IiUtory 
of  the  ivrllon.  bccaiuc  of  Ibo  very  tlirlllliii;  and  virld 
arconiil  mid  «xblbiUon  of  the  sacred  |it|H-*  <it  friend- 
ship nteil  l>T  tbe  Oninlias.  The  pipes  Ibemselm 
■re  held  in  lucb  nverencp  by  Ihi'  lotllans,  Ihni  tbey 
nn!  never  allowed  to  Inave  tbe  trilie,  and  IbiKw 
thnwii  tlid  audience  wura  the  flr*t  avir  taken  away; 
and  Ibe  eir«nvontas  described  ami  iltnttraied  bail 
never  before  been  presented  to  an  amlience  of  whil« 
men.  Uoreoier,  It  wu  extremely  Inieroalini;  to 
bear  a  fnlUblooded  Indian  explaining  In  clear,  well- 
cboMn  MiilMicea,  somo  of  the  nMH  *ncrml  niy«- 
teriet  of  hb  tribe  to  an  Budience  of  anthr«poln0sts. 
Mr.  La  Fl^be  Bnt  dCKfiberl  the  pipea,  and  bow  Uiey 
wera  mailo,  —  the  ateni  of  asb.  aeven  spans  tong.  dee- 
iirated  wUb  certain  (ealhnni  i-f  tbe  oivt,  wnnd|)ecknr, 
caitle,  and  diK-k,  mid  wlih  hair  from  Iha  bfcaatof  tbe 
rabbti,  and  strounen  o(  bonc-balr  djeil  rvd.  Tlie 
fttem  was  painted  Rteen,  nnd  gteoved  by  narrow 
Mralght  groorc*;  and,  when  the  two  pipe*  arc  In 
place,  Ibny  rest  Upon  a  wildcat- akin  at  one  end, 
while  the  other  Is  tiipjiorleil  by  a  crotclied  Kick,  and 
under  tbem  are  two  (Couid  mt!««  which  are  sliakea 
In  acciitn  pan  intent  to  llie  son^.  or  chant,  sung  when 
ll»e  plpn  are  Uken  up  nnd  wavoil  to  and  fro  os  they 
are  diuing  the  cerrniaiir.     After  Mr.  Ia  Kl^cbe  )iail 


girrn  bb  paper,  Vln  Flelj-lier  ronltnued  tb«  nc- 
cotuit,  showinf  liow  stmiijc  the  lie  of  frlen>lshlp 
fomied  In  tbe  prMcimt  of  the  pji««  Is, — stronger 
even  iIibh  lies  of  bloi>d:  and  ilul  hi  their  prtMencc 
no  anger  or  111-wiII  could  hBre  plBca,  bnt  all  inuM  bo 
pejce  anil  bannony.  .<lic  apokc  of  the  miniciitoiis 
powvr  attributed  U>  the  i>l|tv«  by  tlie  Indlaiio.  Tlie 
tuvi  was  of  Bab.  becante  Ihal  .ind  the  cedar  uere  Ibe 
two  aacrrd  treec:  the  aali  being  Associated  «ii(b  tliai 
which  l(  good,  and  The  cellar  with  that  whicli  is  bad. 
Willi  deep  pathn*  she  deschlied  the  rerctnony  Whirb 
took  plM*  when  the  pipes  were  ^Ivoii  to  her  lo  bring 
away,  and  explnioed  thnl  it  wa^  onlv  liecsuse  of  their 
profound  gratitude  to  her  for  sccnring  liieir  lands  lo 
them  from  tbe  government,  ttist  this  mark  of  llioir 
great  eonlldeiice  and  i'*ti-eni  was  Ih-*Iow«<)  uinmi  her 
by  the  0«iah*>.  Xu  account  can  Justly  describe  tbe 
chiracl«rof  this  joint  paper.  It  waa  constantly  illus- 
trated by  reference  to  tlie  Mcred  objucli  exhlbil«d. 
nnd  afforded  thnw  wb»  beard  It  a  ino*t  vlvtd  and 
Intcnueiy  liitrrotlnjt  iinlobl  Into  th<-  hlildcn  mya- 
t«i'l«i  of  Indian  lite  ami  character. 

Kiillowinf:  Ibis  waa  a  very  iDBtniCtlve  |i«pi-r  by 
Prof.  E.  S.  Morvc.  giringsome  of  tlie  ruiult«  of  ex- 
tended intetrlews  witli  a  Korean.  Many  Inipniilns 
facts  reapectinfi  ilils  lliilo-kiiowii  (loiipi*  went  given. 
I'he  author  spoke  of  tlie  great  llllal  obedieitce  nnd 
ilcTotlon  of  the  sons,  the  scchided  pnsltinn  of  women, 
the  syiteai  of  torh;  the  law  forbldillng  alt  except 
the  king  from  decorating  the  exterior  of  tiielr  bonam, 
or  liavliig  any  other  than  rectangular  o|>eiiinp  for 
doura  ur  windows.  The  bride  and  groom  never  lee 
euch  other  before  marriage.  There  Is  a  geiirrnt  tend- 
ency lo  Indolence.  Straagety.  a  hnree-sboc  l»  a  sign 
of  good  tuck.  Tbelrgamci  arc  numerous,  and  soincof 
tlieiD  tnirlcate-  Many  of  tbe  auperttlUons  of  the 
Kor>!BiiA  sere  itivon. 

After  Ibis.  Dr.  Tylor  spoke  upon  Xonb-AiiMirlcaii 
races  and  civilisation.  IIl-  slliKlnt  t<>  the  wonderful 
resemblance  of  our  Nnrlh-Atnerlcnn  irllws  to  lIo«i- 
got  Ian  people*, — a  reecmhlance  stt^estlng  at  once, 
not  aa  indlgenoiM  origin  for  tlie  Indian  Iribee.  but 
a  inl^rMiuii  from  Asia  ni.-r«M  Ilcriiig  StralL  Tli* 
greatest  objection  to  itiis  view  t*  tonnd  In  tho  very 
great  divenlty  In  Ilie  lanfciiaeo'  of  the  Atoericsn 
natloni.  This  leads  to  an  examination  of  the  evi- 
dences of  the  Bntiigulty  of  man  upon  thin  mnilnent; 
for,  unleas  we  con  pirore  an  anllijiilty  tuRlcieutly 
remote  to  allow  time  for  the  straBge  direraiiy  of 
tonnes  to  have  occurred,  our  perjiieiiiy  is  great. 
Wliile  there  is  Ihis  diversity  of  language,  there  b( 
great  similarity  in  the  soclsl  condition.  Tlie  tnairi- 
arclial  sjitttn  jdteconl.  etc.,  Ihrongh  tlie  mother,  ii"! 
tlic  fatliet)  la  unlrerMliy  prrvaienL 

A  moat  tliouftfatfiil  and  able  paper  was  then  tead 
by  Ma}or  Powell,  on  three  culture  perlocls.  —  nv- 
agery.  barbtirism.  nnd  cltlllaallon.  The  rrolnllon  of 
man  was  dwelt  upon  xrrf  eamettly  by  tlie  speaker. 
He  very  empiiatlc-aliy.  and  alitihst  indlciiantly,  ei- 
prasatii  his  belief  Ihat  man's  evolution  never  Is  nor 
can  be  a  struggle  for  exislenco.  Man  does  not  cbangc 
with  change  of  environment;  lie  changes,  and  adapts 
his  environment  to  hImMlf.    The  scrugKle  baa  been 
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ntnovcd  froin  man  to  ht«  Mtltitlr*.  Man  pro^mac*, 
aoi  by  •trugglliis  (or  esiatcnro.  but  by  iii«an*  of  lii« 
ptinult  at  hapiiInsM.  AniuinU  live  Mcli  (or  IimK: 
man  c»l>iMt  lire  (ur  lilmscK  kIods.  Wli«n  liiiiinalB 
weMdodiMtiMtcd,  a  great  sUtp  in  advance  u'u  Uken. 
By  tliU  inoaui,  mid  by  Uic  Intpodnctlon  or  axnculttm, 
lb*  ptn*  wa*  broken  iiji.  and  ibu  malrUrchal  ayttein 
chaugvd  to  >  imlrUrvlinl.  Aiwtlier  §rt*l  «(■>(>  wm 
Uken  when  metnllitti-knl  ptOOMM*  ir«re  (liKuT<r«<l; 
llum  civtlltatlon  wt»  ivnclicd.  Owing  lo  the  Uloiicw 
ti(  tbo  liour,  Major  Powell  iinilltcil  a  lar^  part  of  lila 
mcMt  fiiierMlliiti  pajter.  Speaklnn,  at  he  ili<t,  u'iili 
Ihi!  enrike>tii«M  of  iutvaM  conviciSuii,  li«  bore  liia 
aiKlleiiee  from  arguiucnl  to  ar^uiiioiit  in  a  iiiuicrly 
■naTiiiur;  and  inniiy  warm  ciprcksloni  of  appi'nval 
wpm  buUowud  up'iii  tbc  auilior. 

Tli«  openliif  paper  on  W<dii«t<Uy  mornliiK.  by 
Mm.  EnBiiniir  SinJIh,  dltieiitMil  in  a  very  ori;giiiAl 
tiiLtniif  r  tliL-  (ormiilluii  ot  Inxjuoli  trarit.  Sim  very 
pcnliiriiily  callvd  aitrntloii  to  Ibi!  (act,  tbat  intM 
atiiiltfiiu  t'f  Iri>'|iicil»  Iiad  ciiiil<'iil«>l  Iliriiui'lvri  vUh 
collaiiiix  1'Bit  of  nonl<,  wblli-  tli«  ntuni  (ItomiiKl)  and 
tuwful  itiL'tliiiil  woiilil  Itiviiire  a  aentvli  fur  molt  by 
■luilvAliig  wotUs;  noli  tU«  author  bail  pmeeetlnl  Id 
tbU  way.  niul  nii  n  mull  madi!  tunny  CTirlou*  diaeov- 
erli-a.  Ci'riMi)  *irur>  In  dlctl'marln  oC  tli*  lan|[iia||« 
wttv  |Hi[iiivil  out.  Tli«  Ttucarora  lanRtiaite,  tli* 
tbiiiki,  alTordf  a  key  to  the  ilialecta  of  tli«  other  alx 
ualliiii*.  Kxuiiiplei  iUiisiratnig  tho  riirni.illon  nml 
orlgl>i  i>(  miuiy  wonti  were  gli'nii.  Tbn  liicrdi  mcnii- 
liiS  (il  many  word*  In  ri>iniii»ii  urn  l«  Tfvry  curiixin: 
fur  example,  tctira  are,  literally,  vye-juice;  whiskey, 
dcfonnrd  walrr:  agony,  lie  eulu  up  til*  life;  a  bank 
liatiionry-rarm.  —  ilir  prlnclpitl  I*  tlir  uinthitr,  and  tbo 
inieTv>i  Oiu  bnliy.  UirdH  atv  u(i«n  nanii^l  (r<>in  ibelr 
note,  other  animal*  fmui  w»iie  pliyoical  peciiliartly. 

Fulliin-liig  Ibis  wai  a  long  and  must  intlrucllve 
pa|iur  lif  Ur.  A.  (iraliam  D>-ll.  upon  a  race  ii(  drnf- 
mu[«t  In  Niirtli  ,\inorlca,  Mr.  Ucll  Br<t  cn)l«d  attoii- 
tioii  t-i  the  liicrosinic  prev4U-nc«  a(  deaf-tnui**  in  ibo 
United  States.  He  Bhun-ed  that  tbi>  inrreaae  ot  dMf- 
mutu  «■■  very  inui^h  f-'re^ler  relatively  than  tliat  o( 
olli<tr  cla»>».  In  onlcr  to  opi-n  liis  argumaut,  be 
alkrd  llie  .jneiilon,  'llowean  wo  In  llin  moat  acl- 
«ntilic  niannt'r  i'-taliil>'h  a  raiii  o(  dpaf-n>nte>?'  In 
answer  lu  tiila  iiutvtioii,  be  shoued  that  nu  more 
■tMcU-ni  nieani  (or  the  (MmaUooi  of  •ucb  a  race  could 
bt  Mt  In  action  tlinn  JuM  tbo*«  wblcli,  from  tho  boat 
of  moilvM,  pbllanilinpybad  u*<vland  wa*  ttill  using 
fur  llie  beiiBllt  I  '.■)  of  these  niir»rtuiinle  people.  The 
tjtUm  ol  loclnding  dcof-tuutei,  hi  Ib4l  they  mso- 
tlnud  i>iily  with  cmIi  other:  ttschlrig  ihem  a  upoclal 
la.iguace,  *»  Ib4l  tli*y  lenni  lo  llilnh,  not  In  Knglltli, 
but  in  ■  lanuiia^e  nu  distini^l  from  It  m  Frvnrh  nrUtir- 
liinii,  and  tbui  lo*e  hirgi-ly  tbelr  use  of  Bngliih,  and 
liaiiiinl  eXprVM  thernkvlves  well  In  written  Kngllkh.  — 
all  Ibiaboxtronxly  il<'precAt(Kl.  Ilcipokeof  •mmooua 
idOM  roapeoting  tU«  il<u(  and  dumb,  which  are  Rior« 
ur  lert  prretaleiit.  In  the  eilucatiua  ol  deaf-iuut«>, 
itt.  (lull  wi>ul<l  follow  a  differcul  <xmne  (rum  tlial 
usually  |>nniue(l.  Itr  would  have  Ifal*  cIoh  "f  cbll- 
dren  eilncateJ  In  tli*  ronUant  cMmptny  of  clilldri<n 
wbu  c«n  bear  ami  apvak,  not  recltinit  in  the  *ani« 


claiac*.  «xc<pl  In  miqi-drawing  and  lucb  aub)Kta, 
but  In  P»m*  by  iIicmMlv«a,  and  y«l  miogling  with 
other  rhlltliefl  •«  mad)  tu  poatlblo.  Re  would  liave 
den(  children  learn  lu  tuideruand  what  wat  aald  to 
thctn.by  WAtdiingtbemotiODOf  UielijA.  II«  wonl'l, 
•a  far  aa  might  properly  be  done,  diKoitrage  lat«r- 
■iiarria^u  bcm-HTii  <li'H(-mut4a.  He  would  hai«  al) 
deaf-mulM  uugbt  anicuUtlon;  for.  only  by  maUos 
tbc  altempl,  can  it  lie  known  who  can  and  who 
cannot  ipcak.  ProfoiMr  Gordon  of  tlio  Denf-mut* 
cotleg*  111  Washington  apok*  at  aomo  length  u|h>ii  the 
■nhject  of  Dr.  Bell'l  paper,  arreting  with  the  author 
in  ninny  liu|>ottnnl  point*,  but  dt>acr««ii>i[  with  lilm 
In  oilier*.  He  Ihouiihl  tlia  dca(-mule«  lea*  laolaKd, 
and  tbe  danger  of  (orinlng  an  Incroaslag  race  very 
muchleai,  tlundUl  Profeaaor  B«1I.  Uoalao  *trutigly 
advDcaled  the  ute  of  tlie  »iga  laii^Eua^  at  h'aat  In 
elementary'  ctaMcc  wlicn  older,  tbe  vernacular  maj 
well  be  u»«d. 

The  lit«  paper  of  the  aft«moou  wa*  by  R«r.  S.  D. 
p>vi,  upon  iilbal  and  clan  line*  recognix«laman(  Ibo 
emblumailc  mound*.  Kollowing  tbii  waa  a  deaoip- 
liOJi  of  a  hitherto  undoacrlbnl  tacrlflcial  atoue  at  San 
Joan  Teuiihuncaii,  by  Mr.  A.  \V.  Biitlor.  Tliia  I*  flr* 
foetandahalt  icjuiireai  the  lop.  and  ail  (rat  high,  Tvrr 
rloguitly  ciirv«],  tbe  bulk  of  the  iiune  living  oticupM 
by  a  itlganttR  huiiiati  hmtl.  The  eloiiag  papers  wer* 
by  Prof,  E.  S.  Mm-se,  who  added  *tlll  further  lo  Ibe 
already  great  iiiaa* of  infonuatioii  which  he lia*  given 
tin  respecting  lite  Japanese,  The  llrtt  paper,  on  arrb* 
ciy  in  Japotn,  gnre  areounlt  at  method*  of  arrow 
rcinuc  and  th*  use  of  the  bovi,  tlvliif  many  Inirr- 
ratiiig  (act*.  In  bl*  tevond  paper,  on  tbc  UN  of  tlic 
|>l»iigli  In  JniHtn,  rrofmor  Hone  thoweil  luiue  of 
the  form*  <>(  ]>|i>ii|;h  seen  In  Japan,  and  t1i«  maantr 
In  which  they  ncm  iiwd, 

Thus  closed  a  meetiiig  which  all  111*  member*  of 
Ihn  arclian  agcveil  bad  been  one  of  tbo  most  Miccr>f- 
ful  ever  held.  The  paper*  were,  many  of  lh«'m,  n< 
great  Mtlehl  anil  iN'itiianeiil  Value,  and  niii*t  fumi  a 
|iart  of  llie  nlaniUnl  Illcmturv  of  Amoricati  ctbnolo$y 
and  arfhfology.  The  dltcuMiou*  were  capeclatly 
notable  li«vau>e  o(  iltc  presence  of  eminent  Unglttb 
aiithropologista.  aa  l>r.  Trior,  Ur.  Syte,  and  aUwrni, 
who  (reely  look  part,  and  added  llwlr  More  ot  fact* 
aud  cniliuKlnsm.  Not  only  were  profetsbnal  anihro- 
pologiats  grcAlly  dvllghteil  and  alimiilatoil  by  the 
aortM  of  mnsiins*:  but  tlu  largo  audicMw*  wlilcb,  in 
•plt«  «(  the  very  gnsat  Itfisl,  dally  gatbonrd  lo  tb* 
room  M»lgn«d  u>  Mctlou  !l.  showed  quit*  conclutive- 
ly  ihu  Mime^  at  l«a*t,  o(  the  papet*  w«ra  of  peitcral 
InurMk 

J'ROCHliPiyOS  OF  THE  SECTIOX  OF 
ECOSOMIC  SCIENCE  AND  STATISTICS. 

TiiK  tecti'm  met  In  tin-  hoJl  a(  tbe  llittorlcal  to- 
ciely  of  I*»nii*ylvanta,  Tbuteday  m<imlng,  Sept.  4. 
Goii.  John  KaloQ,  eommtnloncr  o(  education,  woi 
vl<K-prc>ldi'nt:  and  Charles  W,  Smiley  <>(  the  U.S. 
lli1i-conimi»iuii,  •rrretary.  On  and  after  Monday, 
Hon.  Uwia  II.  Steiner  of  Frrderick  City,  Md..  nctrd 
M  clialnnan  of  tbe  sucllon,  Geo,  Katon  Lsvlng  been 
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«ill«il  away.  The  ad<1rMti  of  G«n.  EftUin  tipoii  wlen- 
■ilitf  iiietlioils  anil  sckiitISc  kuowlptl^  in  comnKni 
ikffain  WM  well  tccHvnl  bj  aii  nudlrnrc  of  aboul 
fiftj  person*.  Sumo  nf  tho  moro  Inlvrrtllng  |i«pcn 
ireie  tba  fnllowliijc:  — 

Prof.  E.  B.  Elliolt  reiu]  a  iinjieroii  t)i#  CKiJIt  a[  tbfl 
Unlierl-SUim  GoveniniMit.  and  i)re»pnipd  ublei  and 
tonnulaii.  lie  «Ald  lliat  llic  credit  of  Ibc  yuvcrninent 
Imi!  l>ffan  runllniialtj  iiirnuulng,  a*  kliolrii  Iit  tlic 
ivdiicviJ  nit  at  UiKrrU  rixiiilKnl:  llie  ral«  of  In- 
tend r«alixed  to  InrMIor*  in  the  four  uul  a  liatf  por 
ronls  lulling  been  but  about  3.7  pvr  cunt  duriog  tbo 
put  tour  monllu. 

HIm  Allcif  r.  Kktelior  nf  tho  Prabody  niiiaoum 
patientwl  a  pa|ier  I'n  Uiids  hi  Mvemlty  iii  ludlAna, 
lUlUtnUd  1^'  eiperieni'Vo  with  thi>  Oniaba  (libe. 
She  tpofce  of  Uie  Indiium'  idvaa  of  tand  and  property ; 
of  tiM  aKriculliire  of  ibe  Otnnhas,  tlielr  mu-rrallon, 
t)i«!r  unoa<lii^*«  upon  llio  land  Iciiiinf  of  Irnllaiia, 
and  ibe  de«imbittiy  of  *ecuriii;  to  ibem  land  In 
Mvenlly.  The  tudian  qiiMtlon  vraa  dln^uKtnl  by 
Dr.  Sielner,  llr.  Spencer  Borden,  Mr.  T.  U.  Urownint;, 
anil  otbcm. 

)Ir.  J.  U.  Hanlii  of  London  mad  ■  jiaper  upon  ibe 
future  of  Ilie  t'nilod  StatM  ;  IbiH,  belli}-  from  an 
EnijUtli  polnl  of  view,  waa  vory  iniereiting.  Hi- 
eall'-tl  ail'-iilliin  to  t]ic  rapidity  wHh  «lilcb  llic  public 
biii'lx  nrv  Ix'iiit:  taknn  up,  and  to  tb«  Rt|iid  liicr«a*i> 
In  ixi]>ii1,iliuii,  wbicb  be  thiiilu  uill  sunn  reacb  lev- 
enty-iive  uiiltliini.  llowtlialt  tbh  (Kipiilalion  be  fed  ? 
With  ttii!  Iiuidi  all  luken  up.  and  witb  cultivation 
broiiicbt  lip  lo  n  pnr  with  the  Improved  aKrieulture  of 
Riiglunil,  111.-  •■AtirTinti^il  the  Miiplu*  lo  tiilllii.-  forlbifty- 
flvn  million*.  The  ilevelopiueiii  of  .^nierioan  agtf- 
cullnra  will  liave  lodi'peiid  on  lurelgn  tnarkiiu  (or 
lU  pdHlucta;  and,  an  ilir  ■■iperlvnci-  of  KnsUiid  and 
America  baa  hoeti  tbat  fo-iil.tiipj>lr  \»  ri'ijijliiiive  of 
poinilalion,  it  may  be  luttiimcd  tlint  Utvnl  Utilain 
will  long  «ui>|ily  a  innrket  for  eheikp  .\merlcnii  food- 
producu.  llu(.  mi-nnntille,  ibo  nrbnn  population  I* 
groirltij:  n^latlvely  in  (ho  roniitry  pnpuUiioii ;  and 
tliii  fact  may  bo  «'iiwctvil  to  exi-ri^lfe  a  n'tarding 
InHuenve  on  tlie  developnicnt  of  ngriuulture.  Tlic 
coiKllllon  of  the  publk  debt  wai  rematkeil  upon  u 
vltlioul  parallel  ebewbcre.  The  drtii  cbarne  has 
deemwed  i4>one-fltih  thi;  ptilillr  n'v«niie,  while  that 
of  Great  Brllahi  Jtonv-thlnl  the  total  re vi-nu«.  With 
a  d^lit  entirely  niani^coable.  and  nilh  cfaorgi-a  tor 
naral  und  military  purpoae*  merely  n'lmlnal,  tbo 
nation  will  be  able  to  dorclup  IttHt  undrr  the  mint 
favorable  comllliniK  ever  witiiBMcd  tn  the  world. 
But  Ibe  oi>portiiniiy  for  cap!lall*U  to  Invett  iu  public 
bond*  falling,  and  the  escei>tliii<;ly  biw  rate  of  In- 
tnrett,  be  re^nled  anomlnoui,  and  as  likely  u>  pro- 
duce Inw  ira4to<,  low  price*  goiiKnttly,  cheaper  raw 
material,  dbvitpiir  producUnn,  and  claw  competition. 
Tbe  inipoBtlbillly  of  Spending  Ibe  naiional  revenue 
wlileaiuc  a  reduction  of  custom i  ihrliei.  WItb  In- 
«rea<e  (if  population,  and  diffpsion  of  wpalth,  tho 
accUKiBlMioa  of  Indlildual  fortnni"  will  Ln'cornu 
more  dSitlcull,  'comer*'  1«m  freiin(<nt,  und  time  be 
found  tor  lllerftture.  acience.  ami  art.  Ue  imLu'lpatea 
DHTidunl  federklion  <■(  slate  rights,  increaiod  Inter- 


coniinunlnllon,  pf rpoiaal  *hI(llii|[ot  popalailoii  fttxn 
itaie  to  etate.  — all  londine  lo  a  complete  amalga- 
mation in  one  federal  republle, 

Mr.  Tbomu  llatnpaon  of  tbe  bureau  of  education 
read  a  paper  on  tbe  appreiitlccalilp  qucUlun  anil 
lailiHUial  •rhimla.  Ht  mNlntnlned  ibai  tbe  appnn- 
tlcetliip  system  doe*  not  prot'lile  an  adeifnale  Mipplj 
of  woiiitneti.  and  lliat  It  caunoi  be  niudlQeil  u>  a*  to 
do  *t>.  lie.  tbereforc,  vould  lulinlltulc  ncirallQv  for 
lilotary  uluillcii  In  Ibe  common  lehool*,  and  oalabliili 
maniial-lalior  w.hool*  everywliere.  Mr.  C.  U.  Wood- 
ward, principal  of  the  St.  Loiiit  manual  iralnlng- 
Bchoal.  gaie  a  full  account  of  that  initilullon,  wblcli 
had  been  exceedingly  iiarful  thus  far.  Mr.  Spencer 
Sonlen,  owner  of  a  blaacliery  at  Fall  Itiver,  Maaa,, 
cii»inr*feil  ih<>  proiMwItloii ;  tayln^  that  be  bad  be- 
come dependent  upon  fottti^nerv  for  foremen  of  hia 
factory,  much  against  Iits  wUtiet.  The  dliciiMtou 
»bowed  much  (ympnthy  with  the  plan,  ilioii|[b  very 
little  f<ir  Ubor-lnUuatrlal  tcbooU,  Uie  laicer  tending 
to  Kpei'ulatloii  u|Hiii  the  wo«k  of  the  pu|iil>. 

ProfiwHur  \\.  O.  Alwatur  of  Wealeyan  onherslly 
read  a  paper  on  percentage  and  co^ti  of  nnirlent*  In 
fomb,  which  clicltod  great  Intrreit.  Of  the  different 
nauienb>,  protein  If  pliyilolniclcally  tlie  mo*t  lnipor> 
tantgOa  it  is  p«C)iniarily  Ibe  moat  exjieuaivc.  Antoog 
Ilio  animal  focida,  tlioae  wbicb  nuik  a>  dollcaclee  are 
the  cORtlleit.  The  protein  In  oysters  cost*  fruai  two 
to  three  ilollaia,  and  In  aalmon  nearly  alk  dollars,  per 
pound;  in  beef,  mnUun,  and  purk,  it  Taries  from  IQS 
loWwnta;  la  «had,  b1ae-B«b,  liaddoek,  and  baJiliiti, 
•bout  the  same;  while  in  uod  and  laackerel.  it  raugce 
from  07  to  as  low  m  33  conu  per  pound.  S^t  cod 
and  »alt  niackerol  an  nearly  alwajr*.  freali  cod  and 
mackerel  often,  and  even  ibe  choicer  llib  a*  lilue-lisb 
and  sbad,  when  abundant,  clioapcrsonrcce  of  |in>teiji 
than  any  but  tbe  Inferlof  kinds  of  meat.  Wiib  Ihe 
larver  penportloii*  of  botli  refuse  anil  water,  tho  |iro- 
portions  of  niitrieni*.  [|iou;;h  i-arlable,  are  ntunlly 
tnucb  lest  than  In  meata.  Tliiu  a  sample  of  fl»uniter 
contained  ST  per  cent  of  refuse,  :M  of  <•  ate r.  and  only 
6  per  eentot  nutrlilra  suhstancu:  wbllu  Uie  Milmon 
anvaged  :f3,  the  Mil  cod  S3.  unA  tbe  sail  mackerel  S9, 
per  cent  of  iiutrleiil*.  Tbe  nutrients  In  meals  ranged 
from  3(1  jHT  cent  Iti  beef  to  40  in  niution  and  6Tt  in 
Tory  fat  |it>rk.  C'nniml  li^ib  iximpare  very  fanimbly 
n'liti  meal*.  Vegetable  foods  liave  generally  lea*  water 
and  more  nutrient*  than  animal  foods.  Ordinary 
Iluur,  meal,  etc.,  contain  from  SJ  to  (lo  per  tent  or 
more  of  nutritive  material;  but  tlie  nnltillie  value  U 
not  proportional  to  The  quantity  of  niitrlentB,  becaiuc 
tbe  veiieiablo  foods  conal>t  in<i*ily  of  carbohydruies, 
slareb,  siisar,  eclluloM,  elc,  uf  inferior  nuirlitve 
eHecl,  and  becnusn  llietr  protein  I*  leas  di)[ealible 
tlian  that  of  animal  fondB.  Potatoes  contain  a  largo 
amount  of  water  and  extremely  little  protein  or  fata. 

Prof.  J,  W.  I  blcktrlnn,  Jun.,  and  Prof.  J.  C.  Gordon 
of  the  .\»t[->tiiil  tieaf-iniite  college,  Waahlngion,  read 
pa|iers  uiion  the  coiiditloo  of  deaf-mules  anil  deaf- 
mute  in-itriiction.  Deaf-mutes  DVnraite  I  In  tMO  tii 
Ibe  world's  populailon.  In  ilie  United  Htaim  tfacre 
were  H-IJITH  reporUnl  by  Ibe  Imi  centms.  0*er  lO.iKHI 
bun  Te««I*«d  an  NluutloB,  oud  are  engaged  in  Uie 
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ordinarr  ptinnlis  of  lift.  1S.0OO  ftrc  of  idiopl  >(((■, 
anil  from  l,a)DtD2,<K)0Krc  iinrttiiraicil  ulullt.  Tben 
■M  Brty-olsht  i>chni>l»  ttii<l  obtf  cifllL-^-t,  for  tliU  oIub, 
In  Itil*  niuniry.  Tlie  iiu-fulnma  of  IhewliKalvcl  knd 
Uk pitiful canii)tiont'[t)irunc<lLiralPd  w«rc <l»»crit*i) 
Wf  Proreuor  Clilclnrlni;.  I'mtotttn  tionloii  main- 
l>ln«1.  Ill  oppaiiiliin  tn  lhi>  view*  of  Ur.  A.  Ombam 
B«I1.  itml  till.'  cotiijilrtc  islucitinri  of  iIiom  horn  dekt 
deniHiKln  noi-UI  knowtcilgi!.  ipi-cial  traliilii);.  and 
•pirclnl  mciho'li  which  are  not  |M>iulb|p  in  cnmitioa 
•cbonlii:  whilo  lite  lltcml  co-filuoalioii  of  lhus«  barn 
deaf,  Willi  bfnHiiu  eliildivn.  1»  an  u'lnilllol  Impoasl- 
liDfljr.  th^&f  i*h<liln-o  prepared  bf  npccUl  [nitraelloii 
lo  join  ivgiilar  dwM*  In  common  *cbool*  wlilioiit 
ilDlrimnii  to  tlivmaolvi?*,  or  lo  ilicir  cluMuiitM,  do 
nol  n«ed  coiniiuiR-«e1iool  lnFlmctioti.tinvlii;i[iciiI<rnl- 
ally  ocoumplUhed  Uw  ««rk  nt  Hip  comman  school  In 
IPtlnlng  tills  maflcrjr  of  UR^oRr.  Ttin  ailrxiilnipiii 
of  MioclUlon  with  hearing  •.■tilldrcn  In  Ihe  i<iil>lic 
•rb(int«  am  Uriwly  lltuMty,  ili«  envirouinent  b«Uig 
Milnrsntlaltr  the  kanio  ai  that  of  all  deaf  chlMrrn 
before  Imtviog  their  fnin<ll«s  lo  eiilor  sprclnl  liialltii- 
llonr.  Parvnti  and  piil>lic-»clioo1  tcaolipra  ran  rcndlly 
qualify  ili«ni*clvi>c  lo  rfiidi^r  vuliialil*  hdp  to  d«af- 
iniila»  ti]r  b^ciiitiliii;  tlii-ir  wliicalion.  nnd  ■iifijilylng, 
as  f»r  n»  poi-ibl*'.  i\ir  iraltilni:  corrv<poii>liiii;  lo  the 
material  nluenlloii  al  lrifani«  ami  ibr  rarllcr  part 
<it  ihn  u'lirk  of  klnilprtiani'n  ami  inluiil  fdioDlf.  No 
HtUfnciory  plAii  lia*  ev«r  hi'fii  fouml  for  iiipplying 
deaf  claMCH,  tii  iiiiblic  ichDoN,  wlili  t«ich«n  liaving 
the  (fieclal  Kino,  knowledge,  aod  Imlnlns  rvt|uliltn 
for  tlio  uilafartury  cilucallon  of  lhuai>  lioni  deaf. 
Spwial  InMttuilmu  remain  a  nM««ti(T  lor  Ihe  greU 
majorily  of  doaf  chlldrm ;  and  they  sbon*  mperlor 
n^illa  with  ibe  greatest  rconoroy  of  tlm*.  nioii«y, 
And  men.  IrTfapectiro  ot  tn«lhcHt,  (yMcni.  or  dedcca 
of  liutriietloii. 

Mr.  William  Kent  of  Neir  Vork  rcKil  a  paper  nn 
tntBuIntlty  tn  nil  rend -building  ai  a  ehlof  canae  uf 
reCfinl  tiuttneu  deprewlnnii.  which  he  suppoKi'i)  nllh 
«taiijt>ir»  and  dlaKntm».  He  jimveil  loiiie  remarkable 
COineldenceadtifiiix  four  perioda  from  1880  to  IS83, 
1WIII  lo  18T8  and  IS1»  V>  ISS.1  hnrlng  lieon  pericxli  of 
KT«at  ai^lirlly  In  rallrand-biillilln^.  Tho  paper  was 
discuatcil  by  Ur.  I.oron  Htndget  ot  f'hllndelpblA,  Sir. 
JauiM  II.  KelloiCK  of  Tmy,  N.Y.,  Mr.  J.  R.  Uodgo, 
and  Mr.  E.  T.  Pcterf.  IT  irai  not  generally  conceded 
that  raiiiic  ni>>1  elTcc.l  lud  been  proren.  Ur.  Blodget 
raftmiil  to  ainillar  Irrosularllie*  In  EnfclUh  ral*i*  of 
Inivn'*!,  and  Mr.  Dodjif  to  aimilar  irr<'|[iilarlttt>t  in 
t«'ival*  pnxluceil.  In  IttTIt  and  lErT4  thcf^  foil  off  six 
hundred  inilllont  of  husheli,  ami  the  prive  ru>p  fnim 
tony  to  (lity-foiir  eenta. 

Iilr.  I'.  II.  Dudley  described  hit  dyn«{^apli  and 
track' t lit pcctloo  irnr.  ami  many  m«mb*r*  vinltod  the 
car  at  We*t  FhiUdHpIila.  Thl*  la  oiip  of  the  lirent- 
gM  of  Ihe  niuiy  recent  Invenlioni  for  the  aafeCy  of 
the  tm veiling  public. 

Mr.  L.  A.  Smith  ot  Wufalngton  pntnted  uiit  Ihe 
adTaniaicn  "t  great  oxpMltloiu  to  eonalai  In  1°, 
ntiniiilatlnB  tbo  development  it  material  rMoiir««*, 
1°.  the  Inlrudiiolion  iif  proAlabk  iiidiistriH,  3°.  the 
Irapimrcmoot  of  manufacture*,  4''.  ibo  Incrcaaa  of 


traile,  V.  the  founding  of  Inslililtloiit,  A*.  Ibe  toaal 
d^i'elopriient  of  Ibe  people,  ■«.  adraacement  of  id- 
ence,  Mu)  S*.  Ibe  pnrmollon  of  t«chnlcal  •ducatton. 
Don  Anaro  do  Maromiii  of  Madrid  aiNAe  upon 
the  coRim'Trliil  reUlloix  of  the  United  Hint«*  iriih 
!>ptiln  and  her  colonies,  lie  thDwc^l  tite  meagreiHM 
of  the  preteiil  trade,  niid  urg»l  Ihe  ini|iortance  of  a 
treaty  vhleh  ihould  Inerraic  It.  A  Una  of  itcaniAr* 
from  Vigo  or  IJib(in  to  Kowon  or  Baltimore  is  tie«(led. 
Th'  L'nibrl*  I'ouUI  laaiie  the  voyage  In  aix  days.  He 
detires  lo  tee  tbe  laritb  ■muisMl  ao  as  to  alloir  the 
exportal[«n  all  over  the  SpanUh  territory  of  tbo 
Aiuerlean  cereal*,  bread. coal,  wood,  cattle,  and  uirait, 
and  (onto  other  prcidneia  wintifd  by  tbo  Spaniih  eol- 
otiln*;  And  to  allow  nt  tb«  MBie  time,  on  tba  otber 
bntid.  tlie  importation  into  tlie  AiDnrictui  union  of 
wines,  tpiiii«.  molaiw*^  sng>r.  fruit*,  lolt,  and  other 
Spanish  proilucts  required  in  tlw  Unliod  Staii-v 

Mr.  Georce  V.  Kuni  of  Tiffany  *  Co.  read  a  valu- 
able pap«r  on  the  Am«rican  p«arl,  ilcscriUog  its  form, 
color,  lustre,  and  giving  a  Hat  of  tbe  Important '  find*.' 
Jle  estimated  Ihe  yield  from  t$Sl  to  l8$t  at  i$l*,3«) 
worth. 

Dr.  Clmrle*  Wnrri'Ti,  statlltlciao  of  tli*  V.S.  bii> 
rmii  of  edticaUoii.  reail  n  pii|>er  on  iIm  Icamat  pro- 
fv^Hionii  and  Ibe  public,  1S7D-1SS0.  DeriHhg  tbe 
number  of  penonl  citi^Agcd  In  law.  ranlicino.  anil 
divinity,  from  the  occupation  labloaof  iIm  censiia,  bo 
showod  that  iha  rate  of  InciWMC  for  each  profeaalun 
during  the  decade  wan  ninch  greiaier  thaii  iiie  rale  of 
increase  in  tbe  general  pupiilatiim.  Ue  comnientod 
upon  the  marked  Increase  In  the  number  of  elergy- 
man  of  for'>l£»  birth,  and  the  gre«t  iiicrcaM  la  law* 
yen.  particularly  in  states  «ItuBt«d  norih  of  tlie 
Potomac  and  Ohio  rivers.  Admitting  iliat  tbo  num- 
ber dI  c1er);ymen  is  within  the  control  of  the  tcci* 
piiraly,  and  not  anliject  lo  lesnl  Ititerferenc*^  lio 
obnerrMi  eIimi  there  i«  precMlent  ti>r  coiiatdering  law- 
yers as  oflici^r*  of  the  flate,  and  cmluenl  projNiely  in 
making  pbysiciauB  also  unpaid  sCalo  ofllcera.  Wbra 
this  is  done,  (be  quail  Heat  ions  will  be  uihItt  stale 
control,  and  Indirectly  the  supply  can  bo  limited  to 
actual  MMuls.  In  ISSCI  ha  believe*  them  was  a  surplii* 
of  sixty-four  thousand  in  theae  three  profession*,  and 
that  decisive  measures  nhiuild  be  taken  to  remedy  it. 
Mr.  Smiley  of  the  U.  S.  fish-eomniUalon  lltuntraud 
what  Is  doing  by  the  government  In  fltb-ciilture,  by 
(iresenUng  tnblm  JUnairAtlve  of  th<-  Cnllfunila  knhnoii- 
work.  An  sierace  ot  S.SO'.WIO  young  were  deposited 
in  Ibe  McL'lond  River  from  IST:iiolt^  Tbeaver^v 
nnnunl  eatcli  has  luereosnl.  since  propagation  befati, 
■it  4,:i1i1.W2  ponnil*.  This  IncraOM  tt  worth,  a«  tt 
come*  fr<ini  the  water,  $313,700  annually.  The  aa- 
iiiul  co!it  of  propacalloii  is  93,000, leaving  a  net  profit 
of  $.1|i>.IOi>aiiiiuaIly. 

The  sc»ions  wrre  all  well  atleiided;  the  tiurobfrof 
prrsoiis  tn  ikttDiidancD  freqiienlly  reactilng  flfty,  aiul 
on  ■  few  occ^uions  seventy-five.  Tbe  popular  char- 
aclcTvf  the  subjeou  induced  this,  and  alio  iudoced 
the  local  press  to  give  ot  (his  section  much  fiiJter  ro- 
poris  (ban  It  gave  <tf  any  otlier.  Tlui  secil^a  bM 
linpnivrd  vnry  ma(erially  since  It*  organ Ixai ton  at 
Montreal  In  ISU. 


FRIDAT,  OCTOBSR  10,  IflU. 

COMMENT  AND  CRITICISM. 
Tub  ancient  geograpben  drew  tlivir  |tfinit' 
mcrittiati  thrungb  tlic  IdIhiuI  of  Kkito.  "VXwy 
have  Ifi  n  folluwivl  by  tho  gcogrnpbers  of  Gcr- 
lunnj- nnii  oa»tcrn  Kuropc ;  whilo  Iho  French 
reckon  thoir  time  ftttin  tlie  meridian  of  I'nris, 
au<l  vtae  tbiit  meridinn  in  their  ius]>s ;  stid  tlic 
Kiiglitili,  AincHciinti,  and  Dutch  i-ccoj;u)ec  ibe 
iQi'iidiaii  of  GU'cnwipli  a»  itinl  of  r.i-ru  longi- 
tude. With  sll  ibcso  prime  muridiAiM,  and 
others  not  so  much  used,  Ibeie  aaturalljr  arises 
coDSldciable  confbrion  In  oomparing  mapa 
tande  on  the  dilTereitt  sj'fttemA ;  nod  esi>edaUj' 
is  Ibis  the  case  In  navigatton,  nhcrv  the  ri.-(luc- 
tion  from  odo  ajstcin  of  tnrriilinn*  to  ntiot.hcr 
iiaa  to  lio  mndo  b;  men  who  liltic  c-i^oy  extra 
flguring.  Tbe  ideaof  a  aniversal  prime  meridi- 
an lielungK  to  France ;  and  oa  long  ago  oa  I  V,3'i, 
at  the  fiiiggcstion  of  Uioli«!i«ii,  Loiiia  \IiI. 
Issued  a  decree  recognizing  that  of  Feri-o. 
But  later,  to  gratify  tlie  pride  of  Louis  XIV., 
France  returned  to  tbe  meridian  of  Pnri^. 
That  «omo  mcridiikn  may  Iw  univenuilly  h'cog- 
nizeil  as  tlti:  zero  meridian,  an  intcrniiiionsl 
conference  on  a  common  prime  meridian  was 
invited  to  toeet  in  WnGhington. 


The  serions  husiooss  of  tltc  conrrrcnee  was 
commenced  last  week  Thursday  by  tlie  dis- 
cuMiion  of  ft  reaolulion  presented  by  Mr. 
Rutherford,  that  the  meridian  of  Grceowidi 
should  1)0  rccoinmcndc't  for  tlie  common  iiso 
of  all  nations.  So  far  as  tlio  ricnrs  of  tlie  con- 
ferees irere  developed  in  the  debate,  it  doca 
not  «cem  that  serioua  oppoallioo  will  be  made 
to  this  propoaal  on  the  ])un  of  any  nation  but 
Frmnc«.  Tho  French  confl^^,!L'!t  have  uiiuIl-  a 
vigorous  opposition  to  a  decision  In  favor  of 
any  patticalar  meridian,  evidently  ilosiring  to 
keep  the  question  open  as  long  ns  pos«il>le. 
It  Is  retimed  that  they  take  this  ground  in 
parsuaivce  of  positive  liiatructioiis  (torn  their 


gov«romeiit  not  to  agree  lo  th«  OMfiliaa  of 
Greenwich.  Tlic  confereiwt)  ailjoamed  on 
Tbiirsilay  nnlil  Monday  of  Ibia  week,  when 
Ibe  discussion  was  resumed.  Commander 
Sampson  of  Ibe  U.  S.  naval  observatory.  Pro- 
fessor  Rutherford,  the  atiUior  of  the  resolution, 
Profbaaor  Abbe  of  tlic  U.S.  signal -nervioc, 
Profl»sor  Adams,  and  I.ieut-'Oen.  Strachcy  of 
Great  Dritain,  favored  Uie  resolution,  ami  Mr. 
Jansscn  of  Franco  opjioscd  it.  Mr.  Janasen 
argued  in  favor  of  the  adoption  of  nihat  he 
colled '  a  neutral  merblian. '  He  aitggested  that 
tho  inlemattonal  prime  meridian  aliould  nin 
cither  Ibrongb  Ih-nng  Stniit  or  one  of  the 
Axores.  Without  action,  the  conference  ad- 
journed, subject  to  tbe  call  of  the  cbalnnsn. 
We  can  hardly  ahore  the  view,  which  has 
found  expression  In  thu  public  prinia,  that  the 
failurs  of  Franco  to  aoccdc  to  the  declnon  will 
render  the  results  of  lli«  oonferesco  nugalory. 
If  all  other  nations  adopt  a  common  meridian,- 
France  will  sull^r  miicli  more  by  having  one 
for  her  own  exclusive  nsc  than  any  oUii^r  na- 
tions will  Mnffer  by  her  action.  'Hie  use  of 
French  maps,  cltarts,  books,  etc.,  will  tie  ren- 
dered inconvenient  to  others,  and  their  circu- 
lation will  tliua  lie  interfered  with. 


Snt  WiLUAX  T»oiiM>x'e  course  of  lectures 
at  JoliDs  Hopkins  university  has  opened  with 
every  prospect  of  beEn^  a  brilliant  success. 
It  would  be  dilllciilt  to  llnd  a  case  in  which  a 
lecturer  on  so  abstmac  a  subject  was  groetetl 
with  so  large  and  apprectativc  an  aiMlieiice  as 
was  collected  in  Baltimoro  to  hear  our  distin- 
guished visitor.  It  comprised  not  only  tii« 
advanced  students  at  the  university,  but  pro- 
fessors Ax>m  various  parta  of  the  country, 
including  even  the  far  north-irut,  who  biul 
left  their  stAtions  to  hear  tho  latest  tlioughts 
of  mathematioal  science  on  tho  subjects  of 
the  constitution  of  matter  and  tbe  ethereal 
medium.  Tbe  subject  of  the  6r9t  part  of  tlie 
course  is  the  undutator}*  theory  of  light,  tlie 
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(Illllmltif^  of  triiich  tho  lecturer  diil  not  at- 
tempt \<t  conceal.  It  is,  bowevcr.  expected 
that  llie  lcctiir«B  irlll  cover  tfa«  ground  of 
tnolwiibr  ph.v«icM  in  gi^iicnil,  IncludiDj;  the 
theorr  of  Tortcx  Atoms,  or  irhicli  Uic  lecturer 
bt(ti«i-ir,  in.  |icitiap«  more  tlian  any  ono  c1m>, 
tlic  originittor. 

At  the  last  M««ion  of  congress,  prorisioD 
«ras  mude  for  an  cleotrica]  ooniniis&ion,  to  hv 
apiraioted  bj  the  preiildcnt,  nud  nereiity-flve 
hiiti<lcvr[  doUiirs  n|i|>n>j)riBt4'd  for  Uie  work  of 
I  be  <'omnii:tMi'in.  Tlie  comiiiiiitinii  wim  ap- 
)>oiiitrd,  Diiinbcriitg  among  it4  m«m)jcrs  some 
of  tlio  beat  ekctriciaoa  of  our  ooantr)'.  It 
was  generally  expected  that  the  cominifl^oii 
woald  make  some  electrical  ex|Mjrlaieiita  or 
testa  pertaining  to  dynamoA  aixl  «c«onrtary 
b«lieries.  We  bi'lievo  such  wo*  iIr*  intoiitiun 
of  tltc  commJKgion  :  but  the  Franklin  instiliile 
of  I'hiladetphia  nnnonnccd  its  dctcriaiD&lion 
to  conduct  exporimeiila  upon  both  these  sitti- 
Jectii,  aivd  the  comniiruioii  pfobahly  deem  It 
inexpedient  lo  make  rx|H-rinientA  in  simitar 
Hues.  We  uoald  su^cstj  Uiat  Ibere  are  other 
BObJectsoT  aa  groat  or  greater  genera)  publk 
Inli-rcst.  ii|Hiii  which  exi^erlineata  might  be  ad- 
vnniagi^uuAly  tiinde.  We  refer  to  unilnrgTountl 
TrireA  nml  induction.  Tlivao  ore  interesting 
scientific  qnctlions,  and  of  vital  importance  to 
both  public  and  private  intercels.  There  are 
many  iiateuts  for  the  Inyli^  of  undergroai>d 
triiva  and  for  ttie  prevention  of  Indttction.  It 
i«  peculiarly  proper  that  tbc  merits  of  lbc«e 
diirerrnt  inveutiona  eliotikl  Iw  investigi>t«<1  i>y  a 
coramisBion  of  scienttllc  eleol  ridans.  as  a  great 
difference  of  opinion  exista  between  clly  cor- 
porntioiia.  and  Uie  tetegrapb,  eleclric-tigbt, 
and  telephone  coinpaiilea,  lu  to  tlic  u>e  of  mich 
wires ;  tlie  former  rc4[ul ring  that  all  wires  should 
Im  ran  undeTgrritiixl.  the  lalt«r  contending  that 
tlMjn  is  no  monn»  ik>w  knovm  for  the  siiccess- 
ta\  usff  of  ondorgroond  wires  extending  any 
conaiilerable  distance.  The  qaestlons  of  In- 
duction and  '  leakage '  ore  also  avMl  impor- 
tant, aa  every  one  knowa  wtio  has  listened  to  a 
tfll^hooe  connected  with  one  of  our  large  city 
ezobuiges. 


SticitoscoPiCAL  science  baa  been  completely 
revolutionized  by  a  aeries  of  inventions,  which 
have  followed  ono  another  by  such  slow  grad- 
uation, that  tl)c  TvrnM  is  far  more  iwticoble 
tban  tbc  progress  of  the  advance,  —  wo  see 
the  change,  but  not  the  ehungiug.  Thirty 
yeara  agOi  there  was  little  to  do  nimut  a  micro- 
acopEca)  prepaintion.  Tbc  object  was  placed 
under  the  niicmsooiM*.  and  looked  at.  Of  tedi- 
niqiic,  little  was  known  beyond  squeezing  the 
object  between  elide  and  cover-glass  to  moke 
it  thin,  giving  a  dose  of  acetic  acid,  and  monnV 
iim;  In  Caniula  balsam.  Tu-ilny  a  vimI  vari«ty 
of  mcllio«l9  arc  in  nse,  the  grndusl  lu'cuniu- 
lation  of  the  expcrionoc  and  experiments  of 
numeroua  workers.  Tfa«  moot  delicate  and 
Active  phases  of  organlxatloii  can  now  be 
cniighi  and  llxe<l ;  the  «of^e«t  awl  tlie  hardo«t 
material^  win  be  made  to  yield  sections  of 
tiK  extronicst  thinness  and  consequent  trana- 
jkarenej-;  dye«  are  skiltVllly  used  bo  that  the 
pattern  of  colors  shows  the  distribution  of 
|tar1(t  of  dilfeiwnt  conatitiilioo,  and  that  which 
it  is  deNircd  to  si-c  is  marked  out  fraia  it* 
aurroimdinga.  I'erifected  mlcrototues,  working 
antomullcally  and  <lrivca  hy  mechanical  power, 
»re  iniKle  lo  cut  an  entire  object  into  M^ton* 
as  Ihin  as  two  ibousjiod  or  three  tbouaand 
to  an  inch,  and  keep  every  section  in  its  proper 
place  in  tlie  series.  Indeeil,  the  present  ]>er- 
fevtlon  of  tbe  art  of  |>rrparing  objei^n  for 
microscojriud  examinntion  was  unlooked  for,  ■ 
generation  ago.  Nevoniielcsa,  tho  |Hogresa 
bera  bns  been  equalled  by  that  in  tbe  micro- 
scope itself:  tbe  cameras  and  Illuminating  a|>- 
(MraluB,  the  application  of  the  sfiectroocope, 
of  photographic  and  measuring  device*,  and 
of  the  eUi-tric  light,  etc.,  have  immensely 
increased  the  efficiency  of  tho  moderu  instm- 
meat.  Yet  there  is  another  Im|Mroveinent 
greater  than  any  of  these,  —  the  introduction 
uf  oil  immersion  objectives.  Altbougli  Ui« 
progri«s  wo  have  hinted  at  baa  been  enormous, 
It  still  cootinuce  more  mpi<I  than  erer,  ••  tlw 
well-lllled  pages  of  Itic  new  iiiiorOMO|Metl  Jottr> 
nal,  referred  to  lo  our  notes  thia  week,  amply 
testify.  Notliiug  is  more  remarkable  than  the 
rate  of  sdeottfic  progresa  hxlay  i  neo  seem 
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iu  n  Tnir  yrtiy  to  be  more  itmaxed  nt  tli«tr  oirii 
intellectual  production  than  at  any  thing  thai 
liaa  ytl  bap]>cnc(l  in  human  hi«tur>'. 


I 
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LETTERS   TO  THE  EDITOR. 

n*  W^r't  niUH' f *  'fi  itticuttt  rr^Hirf^latpn^fa/faod/iiitA. 

TtU)  Hail  effect 

Ix  yniir  ueciiiinl  of  Ihc  proceed  In gx  of  Uie  Miction 
at  plijfic*.  At  the  IlillfiilclpliU  mci'iiiii;  at  Ihc  Amorl- 
can  OHoctalLoD,  occurs Ilie  [ai«iige:  "II«  |Mt.  HbIII 
incU  not  onlf  gold-leaf,  liut  utrlpa  of  t,ti^l,  tinfoil, 
mod  other  lueUui,  «id  clamped  ■liem  ■oiaettmei  nt 
both  pnd*,  loniotloiea  In  the  mlddlo,  and  «amc(Iinca 
onl;  >t  i>na  end;  and  In  nil  cues  llin  acilon  vat  t)u 
Mine,  irltli  llie  lanM  melkl,  Irretpeetlre  of  tli«  clnnp- 
I  tic." 

Thi>  MnlelllenI  It  Hot  nccamtc  I  have  luhjrcl'^l 
■oft  itrel  only  lo  tlip  \*»t  licre  dencrlbed.  ami  I  did 
not  with  ililt  metal  try  the  espcrimcnl  of  clamping 
It  At  one  cud  onljr. 

AsalD.  it  l»  not  qnitc  accimle  lo  lajr  lliat  Mr  Bld- 
woll  nllrilmiM  Ihe  action  uniler  diMriisiioii.  to  "onr 
edge  |ut  lli<-  metal  strip]  t»iTi^  vuiiiprv&seil  and  Ilie 
oUtcT  Btretclitd."  On*  can  host  itiiderttaiiil  Mr.  Uij- 
well'i  cxpUiintlon  by  eaamloiiic  thn  llliiatr«tion>  ac- 
corapantini;  hia  arllclf  In  Ibc  PkUi'tiophicat  mvgazine 
for  AprO.  UU.  K.  II.  Hai.i,. 

i>nibridr».li*i<i.a). 

IroquoiH  pionotiua. 

All-iu  me  to  comicl  Ibc  entire  mitconcciitioii  »f 
my  MoiiiiPBl  paper  I>y  your  rBUorler  of  ilie  »iiiLrt-i"i- 
lOKical  lei^tiuTi.  I  did  DOl  aunn  that  the  "  mitaioii- 
ant*  and  nil  other  authot^ile*  wbo  bare  heretdore 
written  on  [lie  Iroguidi  loiiguafna  wen^  mintakcn," 
Me  On  the  contraiV-  I  proveii  (bat  mr  coucliisions 
conceniliig  the  csiiienre  of  an  II,  and  the  iiou-fidii- 
ence  of  on,  were  correct  by  ijuoilne  the  *  excepUoiis  * 
aiid*»<allw  Mdloina*  rmoneil  to  hy  tlieFreuoU  mle- 
■ionarie*  tixiMtaln  liieir  adapUtilun  of  the  latiKuagr 
lo  ih»  Fwiich  fonii  uf  two  itend«t;t,  etc.  Tlirs  ad- 
aptation, which  ■impllBod  Ilie  atiidy  tor  the  vouiik 
prieUs.  I  aSrinnd  wouM  bi-  folly  for  ua  to  folloir 
wbm  wrltlnit  upon  Im^noli  conKiniclion  for  EnKli«Ii 
Mitdcnu.  I  pmvod  my  pMitlon  by  niunvmuB  ea- 
ample*  from  tli«  hi?it  nntlTo  aiitliorlty,  from  tliote 
who  untlvrttoo<l  EngtUh  or  b'rcitch  ai  uell  nx  niytclf. 
I  inljilit  remark  here  Uint  such  authoriiy  prvaanU  a 
rait  contrast  to  that  irhicb  the  pioncnr  mlMlonary 
oonlil  obtain,  and  jp^eaily  fncllltaloi  InveitlcAtlon.  I 
eoolll  lefiT  your  reporter  lo  '  Tocabuliirlei'  by  long. 
rtaldetitinluionnrtesn-hich  to-dav  arcworthlfwirrom 
ttil*  f«ct.  A*  to  Ihe  '  Kiiglish  nlwianarle* '  referred 
to,  I  know  of  none  wlio  liaie  contributed  to  Inxjuoln 
untmmar. 

1  mnnlionad  Rev.  Anhur  Wright,  nn  Aniftrlcan,  aj 
racKgnUint;  three  ^^nders:  alao  lion.  Lewi*  Morgan, 
author  of  the  '  league  ot  the  Iroquoli.' 

Upon  nD-called  *  liaianloaa  aawrtlons  *  depend*  the 
march  of  idence,  and  1  venture  to  nvauert,  *  It  (till 
innrei.'  BKMi!i:(iK  A-  SHrru. 

J«n*]r  nif.  i.M.  1. 

Claaalfioation  of  MoUnaca. 
In  CrofewoT  Giil'i  iBrtnMtire  comoMiit  on  moltua- 
caa  ciasslAutlon,  h«  unlntMitionallj  inUquotca  mn. 
Tlia  nrfiew  in  qneelUm  *aid  that  no  itngle  Inalaneo  of 


a  calcified  jaw  '  occur*  In  lu,'  the  two  wotda  In  Italic* 
(oniiiieil  by  rrofeaaorGlli]  mnkingall  tbe  diffemwe 
betnecn  u  iHuilire  aMonlon  and  a  prorfsUiM]  one. 
The  Nuuti1ii»,  oa  Onen,  l^nkmer.  and  oilien  elate, 
hat  been  n;-.>atrled  u  having  a  cole i He il  jtw;  and  I  am 
quite  conlldvni  Ihnt  it  )«  the  (ingle  inMaaoe  known 
amoni:  recent  niolliulu.  However,  there  )■  T«aMD  to 
bellere  that  the  eipremion  of  Owen  waa  nied  In  a 
leaf  precise  «eiiae  llian  hsfi  txeii  sup),  leil  by  later 
writer*,  aud  IhattliecalcIQcation.  It  acluallj  prr*enl. 
le  at  moat  (lariial,  aud  perhnii*  a  mere  indiddual 
Iratl.  Ill  the  only  ft|>eciincn  of  Naulllui  I  hare  hail 
ibcfood  foriunc  to  be  able  to  examine,  ilic  rlsihle 
part*  of  Ihe  Jaw  were  wholly  free  from  any  ealciBca> 
lion.  VThettier  the  portion*  embedded  In  the  mua- 
cular  IImuc,  or  nibervlM  hidden  tmmrlcw,  may  have 
been  ciilciflcd,  could  not  be  dctcrmlneit.  ibr  •pecinieii 
being  held  too  preolou*  lo  <tli*«c«.  Tlic  coni|>o«llioii 
ot  die  jnw  ot  Snirula  la  entirely  like  iliai  of  ordi- 
nary eiitllM.  a*  lar  aa  the  eye  could  iktcmine;  and 
It  Is  aTld«nliy  doalraltle  that  we  tlioitld  have  further 
iiivesltgation  In  rrcnrd  In  lltai  of  Naulltut. 

In  Tcffartl  lo  the  A''^pl>nla,  li  does  not  *p«m  to  ma 
nocesaafy  tliat  llipy  ihoiild  tie  onllriarlty  divided.  (Ul- 
lea*  good  ordinal  cliaraden  can  be  found ;  and.  If  Uie 
ebaiaclom  now  ii*ed  are  Imperfect,  lluire  la  tio  reoHn 
for  retaining  thn  divlaions  founded  on  llieni,  except 
In  a  iiravlaloDKl  nenM. 

I  fully  agree  with  ProfcMor  GUI.  that  ilie  pntnol 
Diiuyaria  are  not  derived  from  the  pn^Hiit  Mono- 
myaris;  but  wltclher  l>oth  may  not  liavi:  bad  a 
nionomyarinn  anccsior,  it  U  atlli  loo  cnrty  lo  dcelda, 
as  it  is  (In  n  lc>*  degree)  about  tbe  cxaei  'homotoglM 
of  the  shell  gland*  In  Cblton*  anil  ordinary  gaatro- 
pods,  whose  common  chanwters  toem  lo  me  largely 
adaptive. 

It  may  be  aiided,  that  while,  lo  far  ua  wn  know, 
<Ku1uiu  boa  a  purely  Involute  iholl.  I'edlciilarla,  In 
it*  early  itage*,  nsemble*  a  mull  Rratn  wlUi  a  dl>- 
linct  eplra.  W.  H.  n.tLU 

r,0,  nHllaiisJinu«onra.CfL4. 

Tbe  pilmitiTe  Couoooiyphean. 

\iiur  notice  of  Mr.  G.  F.  Matlliews'j  pujH'r.  roarl 
before  tbe  B/lliiiliaiiBoi.'iaiIoti.  though  eiinipllmcfitAiy. 
Uiiiu  no  idea  of  Ibe  conientii.  Part  ot  thlscnmniii- 
nk-nliou  was  of  exnjitionikl  importance.  All  accu- 
rals historice  of  tlie  deveiopmeait  of  alngle  aolmnlk 
■re  DOW  theu^C  well  of ;  but  Mr.  Matthewa  iin« 
traced  not  only  Ili«  tranaformatlona  of  the  InrvaJ,  but 
(lie  characieilstlca  ot  Ihe  adult  pcrlurl.  uid  the  traii*- 
formatlon*  of  old  aice.  Tb!s  author  ha*  alto  added 
tlie  general  hlatory  ot  the  eroiutlon  of  some  of  ibo 
nirnt  ancient  gronji*  of  the  triioblte*,  and  ahown  tliat 
the  change*  ihey  pa**  thronith  correipond  wllh  the 
changes  which  iIh'  tnitlvidiials  of  one  of  the  group*, 
ihe  Ctenorc|ihiiiiii>  .MnitheKal,  pa**cd  Ihroag^  during 
ita  growth.     Opi'orlunitti'i  for  doing  this  sort  of  worE 


arw  rafn,  and  the  men  uliu  tlo  It  siill  rarer. 

ALpBaua  Uyatt. 

I  It  was  tiupuseliila  for  us.  In  thebriet  *pac«at  cons-- 
inand,  In  reporting  promptly  two  aaientJSe  meeting* 
of  u  week  encti  In  'lulck  succnwiloii,  to  do  Justice  to 
any  paper.     Many  were  all^a'thflr  omitted.  —  Eu.) 

Book-poatage  Ui  the  United  Stat«a. 

In  reference  to  jour  remark*  on  ihc  exiwute  u( 
usiRB  libraries  through  the  mail*,  allow  me  in  point 
mil  that  thi*  expense  Is  in  America  exactly  double 
tvliat  II  I*,  and  has  been  for  many  Team,  in  England, 
and  oven  In  Canada.     Tbe  English  and  Canadian 
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rate  of  book-poatage  la  on«  cent  for  fouronncoi:  Iha 
Amriiciii  r«lu  la  one  «mt  for  lwooun««.  Siirnly 
tberc  rsii  bi>  no  Dood  rttuon  for  >iicb  a  rvitrlc-tlon  nii 
llic  diHuBloii  of  literatuiv  <ci  IliUcouniry.  Dlilmu 
«llb*nib«n  to  ciivulnUiig  llbrariei  nod  lionlccrulii  In 
EnglMtl  AK  legularly  tiinplivcl  tliruiigli  ilic  mail*. 
Wliy  CiDUot  WB  have  Mtniiar  faclliiici  hen  ? 

A.  Mici.Vii.LX  Dkll. 
WuUivtaD,  l>.C. 

Bjrat«inatlo  oaithqnftko  obMTvitUon. 

It  will  |[1v«  nin  plcnmiro  l'>  join  In  uiy  tucb  ajt- 
MmMlc  «IIort  to  tvcura  tbu  oliaerv&tloii  uf  earLli- 
quakM  u  la  propoaod  In  J<rf«iirr.  \*.  KH.  and  to 
provirl*.  10  (ar  m  pracilcuble,  for  ottabllgliliiu  seit- 
mmneuira,  ftnd  making  obtofvatimii  ftl  tliln  ulrtorvft- 
lory.  Bdwabd  C.  Pickekiko. 

flurard  nllgfa  otiunalory. 

Abnormal  lotto  of  Trillium  grand  III  orum 

Early  hi  Jiiti^,  18S3.  I  [oun'l  >it  Norlli  ri'rrl^biin;. 
Vt.,  aeuriimit  npecirupii  at  Ti'lllluin  zrHndlRui-iim. — 
■  apedi-*  civcii  li>  moMnlrttltlM,  aa  tvetf  buiunlsl 
known.  In  (bi«  iiiaianc^  [lis  p«tah  were  tweniy-one 
in  number.  Ami  pnle  erai-n.  M|[ed  with  purple-pink, 
ill  color.  I  reionnd  loo  pUni  Ki  nijr  ffinlen;  luid  In 
l^M  it  displayed  a  bloMom  with  elahleon  p»Mala  and 
til  tepal*.  Th«  patale  wan  deeper  In  ci>lvr  than 
before,  and  ibeir  gaiiMat  Itua  was  pink  ratber  tbaii 
green.  Al  neltlw  IIbc  were  tboro  any  traeei  of 
oritatiaof  fruciltlvatloii.  IlicxRV  llAt.owtx. 

OharlelU,  Vl,  Oel- 1. 


QEOROB  BENTHAM. 

Gkobhe  BE>m)AM  itifd  at  his  boiig«  in  Lou- 
don on  Ihe  lOlh  of  .September,  —  a  few  claj-a 
befbre  the  complelton  of  his  eighty-fourlli  ,vi-ar. 
The  evvnt  ia  Id  tbe  course  of  iialuro.  (lis 
acienlific  lifi'  cniii«  to  a  vlo*o  in  Itir  sjti-ing  uf 
tbe  preceding  yntr,  when  lie  lai<1  <town  liis  pea 
ujiou  the  coniplction  of  the  'Geneni  plaiita- 
niro."  HIa  work  flnislied,  Iho  wearied  veteran 
sucoumbed  to  lh«  bodily  infinuttlea  of  ago,  yet 
still  with  mind  ennenUuIly  unimpaircil,  mid  bus 
now  gone  to  real.  IIU  earliest  publication 
liiurattie  dale  of  1826,  fifty-eight  years  ago. 
The  lint  pari  of  his  cl.iE^ieal  monogrnpli  of  llie 
LabiaUe  wuti  issued  in  1^32:  and  bmilly  a 
year  of  the  »iil)»e()ueiit  hnlf-oeiiltiry  has  pnssod 
without  some  bolnnicnl  <-ontribiitioii  from  bis 
hand.  At  llio  age  of  sixly,  when  most  men 
seek  retirement  from  aervioe,  he  courngeoiisly 
entered  a[)0[i  liis  most  formidable  labors,  ~  the 
■  Flora  Australicnsis,'  in  which  he  was  assisled 
by  Von  Miiller  in  Austrntin ;  aod  the  '  Gcncn 
plantanim,'  with  Sir  Joseph   Hooker  for  bia 


collcngne,  —  and  he  lived  to  complete  Uiem 
both.  Fortunately,  be  was  able  to  devote  all 
his  lime  aud  powers  to  bis  (Itvorile  studies ;  aitd 
be  steadily  did  fto  wiihont  distrai'ling  haste 
and  iviUiuiiKlelaying  inlennixsion,  for  bis  short 
anuital  holidays  were  themselves  usnatly  made 
Bubscn-ient  to  botanical  investigation.  Al- 
though lie  simiined  official  cngagemcnU  nixt  all 
tiroc-eonaumiiig  avorallons,  he  did  not  rcftiav 
tobearhis  jMirii>rtlic  btirdunin  Iheadministra- 
lion  of  M-ii'tililic  alfairs.  When  yonng,  he  was 
for  ten  ycara  honorary  secretary  of  tbe  Lundoo 
borticulturat  society,  with  Llndley  for  uiuler* 
secretary,  in  ihc  most  neiivn  and  flourishing 
days  of  tlmt  iiistiliition.  Later,  he  held  for 
thirteen  yenra  the  prcsi<lcncy  of  tlie  Linnean 
soeiety.  In  both  sitnations  he  gare  himself 
with  characteristic  thoroughness  to  bis  dutiea  ; 
he  also  brought  to  lliem  a  business  tact,  nod  a 
shivwdueaa  of  judgment  and  [lowor  of  admin- 
birntion,  which  his  very  retiring  habtt«  would 
not  li-n'l  one  to  os|)cct.  His  nnnonl  addresses 
fh>m  the  chair  of  the  Lioncan  society,  alwaj-s 
pertinent  to  Ihe  lime  and  the  oceuioD,  ire 
models  both  in  thought  and  to  alalvment.  and 
arc  of  permnin-nt  value. 

Mr.  Ucntham  came  of  a  notAhle  slocit.  n« 
was  the  nephew  (and  heir)  of  .lereniy  Bcn- 
tliora  ;  bis  lather.  Gen.  Sir  Samuel  Bunlham. 
wus  a  naval  eu^iiecr  of  remarkable  talent* ; 
and  ills  inotlier,  if  we  misUike  not,  was  a 
daughter  of  Dr.  Fotbcrgill.  Some  yeara  of 
his  i)oyhood  were  passed  in  llussia;  the  re- 
mainder of  his  youth  in  France,  where  bis 
earlicat  botanical  pi«duetion  wait  written  and 
published.  On  his  return  to  Hngland  he  en- 
tered nt  Lincoln's  Inn,  and  wits  ndmitled  to 
the  bar.  About  this  time,  to  please  his  uncks, 
who  had  discerned  his  ability,  he  wrote  % 
amall  aud  now  very  rare  book  upon  logic,  in 
which  was  flrat  intrulnoed  tbe  qu^ntillcntion 
of  thi!  predicate.  Uul  be  soon  relumetl  to  bis 
early  love,  and  drvutei)  himself  to  pbaeuoga- 
mous  systematic  botany,  in  which,  since  hb 
compeers.  Brown,  the  elder  Hooker,  and  Lind- 
lej'  tiuve  )>n&i>od  away,  he  has  been/acif«  prin- 
<xp».  His  remarkable  gift  for  languagM,  neariy 
every  European  tongue  Iwlng  nt  his  command 
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was  a  s.na\  lurlp :  go.  sleo,  his  indepCDdent  but 
mo'lvniU')  TorUinc,  free  from  familv  dcroaixli; 
for  ht  WHS  diildlt^ss.  and  survived  hb  wife.  Of 
a  philosophical  Icmperamvnt,  niul  quite  exempt 
(Void  pcraoiial  nnihilion.  hi^  might  hsvo  be«n 
ex|>ect«d  lo  take  lifi-  cd-llj- ;  but  noUttM  oNige 
ruled  fab  xpirit,  mid  lie  gave  btniMir  with  uare- 
mittiiigandmoRe 
ditiotc rested  do- 
Totlontobideho- 
sen  line  of  irork 
ttom  bojbood  to 
old  age.  ilc 
Dever  seamed  lo 
select  easy  or 
congenial  work, 
Ks  Iiv  iiitghl  have 
done,  but  laUicr 
took  upon  bitn- 
self  Uie  harder 
tasks.  Wtiat- 
evcT  lie  put  bla 
liaiid  to  wua 
done  failbfully ; 
and.  large  as 
were  his  iindcr- 
iakiti){A,  be  bad 
tliv  nrv  nxril 
and  good  fortune 
of  liaving  com- 
pleted all  tbat 
lie  unilertook. 
Hardly  ever  biul 
»  nntnraliot 
BDCh  a  well- 
rounded  life. 
Thirty  years 
■go    lip     gave 

lo  Kcw  bis  licvli.iriMm  and  library  :  and  there. 
Ibough  living  in  London,  he  set  [ip  his  study, 
ill  (ii-ar  assoeialion  with  his  colleaiiue  aihI 
deare«t  friend.  Ilie  director,  in  an  nparlmml 
which  will  seem  desolate  enough  now  that  he 
ifl  gone.  There  he  might  he  found  nl  his  work 
ftom  ten  to  four  oV-loctc  during  five  or  six  days 
of  every  week  '  with  tlie  regularity  of  a  bank- 
ckrfc.*  Neither  biographicol  details  nor  aa 
aotlyaia  of  the  work  of  Mr.  Bcntbam  are  here 


.^^ 


attempted.  Tlieae  may  l>o  deferred  to  aaotbcr 
occasion.  But  \hh  sicuplu  tribute  to  a  rercred 
memory  ought  not  to  close  without  a  word 
which  may  bring  tbc  reader  nearer  to  Uie  nmo. 
It  might  be  thought  tliat  becauM:  Bentham  was 
unusually  reserved,  and  svcrac  to  popularity,  \*f 
Hsa  of  a  oold  and  unsyropatbetic  nature-    It  waa 

not  so.  KAtber, 
It  was  shynesa. 
and  a  desire  to 
save  his  time, 
tlint  kepi  him 
aloof,  and  gttve 
htm  an  air  of 
dryness.  He 
WQH  foiid  of  the 
»(ifiyly  of  his 
intimate  friends 
when  the  work 
of  the  day  was 
uvcr:  and  his 
allachmcnts,  if 
not  numerous, 
were  warm  and 
true.  All  who 
rrally  knew  him 
will  rvmcmlier 
him  as  one  of 
the  most  kindly, 
sweet-tempered, 
and  generous - 
hearted  of  men. 
Tb«  accompa- 
nying likem-n. 
from  one  of  tlie 
few  pbotograpba 
which  were  ever 
taken  of  him, 
represents  Mr.  Bentham  at  about  the  age  of 
fouraeore.  A-  6. 

EDUCATION  AT  THE   INTEIINATIONAL 
flEALT/l  EXHtaiTtOX,  LONDON. 

As  a  mcinher  of  the  general  nomniitt«c  of 
tlii*  exhibition,  us  well  as  of  the  chief  oduca* 
tioiial  Jury  thereat,  the  present  writer  has  been 
rctiiicsted  by  the  conductors  of  Science  to  give 
some  account  of  Uie  eduostiooal  exhibit*  on 
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Ti«w  ibcre  (tcvernl  of  w bidi  will,  at  iU  closing, 
be  desmtvbal  lu  the  Nl-w  Ork'iitis  exblMtloii)  : 
as  well  OS  of  tli<^  hit  IT  nut  ion  11 1  coiirci't'iK'i;  on 
cducntion.  — tiii^  Ilnrt  cvi-r  held, -- wliicli  wii» 
opcnuil  on  Monilay.  Aug.  1. 

Tlif  present  rxhibilioD  {uilM  tlii-  ■  llrnltlc 
oriL-s ')  is  ou  ttio  isittt  of  tlip  ■  Kisbcrirs '  oT  liut 
ye&r:  but  more  llian  two  nci-es  of  ndditionnl 
Imildings  have  liiid  to  ttc  (.-oUBlniL'tcd  for  it, 
and  p<irtionH  of  the  Royal  Albert  tinll,  as  well 
SM  of  the  newly  erected  City  and  guilds  of 
London  iuBlltiitv,  haiv  been  pressed  into  tbe 
senice  b1»o.  mainly  to  alford  room  for  ^^onie 
of  till-  fdiK-uiioiial  L-xliihIUi.  It  U  piububly 
nol  too  niucti  tu  sity,  tliul  no  itwh  vlulionite  and 
vxlcnsivo  r»l)evtioii  of  I'duoiitioniil  njiptianouH. 
iDolliods,  and  results  lui*  hvit  bren  lnnnij^lil 
logolbor before  ;  nutwithsUuidin^  tliv  fnci,  that, 
the  primary  object  of  Itio  wliolo  vxtiibitioii 
being  to  elucidate  the  (x>iiditiotin  of  hcaltti.  it 
wss  considered  cs|*cdi«nl  to  attach  to  Uic  prin- 
cipal displny,  mninly  sueli  objects  and  appli- 
ances as  had  a  a|>ecial  relation  to  bealthftil 
acboollife.  This  limlutiou,  bowevor.  liaabeeu 
luterpreCvd  somewhat  liberally  :  and  tho  reinlt 
la  a  collection  in  wliidi  ean  be  studied  and 
ooniparcd  ttiL-  i-diieattonal  syatcma  in  prlranrj', 
general,  and  tfchiiical  education  a.*  pra<-liM<d 
in  Iho  British  Ixlaiids,  Fmiitjc.  and  Itelgiiim. 
and  to  a  Iflss  extent  in  Genntiny,  Sweilen. 
KwilKerland,  thr  I'nited  States,  and  t'anada. 
At  a  meeting  of  tbe  juroi-s  held  early  In  June, 
at  wbieh  the  I'rince  of  Wale^j  presided,  the 
eminent  snrgeon  Sir  James  I'^iget  ileliviTcd  an 
admirable  addreaa  on  '  Naiiomil  health  and 
work.'  In  tbe  oouree  of  whtcb  he  estimated  (as 
the  n-jiult  of  carefully  compiled  staliatics) 
that  the  anunal  lowt  to  Uie  Knglisb  nation  from 
aiekn^HH.  foiir-fiflbi  of  wbifli  was  preventable, 
araonntnl  to  tbe  work  that  Iwi-nty  million  men 
would  do  in  a  wevk.  Me  alim  pointed  out  the 
-close  n-lalions  between  education  and  heullh. 
and  eloseii  with  a  very  eloquent  anpinition  for 
the  creation  of  a  sound  public  opinion  that 
physical  heaitli.  Just  oa  intellectual  supei'iority 
and  martial  prowess,  was  a  thing  to  tie  striven 
after. 

Tbe  exhibition  il«!f  has  been  a  »ery  great 
succeHB :  ibe  attendance  having  t>een  al>out  one- 
Uurd  more  than  at  tbe  Fisheries,  and  aver- 
aging about  one  hundred  and  forty  tliou-naud 
visitora  |jcr  week.  'I'lie  musical  attrai-iiuna 
have  been  great,  an  wellaathoseof  ibe  illumina- 
tion* of  the  grounds  and  buildings.  The  elec- 
tric-lighting display  is  on  a  much  larger  scale 
than  on  any  previous  occasion,  many  thousands 
of  incandescent  and  hundreds  of  arc  lamps 
betng  OJDployed  ;  and  tbe  perfect  steadiness  of 


the  latter  exet«ds  any  Ibtng  that  has  yet  been 
seen.  At  the  wt-ekly  Wednesday -evening 
fftet  the  elTecU  obtained  by  the  illumination 
of  fountains  by  electric  lights  in  various  wnjv 
(a  prominent  one  l>eing  the  lolal  rt.-Ileclion  of 
a  iK'ani  of  light  wiitiin  n  jet  of  wat^-r.  on 
the  ]>riuciple  of  the  well-known  lecture  ex[(Cr- 
imeni)  are  exceptionally  beauli^il,  and  ]>or- 
haps  can  best  )>e  compaml  (o  sltowore  of 
various-colored  gems. 

The  educational  poilioD  of  the  exhibition 
was  o|>ened  by  tlie  Prince  of  Wales.  nIxMtt  tbe 
middle  of  June ;  and  its  contents  form  tbe  sub- 
ject of  a  closely  printed  catalogue  of  several 
huiidre<l  i>iige».  nuinr  of  nhirh  iii-e  flili-d  with 
atlmirable  ^umnnirii-s  and  digi'Kti>  of  llie  work 
acuompllsbed  by  vnriouii  i-diii-ational  orgnni* 
aations.  ^sitch,  for  exatiiple.  as  thow-  of  the 
minist^rrs  of  public  instruction  in  l-'ianpi-  and 
Belgium,  both  of  which  govcnimcnts  baw  or- 
gani/A-d  elaborate  collective  exhibitions  sbow- 
ing  the  methods  and  results  of  their  primary 
and  ^eoundarv education.  EdiicalioD  in  France 
has  latel.t  made  most  rapid  advances :  for  Ibe 
money  which  no  previous  government  could 
obtain  for  popular  education,  the  parliament 
of  the  ihlfd  lepiiblic,  definitely  consolidated 
in  1877.  has  not  feared  to  demand  of  the  ntnte. 
nutwithHtandlDg  the  prcHsntc  of  Uixes  from  ibe 
foreign  and  oiril  wars  of  1870.  In  I>W4-H3 
there  werp  .'i.4;{2,15l  pupils,  and  Iiil,C,^7 
teachers  (of  whom  only  '.'l,7MI  were  uoocrtiB- 
catcd).  in  primary  schools  in  France:  and  the 
general  outlay  of  the  slate  for  primary  educa- 
tion in  that  year  amounted  to  very  nearly  $20.- 
ll<)i),OUO.  In  March,  Ikk2,  lawa  were  poased 
which  rendered  obligatory.  1°.  Uie  tenohiug  of 
tbe  i-leineutary  physical  scienceK  in  primary' 
scboolH,  2".  the  jierformance  therein  of  a  cer- 
tain amount  of  manual  work.  Accordingly 
we  liiid  exhibited  by  tlie  French  minister  of 
iniblic  instniction  the  niitborixcd  colleetiona 
of  objects  and  apparatus  nsed  in  this  teaching, 
as  well  as  models  of  simple  and  cheap  appara- 
tus such  as  could  be  fabricated  by  the  jtuplla 
tbcmsolvcs.  The  second  law  has  called  into 
existence  the  •  l-A'ole  iiormate  rte  trairall  ma- 
nuet,'  a  school  probably  unique,  in  which  ibe 
whole  instiiiction  is  gratuitous,  admisaioo  Iw- 
Ing  by  competitive  examination  ;  and  ita  coitrae 
eoinpriaea  the  ajstematio  teaching  of  carpen- 
try, the  iwe  of  the  liiilic,  the  chemical  and 
pliyaical  lahorutury,  the  smith's  forge,  and  the. 
engineer's  mIioj).  The  handicraft  work  of  pu- 
pils in  many  of  the  l-'rrnch  primary  schools, 
as  well  as  in  several  technical  schools,  is  venr 
remnrkalile:  while  in  Ibe  department  of  agn* 
<rn]t»ral  indnstry,  ttie  work  of  seboda  al  Lille. 
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sod  also  at  Bcauvals.  U  much  to  bo  com- 
mendeiJ  arxl  worlbj-  or  imlUtiori.  In  Uic  Bol- 
giaii  court,  the  a^-^tcuiiktiL-  luelboils  Hiitl  good 
gradalioi)  or  Uic  school  vrork  are  vnrT-  remnrku- 
ble :  and  veiy  grejtt  promiacaw  is  givvii  to  the 
objectivo  method  of  icacliiii);  in  ulmiut  cver,v 
Bob)ect.  The  technological  and  other  school 
museutiM  (iiQlably  thnl  kI  Vcn-iors)  the  cod- 
tantA  or  which  wo  oollcctcd  by  th?  pupils, 
doifrrvc  c«pe(^Uil  notioo,  lu  also  the  nhotc  appa- 
rnttis  for  hniidicmn  teaching. 

ni«  collective  eshibit  of  the  InalJtute  of  the 
brothcTS  of  the  christian  schools  (which  will  be 
sent  e>*  nio*w  to  New  Orleans)  is  one  of  the 
nuMt  remarkable  and  Sntei-e>tiiig  in  Uic  whole 
E>lilC«tioual  exhibition.  Founded  in  l':inii  in 
M-tO  by  Ibe  vonenible  Dr.  J.  It.  dc  lu  8nlk. 
the  iiislitiite  ha.4  nuw  nearly  I2,0t)l}  btiilhcrs. 
<IUlribut«d  over  IH  couotrics,  din-clio;;  1,;;00 
schooU  with  nn  attendance  of  nbout  ».1I),U<I0 
boys.  Followingcvcrywltcrclhesamo  general 
inelbo<l«  of  tcndiing,  they  inodiI\-  their  details 
according  to  the  roqnirementa  of  the  country 
in  which  they  are ;  for  example,  in  their  United- 
States  schools,  every  boy  ia  tniight,  1°.  short- 
band  wrilinK.  2°.  the  Morse  alphabet,  »'.  the 
u«e  of  the  lype-wriler.  The  results  of  their 
teaching,  aa  exhibited  Ut '  avrorn  '  pcrfomnanccs 
of  their  pu)>ilg,  In  sotiui  in«taDCC«  excelled  any 
thing  kDUnn  to  the  jury  of  espcil*  who  re- 
]K>rli.-il  tliereon.  One  of  their  spcci.iUics  is 
tbcir  HV"t«ni  of  models,  map.'i.  etc..  for  teaoh- 
ing  gography  :  they  were  the  first  hj'psoiaetri- 
cal  ina[rt  pnblished  in  French,  or,  for  school 
use,  in  any  laogaage  :  and  they  are  intended  to 
give,  by  a  suitable  arrangement  of  oolors,  clcor 
ootions  of  the  real  configuration  of  the  earth's 
sorCtoe.  The  objective  and  demoQMtrative 
methods  of  teaehiag  are  slowly  lioding  their 
way  into  English  sehuols,  especially  the  ■  lioard- 
flohools'  of  llinuinglimn,  Liverpool.  Leeds,  etc. 
But  it  iiiflj  |icrti!i|)H  U-  ptTmitted  to  the  writer 
to  *ny,  as  the  result  of  a  very  close  examina- 
tion (extending  over  more  than  a  week  con- 
tinnoufdy)  of  the  exhibita  relating  lo  primary 
education  in  various  countries,  that  oiii?  impor- 
tant lesson  to  be  learnt  from  the  cumj>.nnHon 
of  conlincntal  niL'tbods  of  Instnieliou  nvilli 
English  (and.  so  far  us  hia  knowledge  extends, 
the  satae  remark  applies  to  AnK--ri<:n)  is  the 
great  advantage  all'onlud  by  th.it  objective  sys- 
tem, and  by  tlic  adoption' of  that  systematic 
order  and  method  in  all  subjects  of  instruction, 
literary  or  utIiiTwisc,  Co  which  the  name  scicn- 
dOc,  in  the  highest  and  best  sense  of  the  term, 
is  applienblc.  This  system  is  reallya  continu- 
ation of  nature's  method  of  instruction,  and 
sliould  be  commenced  In   the  earlicail   vear*. 


Tlie  bite  Dr.  Whewell,  in  eo ng ra I u latino  a 
fhiond,  famous  for  his  knowledge  and  ability, 
on  tlic  birlh  of  a  son.  remarked.  '  Young  a*  he 
i*,  hi-  will  Icnrn  more  than  j'ou  in  llie  tiezl 
twelve  inonUie ! '  Acconlingly  we  lind  in  this 
exhibition,  that  the  increased  attention  now 
being  devoted  to  the  whole  subject  of  infant 
training,  and  the  enlarged  sympathy  and  inter- 
est with  whidi  the  best  modern  teachers  ore 
studying  the  raetbods  of  FrCbcl  (some  of  Uio 
develojiBivnts  of  which  are  at  the  basis  of  all 
BO-called  tcdniieal  training),  have  Justilled  the 
ap|)i-opfiatiou  of  a  very  tionalderable  space  to 
illui'lnitionH  of  tlie  methods  and  n-sults  of  the 
kindergarU-n  nyrtem. 

Ttio  limit*  nl  our  difipoHil  (M-nnil  of  no  more 
than  a  reference  to  the  appliance*  and  result* 
of  technical  schools,  and  of  elementary  art- 
instruclion,  nor  to  s|)eeial  methods  nnd  appa- 
ratus used  in  educating  the  blind  and  the  deaf 
and  dumb,  nor  to  exhibits  which  ilKisIrnto  suefa 
important  subjects  aa  every  thing  reUting  to 
tlte  structural  ariangemeots  of  school-build- 
ings, scliool- kitchens,  sanitaria,  school-iuflrm- 
arics,  and  lastly,  tbougli  by  no  means  leaat  In 
importance,  the  gymnastic  and  other  appara- 
tus for  physical  training  in  schnolit.  An  Allu- 
sion mny  be  i)crhap.'*  expected  to  Ihe  conlro- 
veny  now  going  on  in  Kitgland  about  overwork 
in  aohools.  Probably  the  beat  answer  to  the 
alleged  overwork  ia  the  fact,  given  on  the  au- 
thority of  .Sir  Lyon  Playfair,  that,  in  the  ten 
ycaiH  succeeding  the  pa«3ing  of  tlie  compul- 
sory-cduciition  act,  the  health  of  children  be- 
tween live  and  fourteen  years  of  age  was 
Ihirty-thrci-  per  cent  better  (as  evidenced  by 
the  deatb-rute)  than  in  the  previous  ten  j-eara : 
while  the  health  of  children  under  five  yearn 
old  only  improved  five  per  c<-nl  in  tlie  name 
period.  Investigation  Iws  shown  th.tt  almoxt 
every  case  of  oi-er-slriun  occnni  in  poor  dis- 
tricts (both  in  town  and  country),  where  the 
children  are  underfed,  a  piece  of  bread  being 
oAen  tlieir  only  midday  meal. 

It  has  been  tbo  aim  of  the  writer,  to  draw 
uiteniion  to  the  growing  recognition  of  the 
importanee  of  objective  methods  of  teaching. 
This  may  nlmont  be  said  to  have  been  the  key- 
note of  the  Intemutional  conference  on  educa- 
tion (Aug.  4  to  9  incbuiTe),  which  the  presi- 
dent. Lord  Reay,  tlie  rector  of  the  Ootvewity 
of  .St.  Andrews',  struck  in  his  opening  addrest. 
In  a  very  able  and  ^holarly  discourse,  he  trav- 
ersed a  very  wide  educational  nreai  but  Ibo 
point  which  drew  forth  the  gn-at<-!tt  applause 
was  Ibe  expression,  in  regard  to  primary  edu- 
cation, of  hi-t  hope  that  ilic  reign  of  the  three 
R'h   (reading.    (n)riUDg.   and    (a)rilhmetio) 
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wouM  ipecdilv  be  re|>lftoecl  by  Uiat  of  the  llirce 
D'e, — drill,  dranriiijt,  knd  (A)(li«i(DeM.  At 
the  ctoM,  Mr.  J.  R.  I^iircll,  tlic  Anifriutn 
minlsUir,  upt-Aking  an  nn  cx-prore««or  of  Har- 
vard, movt'd  a  vote  of  thtinka;  wbich  wns 
Becondt'd  (in  Krencti)  by  Mr.  Biii«80D,  director 
of  primary  cdiu-JilioD  in  France.  Mr.  Aiignste 
Coiivrvtir  of  Belgium  supported  the  moiloa  ; 
tbnnking  nl&o  Lord  CarliDgford  and  Mr.  Mud- 
dolla.  tito  EogUsh  government  rei>reaeiitallve9 
of  Ihc  cdiicnlion  department,  for  their  prcsGnco 
tbcn?  that  daj .  Tb«rc  vrere  about  fldy  fon,-!j(n 
delegated  fiyxn  twelve  countries  (in4-lu<ting 
Japun  and  Bnuil),  ullending  thU  conference, 
the  proeecdingit  of  wliicli  will  be  pulilisbed  in 
tbu  counie  of  the  autumn.  Tlic  conferrncc, 
nfUr  being  opened  l>y  l/jrd  Reay,  divided  it- 
•eir  into  four  aretions,  which  eat  simultAticous- 

S>'  lh>m  teo  to  one  and  from  two  to  live  for  five 
ays ;  and  wo  conclude  Ltiis  article  with  a  liat 
of  some  of  the  more  important  subjects  on 
which  {>a]>erB  wore  read  and  discuased.  1". 
The  conditions  of  healthy  edncatloa  :  i".  lo- 
bnt  tritinin;;  >^"d  teadiing ;  3°.  Technical 
teaching  of  all  KiikU  (by  Ptufeuor  Woo<lwnnl, 
St.  Iiouiti,  II. .S. A.,  among  others)  ;  4°.  The 
niethuiU  of  teuching  the  rliiri-rt-nt  brnncbes  of 
'cul  onil  iinturaT Mcience  in  elenu-ntftryund 
licr  fcbools ;  !>'.  Tbc  teaching  of  music ; 
*.  Museums,  libraries,  etc. ;  7°.  Training  of 
tosobets;  8°.  Inspection  and  esaminalion  of 
Hfaoola ;  9°.  Organization  of  elementary  edu- 
cation ;  10°.  Organisation  of  intermediate  and 
higher  education;  11°.  Organization  of  uni- 
versity education ;  12°.  On  tbii  tcaebiug  of 
agric-ulturnl  scienoc. 

WlU-IAU   IaAMT   CAUltUmtK. 


HAlUVAr-SlGXALS  AT  TllK  ELEC- 
TRICAL EXIllBiriON. 

Amoho  the  iiitoraalini;  f««lurei  of  tbi!  Electrical 
uhlbillon  are  the  ilKferent  (yitein*  o(  automatic 
oluctrlc  rallwa]r-*l|[iiaU,  (Ivtlgnnil  to  ranilflr  colllfloiu 
onil  wr«ctca  Impowlblo.  One  •;«l«n>,  already  In  quite 
cxiauJTe  a»e,  t*  there  Elluitnteil  iu  lla  application  to 
the  running  o(  tralu*  on  Ihc  block  lyiteoi,  on  tioib 
•IngU  anil  ilonlile  Irack»,  to  tlia  approRChftt  of  a 
croMliif  at  Iwu  roaili  nl  tli«  snine  jcniJe,  and  to  va- 
riniu  cuniliiiutloDi  of  awltcbus  aiiil  sitEnoli,  whereby 
aflgniU  i-antioi  be  set  luiu  to'cl«ar'a  train  until  ilio 
•wlich  buDnt  been  turnnil  In  the  proper  direction, 
anil  by  tlili  very  motion  boa  automnllcally  unlovkiil 
Ifae  tl^al-lev«r.  If  tlirouKh  any  obi(rii«tiun  or 
failure  in  llie  cuntiecllons  llie  twiccli  Is  not  thrown 
clear  over  t<>  iti  prupcr  poilllon,  Ibe  automatic  elec- 
tric unlocking  action  will  not  rcapond,  and  tlie  *Ik- 
&al  cannot  bo  iiimcd  to  lot  tbo  train  procaed.    Th^ 


application  l»  acToitiag  of  two  rood*  at  emle  laTer^ 
iuseniouo.  The  four  appraacbua  are  guaiileil  t^ 
awilclict,  alwaya  left  open  wbcii  not  in  iiae;  *o  that  a 
ruiianay  locomatlre,  or  oibrr  dcotructlvc  loirader. 
would  ba  twiti'hcil  round  npon  a  tide  curve,  out  of 
barra't  way,  a*  far  as  tlie  crowing  Ea  coneemed:  and 
the  algiiulB  an*  lucked  (att  at  'donsec'  at  long  as 
these  twltchei  are  open.  Upon  tho  appfoaeh  of  a 
train  Irom  any  <>(  ili«  t<inr  dirtctliytin.  It  annoUBces 
Itselt  in  Ilia  il^iial-hoiisu  while  still  al  a  coiiaidcroble 
ilJBiance;  anil  tlieii,  It  tbe  crooilug  li  clear,  and  ibere 
li  no  prevliiUB  aimounceuiont  from  Htbcr  ol  llic  otbnr 
tbrco  dlrocllon*,  tbo  tiKii.il-iiian  in  bU  lookonl-faouw 
tunt*  a  lever,  wblcb.  by  piieuniailc  action,  closet  Uw 
fewltcb  for  the  approaetiing  iratn.  Tliis  tame  lever- 
motion  locki  all  llie  other  switehca  open :  fo  lliat  the 
mail  could  not.  If  he  would,  1st  any  othor  train  np- 
pniacli  tlie  crouiiig  till  tltis  one  hail  passed.  It  tli« 
twitch  cloaet  aofely,  an  automatic  eleclri«  circuit  un- 
lock* the  danger-signal  lover  for  tbU  one  iwlieli.  Tbe 
man  Ibon  turns  tl,  and  Ihoii  clnarji  tlie  track  for  ibe 
oncomlne  train,  wLlcb  can  thui  pSH*  *a(cly  wltbvut 
stopping.  It  trains  i^)proae]i,  meanwhile,  from  other 
directions,  the  daagertlgoaU  and  open  •wilcboi  — 
which  tbc  ijgnal-man  bliniwlf  cannot  unlock  till  tbe 
train  hna  ii.tv)i>i1  iI).'  hwIigI)  licyond  tlie  crostlDg^  and 
automatically  uoluoked  tlieiu  —  prevent  any  other 
train  from  gettiiis  to  the  cixHsing. 

In  ninning  upon  tho  block  aysiom,  Itli  to  arranged 
that  a  train  onlcrlnft  upon  each  f^on,  aiitomacl- 
cally  cloRi's  Ihtire  a  ercen  wa^nln|^ai||;nal  and  a  red 
danger' tignal  fir  any  loljowiiis  train.  As  it  tearet 
tbc  section.  It  aulomatlcally  sl|[naU  tMcli,  and  opOBS 
tliti  red  i)Aiiit»r-«icna1,  but  leavea  the  green  «amlii(- 
tlgnal  till  li  has  leti  the  next  tectlon,  two  blocks 
ahead.  The  action  of  a  train,  then.  In  leaving  one 
tocllon  and  onC«rlnc  on  nnotlier,  is  tn  sot  tbe  two 
slKuals  there,  and  to  ilgnal  bock  one  block  to  ofHrB 
tbe  red  vigual,  and  two  blocks  to  opoii  tbe  green. 
Tba  engineer  of  a  following  train,  upon  teeing  a 
pvea  tlgnsl,  will  hnow  thai  a  train  Is  somewhere 
on  tbe  nection  next  but  one  abend  ot  him,  soil  will 
run  cautloiuly;  ami  if.  upon  rcacblng  tiia  next  tig- 
nol,  bo  ilndt  both  tbu  gmen  and  Ihe  n>d,  bn  must 
■top  tilt  ilio  train  alicnd  lin«  ojiened  the  red  one. 
Upon  a  ■Incle-trock  rood  a  nimllar  ii^t  ot  signal*  It 
given,  on  the  (itber  side  of  tbe  track,  (nr  two  blocks 
■liRDcl  ni  welt  as  behind  tlM  train,  Tbe  aatomallc 
tmtii-ilgiinlR  oro  all  given  through  pairs  of  Intnlolcd 
milt,  acrina  wblcb  any  pair  of  I'ar-wbeelt  will  close 
an  electric  circuit;  and  they  un.-  so  arranfied.  (hat.  If 
Ibe  battery  falls,  liie  lignaj  goes  to  danger  throiiGli 
the  action  ot  gravity,  and  lo  romalnii  tltl  tbc  iroulile 
Is  remedied.  Thl«  syilem  depends  priiictpaliy,  for 
lafely,  u|>on  Ibe  watchfulness  and  certainly  ef  the 
engineer  in  reading  Uie  sigiiala  correctly. 

Another  company  exiiiblia  a  tyttem  which  In  toai* 
respocta  b  superior  tathlslaaToldinK  the  danger  from 
sleepy  or  iiiaitenllve  englnesr*,  or  from  the  illfllcultj 
of  reading  tbe  signals  in  ttorrny  or  foggy  weallier,  and 
Ihe  trouble  from  balleriei  giving  out  or  gelling  «eak. 
Each  locoinoUve  corriei  lis  own  battery  In  tbe  sba|i« 
of  a  dynamo,  driven  conilantly  by  a  amoll  ttesw  ew- 
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f\nt,  wtiallivr  the  loconiotlvo  la  at  rmt  or  ruiiiiln^ 
On*  pol<i  of  tU«  ilriikiiio  ia  «orin«cieil  to  Uin  looomo> 
Uve,  anil  ib«  uilipr  lu  llie  ternler,  wlikb  la  elcetrlcftll; 
iomlaleil  trom  tlicr<>miorcii!c>pt  tlirougblhlitomiec* 
lion;  and  Iho  circuit  U  iiorin>llT  minpltlcd  Ibrauch 
til*  nil*  on  wliieh  tli*'  irlie«lii  of  bolli  art  r«*(iiie  iir 
ruBnltix-  In  iliis  circuit,  wlililo  reach  o(  the  eogt- 
ne«r,  I*  •  pnlr  of  colt*  irlioac  umiittDre  i*  tightly  IicM 
■>  Ions  a*  th«  circuit  lacloi'il;  but,  when  It  !•  hrnhen, 
Ui«  armaiurw  Is  ilrmrii  awaj',  nml  ap«iia  ili«  valve  of  a 
slirill  wliinllc;  and  U  ilnjs  away,  iliougl)  I.ti«  circuit 
mAy  doaa  aanun  anil  tbe  wliliilc  contlntKs  aoundlDg, 
nntfl  the  onglneer  mcho  out  niid  prctun  th«  armit- 
taro  lip  to  the  coll*  aetUn,  Ibu*  compelling:  bU  att#n- 
■lon  ami  viiliiiilAry  action  to  atop  the  whiillc.  At 
any  point  or  aerie*  of  polnta  in  the  llni-,  where  It  l« 
lictlrpil  tn  nlgnal  to  or  from  lb"  approachliit:  [rklii, 
pain  of  raila  aro  iii»en«J,  «lcctricall)'  triiiiiht«il  frotn 
each  other;  to  that,  <larlng  tlieinalantwlillcllie  loco. 
motk^vbceli  are  on  one  pair  nnd  Iho  loncler-wticcla 
an  the  other,  ili«  cin-iilt  will  bn  broliFii  and  thvalami- 
irhlMlr>  attl  K^ltix,  tinlcta  Umu  ralli  lire  olbcrir las  eon- 
n«tM. 

They  ar«  tbua  connrct^d  by  nlm  laadlng;  (fnm  tli« 
;«lri  n(  Mich  ralln  ahniul  to  Mif  dMircd  point", — to 
i>lKnal-*eallons,  to  awltcIiM,  to  draivbrlil«c>.  to  cu1> 
Tttu,  or  brldgca,  or  any  part  of  ihn  track  or  rood- 
bed  llaM«  to  be  waihad  avny  nr  niiidnrcil  ■lang*roaii. 
Thna,  no  long;  a*  ih«  alKiial-ninn  docs  not  oprn  ililn 
circuit,  so  lone  lu  the  awltdi  or  itrawbTldge  Is  nut 
open,  an>t  the  ciilrvrt,  hrhlgc,  and  raad>bed  are  antr. 
tbe  circuit  keep*  cloaeil  through  tlicm  loop*.  iIm^  mgl- 
ntermfs  no  il|;na1,  and  he  rune  on  with  eonndcnce. 
Bat  If  any  thing  i*  vrrong  abend,  or  if  Ilie  man  In  ibe 
ajgnal-lon-cr  wlitioi  to  algnal  Ibi?  oncoming  cnitlnfcr, 
tbcM  loop»  will  tie  opoii.  tiic  circuit  will  be  broken, 
and  the  whlMle  act  tioiiig  till  the  rii^ineer  voluntarily 
■tcipt  It.  Moreover,  Ibe  iiisiatilaneoua  ciurcol  sent 
from  the  dynamo  over  Hide  lo»p>  when  clmcd  can 
algnal  the  appmocli  nf  a  train,  from  ft>  far  m  d^ilrrd, 
le  thn  alcnul'min  at  a  croMlnp,  to  thtr  tralii-dcapatcb- 
«r,  to  the  DWilcb  nr  bridge  tender;  In  fact,  toany  polnia 
frotti  one  end  of  ihe  line  to  the  other  ilic  contliiuoua 
llaahe*  of  thla  dyiiamo-cnrrsnl  can  be.  madn  a  perfect 
telMalo  of  the  progreat  of  (lie  train.  ^Ian>i>ver.  ibcie 
tain«cunwnl«oanbemailelolack*wliche»nndilr«w- 
bridgea  ahead  of  tbe  approaching  train  from  pain  of 
rati*  preceding  the  daogcr-algnnlonei:  and  the  engi- 
neer can  Ihua  eonfldontly  approach  anch  pl.-icca  at 
fall  *pi-ed,  knowing  that  no  CAivleu  or  confused 
eirttchnian  or  brid);e-tender  or  cTlldlapoacd  trajn- 
wreclcer  can  hare  throvn  theK  open  after  ho  hai 
paau'd  Iho  locking  algnnl-rnlla.  and  then,  frv>in  aii- 
olbor  pair  of  miU  beyoml,  the  dynamo  unlocka  them 
afirr  Ihe  train  hai  piii-wl.  A  alenal  on  the  throltle- 
<rali*  lever  n-arns  the  rniinecr  if  he  attempts  to  run 
out  of  ibc  roiind-boiise  wlibout  (taring  up  the  dyna- 
mo, and  any  tuli«pr|iiiMil.  fuilnrr  In  tli*  dynamo  al«o, 
of  OOnrM,  Mows  the  «aniin;i-wb<«tle  till  It  la  act  rit;hL 
Thfa  apiem,  la  which  each  locoraoLire  U  Its  own  an- 
Ganii>g  battery,  bu  certainly  Itnpurinnt  advantages, 
ecpaclally  In  compelllnc  the  allirnitmi  and  vDluntaty 
Mtlon  «( tbe  engineer  whenever  da:iger  la  ahead. 


THE  COMMITTEE   HKPORTS  OF  TUB 
AMERICAN  ASSOCIATION. 

ALTHovfla  Nveral  cointnUiec*  were  diacfaarged 
law  ;«ar  far  aiaklnii  no  ivpori,  tli^nt  went  no  leM 
than  eleron  to  b«  eaJIcd  on  at  ihe  a«i>liKi  oo  Moadaf 
morning.  Of  tJi<«e,  »is  inj<le  ni>  n-apoMc  whaiercr: 
othen,  only  ■  T«tbal  arid  partial  sial«iiMut.  Th« 
following  Mporta  are  of  Kunrral  Inlcreet:  — 

Dr.  E.  B.  Elliott  of  Wa«blngtoa.  Ihe  chalman  of 
the  committee  on  the  re)(t4irailcB  ol  birtbi,  deatba. 
anil  tnarria^*.  said  Ikat  this  couiniUiee  i?u  crealod 
many  year*  ago  to  petition  the  Unlled  States  coii- 
grsn  for  tbo  •'*lablUbm«nt  <A  a  ajslem  ol  rcglatra- 
tlon  of  blrili«.  ilcslbs,  aiid  marriogca.  Sine*  rnanj 
ttatet  have  established  syitcma  of  resltlraUon  of 
Iheir  own.  Ibe  cotnmltlee  baa  petUiuoed,  nut  for  a 
separate  syslem,  but  for  lUo  co-operation  of  the  gen- 
eral ^Temnicnt  In  aeciirinjt  uniformity  and  offlclencj 
In  the  aereral  state  aytleiiK. 

Tbe  first  report  of  the  committM  on  aiellar  nugnt- 
ludee  (Proc.  .\iner.  asioc.,  lax.  pi.  1)  included  a 
plan  lor  the  dMermlnailOTi  of  slatidaids  for  siara 
fainter  than  tlie  letilb  mannltiido,  Tmniy-four 
bright  eiiuatorial  stars  were  chuMii;  and  Ibo  stand- 
ards were  to  be  selected  from  tlio  regiont  folh)win{ 
them  from  two  to  six  ffllnulcs  of  time,  suit  noldlf- 
fnrini:  In  declination  from  tint  Icjdlng  stars  by  more 
(hnti  five  ttilnnlea  of  ate.  Tbe  tecond  report  pre- 
leiiieJ  tills  year  toasltis  of  clurta  of  alt  thn  slan 
viijblc  irltb  tbe  iStU'en-lncb  telcscogH*  ii«ol  at  1h« 
llnrvanl  colteec  ohfervntor;'.  In  all  but  three  of  th« 
recions  fnini  which  the  itaiiilard*  aro  to  be  aciecied. 
These  ohsenailoni  have  been  verlSed  by  tbe  fltioen- 
Incb  lelfucopn  of  Ibc  Washburn  oiwcnilory.  Tbe 
rcjiort  was  rrferred  to  llie  publication  commlltre. 

Tbe  committee  to  confer  with  committees  of  for- 
eign astociationa  for  the  advaucomcnt  of  arlcnce, 
with  ivforcnce  lo  an  Iniemalional  ooiiventioii  of  ;ci- 
cntlflc  astociatlona,  reported  that  tlicy  hail  aiicceeded 
lu  eonfcrrfit;  wllb  a  like  eommlttM  from  the  Brliiih 
iuaociallnn. 

A  motion  to  have  the  commitcev  dlaebancedi  **  It 
bad  completed  Its  task,  havltig  beai  made.  Frot  H. 
Carvlll  Uwls  nf  TbiladelphU  asked  whcCber  tbe 
couimlltee  might  not  continue  to  be  efflelent  In  ex- 
tending coiiriceles  from  our  own  aawciailnn  to  kto- 
drcd  foreign  aisocintlutia.  Uany  genilenien  tell  ibai 
tome  stops  should  be  taken  wlien'by  inemben  of  our 
natoclatlon  going  to  Kngland  may  became  memberv 
of  the  British  nasoclalion  while  there,  and  a  like 
courtesy  be  extended  to  mcnilwr*  of  tlie  British  aaM* 
cindon  while  lo  America.  He  cIiereforQ  tiij:f:cHed 
that  the  action  on  the  motion  to  discharge  tbe  com- 
initte«  be  deforroil  for  tbo  pmont.  In  tbe  cxpceiatloti 
that  arrangemeiiis  would  he  rosdo  for  the  balding  of 
Joint  meetings  by  tbe  two  great  aHoclalion& 

Mr.  Tntlawney  Sauiidera  of  London,  Eng.,  aafd  he 
should  like  to  reapond  in  a  few  word*  lo  tbe  kindly 
sentiment*  that  liait  been  espmaod  from  tlie  plai- 
forrn.  As  an  Engllsbman,  bo  tald  iliii  be  wa* 
delighted  lo  liear  the  sentiment  —  a  mneral  i*nti- 
HMDl,  ba  thought,  or  It  wonld   not  have   been  «x- 
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pmMtd  liero  —  u>)ilch  lioil  Uooti  ntterml.  "  Tou  nunc 
from  tu.''  aolil  Mr.  .Siunilnr*;  "  if  ymi  return  Ui  im, 
jriKi  will  meet  »  wolcome  whitih  bns  in  li  si  tiiiicli 
wamtli  M  itiai  which  you  luvc  oiceonktl  lu  ub. 
Upon  all  DCCMlons.  vlieilicr  thcT  Iw  ijiurnitllouAl 
or  lutcr-Mitcnlinc.  I  as*iir«  jnu  liiat  ilic  Amcdcnn 
pccpl",  iMirtlciilxrIy  [lie  KnKl>^l>*"|>e->l<i»lt  Aiii«ilcan 
p^il(\  trill  (liiil  a  (.■KTiiinl  ^n-i-tiiii*  on  llie  fuirt  ot  luiy 
Enjilrtbiiiiiii  lu  nliuni  ibcy  nppenl-" 

The  cluir  Biiiiouiiccil  Tliit  tli«  moilun  lo  dlichuse 
tfao  eomnilltoa  bad  brnn  wlllulriwii. 

T^o  only  otlxrr  rvipoiiti- 1"  iho  oati  fur  r«|Hiru  tm 
made  by  Frufursor  Tuiiii}:  ol  llif  f  >iiita)t(i-i!  in  icU- 
tluD  tu  duly  on  icJciillOc  lio'iks.  tU  salil  tlmt  tile 
Ci>niinilt«e  Iiul  prepaKi),  niid.  lie  bullcTod,  bad  pn.-- 
mdU^  Xq  coiijtnws,  n  bill  nn  Ibo  ttibjccl  »titti^i),  wUIcli 
liftd  fnlkd  to  rcocli  congreuloiial  fttMitlmi. 


THS  BOTANICAL  CLUB  OP  THE  AMERI- 
CAN ASSOCIATION. 

TuK  incMiiig  ot  the  American  auoclatlon  lut  year 
■t  Minneapallii  ailrwetcd  a  largDr  aitandMioe  of  bot> 
anl*U  IIiBii  luunt.  Wllhoiil  iiiiicli  coMullatlan,  a 
m«otIns  of  tlitMQ  liil«n.>«l«d  in  Imtaay  was  called,  a 
pr«tld«iil  and  a  ivcretarr  were  chuten.  uuil  dlBeiii- 
Bioni,  sliort  coininunicntion*,  ami  pnpcni  upmi  bn- 
tanicol  subjecU,  llnlcnrd  to.  Tlic  llotanlcal  club  wm 
thtu  Inniisurnlnil ;  anil  lH<t(>r«  tlie  cicnc  u(  Ilia  »vMlon 
It  WM  il«cldtid  tu  do  wb^tl  wan  poMible  lu  tec^iire  a 
largur  attvudanco  of  buianlil*  ai  ibc-  ncxi  sathcrliii; 
in  Pliiladclphta. 

Allhoiijtli  during  llic  iiileriiu  tlic  piviiwcl  of  a  eixxl 
»li«adaiii.-<>  at  tlif  riiDadctplila  meelins  liad  been 
fiiir,  Ibe  lUMt  laiij^liin  sen  surprUod  lo  Hud,  that, 
ii*  early  ai  Monday  proci'dtn^  ihe  [ipeiiliig,  n  niimlwr 
•i(  botanlata  had  arriveil  In  ib«  city :  aud  by  the  ful- 
Inwliig  day  a  largnr  galhurin);  could  have  bci;n  asiam- 
tiled  than  Ihu  IoibI  aU»nclaiico  at  Mlniicapollii. 

The  first  meeting  at  ibe  club,  of  which  aevcral 
wera  br-lil  hi^twei-ii  Krlday  aiid  WediiMilay,  waa  re- 
spanilcd  lu  by  ait  ntlendauco  of  nbuut  tliirly,  —  a  little 
Iwlonr  ilii'  average  aitendauce  tur  Uie  •ubaoquoni 
itieetiiip.  Prof.  W.  J.  Deal  of  I.anaing,  Ukli.,  tha 
prT«illeIl^  took  the  cbmr;  and  I'rof.  J.  C.  Arthur  ot 
Qcn«ra,  K.V.,  wiu  ap|ioliiE«d  secretary  lo  Ilil  llie 
vacancy  catised  by  (b«  abwnei;  of  IVufestur  Coutlcr. 
A  paper  by  Ur.  N.  L.  Urluoii  of  S'ew  Turk,  on  the 
oomposlUon  and  dUiributlon  ot  tho  flora  ot  Nnw 
ienvf,  was  roail.  Tlie  surfai»-featutv*  of  the  ataw 
wiTO  siren,  and  tbe  carr«*paiidiiig  vegetation  do- 
atrlbod.  The  work  of  cataloguing  tlic  plants  I*  being 
doae  under  tbe  lupervUlou  uf  thn  Stale  gvotoglcal 
iurrey.  The  lltt  ai  prc>«nt  liim  nmchfid  the  very 
large  total  of  iwnrly  illty-llvu  biiiidreii. 

Prof.  C  K.  IJariiM  of  La  Kayeiie,  Ind..  spoke  of 
tbe  coane  o(  llie  fibro-vaicular  bimdlei  In  the  leaf- 
braocbei  of  Plnui  lylveiirlt.  Tlip  iai>  ni'cdl4-l«aves 
at  tlie  end  of  each  short  lateral  axi»  L-oiitulii  eacli  a 
paired  bundle.  The  (]U«*tlon  al  Isitie  waa  wbctber 
lliii  atruclurn  represenlcil  one  or  a  pair  of  biimllos, 
•  <r  whether  It  mlglit  not  be  a  sniniont  of  ilin  llbro- 


vaaeular  ring  ot  the  ttem.  A  study  of  the  Mtriy 
aiaBoa  abows  that  the  first  cbaikge  in  lite  sct-m  I*  l« 
divide  tha  flbrci-raacoltr  ring  into  lialtes  at  ti|Al 
angles  to  the  plane  ot  the  laavvi;  and  anhsieqaefitly 
tliesD  divide  again,  sending  odc  bnuioli  of  each  to 
««cli  leaf.  The  paper  led  to  much  dtseussfam  by  ITo- 
feetors  Iluekhoni.  Macloskle,  and  otfaen. 

Ur.  Besiey  of  Ames,  lo.,  dencrlbed  tlie  opening 
of  tbe  flowert  ot  Desmoiliuin  aMsilitolitim.  Tliey 
expand  partially  in  the  uiml  mnnner,  then  reinnla 
•lallonAry  till  n  paritculnr  semiilvo  spot  al  tbe  base 
o4  Ibe  vexilhiiii  Is  lout-lieil  by  an  liiiect,  when  the 
wingi  nnd  keel  deicend  wJIb  a  Jerk,  the  ■lameua  are 
reicHucil.  and  ibe  Inscet  dusted  with  ifollen. 

ProlcBAor  Macktoskle  o{  Phncnluii.  N  J.,  described 
the  niQlhud  of  criiM-rurllllz»ion  ot  Ceranium  macu> 
latum  by  bumblebees.  PiofeMor  Ihidleyot  Itliua, 
N.T.,  ipoke  uf  the  toraiou  uf  atemi  of  i£looriMrls 
roitcllata,  and  also  (in  the  protogytioui  characlor  at 
hutae  species  ot  Uyrlophythim.  Ur.  Williani  U. 
Seaman  of  Waiblngton,  U.C.,  advocalM  tbe  tise  tA 
rather  tlitck  oblique  avt^ilon*  iu  studyliiit  tlic  itrac- 
tnrc  ot  the  fibrti-Taicular  handle,  —  a  ineUiod  tliM 
called  forth  a  irry  utraiig  proiesL 

Pf'itcMur  W.  J.  Deal  gnvn  a  pajwr  concerntug  the 
mamier  in  whkli  certain  leeiU  bury  tlieinMlvet  be- 
neath tbe  ull,  which  was  disctiBied  by  Pnitesaors 
Hruey,  Rothrock.  and  others.  A  paiier  by  Prof.  W. 
H.  Liuonby  of  Columbiu,  O..  on  the  prolificacy  ot 
certain  weedy  plania,  embraced  careful  ctilmalea  «( 
the  arervge  number  of  aueds  produced  by  liMllridtia) 
plant!  among  varlnn^  kinds  i<f  weedn.  Dr.  J.  T> 
Iloiliruck  of  Philadulplila  addrcHoil  the  club  on  soma 
pliatus  ot  microscopic  work,  allndintc  particularly  to 
micro- photography,  its  importance  to  ibe  Inrettlfi- 
lor,  and  the  enic  of  execution. 

l>r.  Asa  Ciray  called  attention  to  Uie  Intereating 
discovery  o(  Hr.  Hoehan  re^nllng  the  mode  ol  ox- 
posing  the  pollen  In  tlie  eomnion  suullower.  Ho  Itad 
found,  that,  conli-arr  to  the  leacbingi  of  the  text- 
book*, the  pistil  and  utamnni  develop  lojethcr  until 
rnaching  lull  leimili.  when  the  ntaments  rapidly 
shorten,  and  tbe  anlhsr  lube  Is  ratracteit,  exposing 
the  style  covered  with  pollen.  lb«  tiinhcr  cliangM 
being  Iho  *anie  a>  usually  slated.  ThU  Mr.  M(«haB 
coantrued  to  bn  a  dnvlce  for  »«ir-tctllllutiion;  wfaUe 
Dr.  <iray  showed,  that,  altlionjth  beet  carried  potlasi 
from  one  flower  to  another  of  llie  aaoie  bead,  ttioy 
also  carried  it  f  I'nm  bead  to  head,  whieh  conMltUted 
croulnit  Id  tlie  fullest  aonte.  An  Iniarastliig  dls«IU- 
sioii  follnwed,  in  wbieh  Profeeior  Heal  saggosted  Uiat 
an  excellent  experiineui  would  be  to  coior  up  iIm 
beads,  and  ascertain  if  any  fertile  seeiU  were  pn>- 
duccil.  Ur.  Gray  ihought  It  icry  likely  there  would ; 
for,  when  cross'tertlllaaiion  Is  not  otTected,  sclf-terill- 
laatlon  often  takes  place.  Mrs.  VVoiouu  hail  |>rot«d 
this  in  be  sn;  tor.  In  covering  up  the  flowori  to  ksep 
birds  away,  she  found  that  plenty  ot  seeds  wetefomed. 

Dr.  Oeiirgf  Vntey  of  Wnabliiginn  gave  aoiaa  note* 
on  thu  vc^ulatiuii  of  the  arid  plains;  which  waa  fot- 
luB-ed  by  observaliuiii  uu  the  curvature  of  steiitt  of 
conifers,  by  Dr.  Uettcj,  In  which  ho  noted  tlie  bend- 
ing ol  stami  one,  two,  and  oven  ihite  yeara  old. 
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Ur.  Tbouua  MmIuii  ilbciUM!*!  tLe  ivUlioiislilp  ol 
HollMiUiUB annuag >iid  [I.  Imilkalari*;  *faon-iii||:  tint 
tbere  wu  >  coatUnt  dincrvnci.'  in  lb<?  fona  of  tbe 
earalU*.  tb«  fortner  being  CMiipBiiiitntc.  xml  Iho  lal- 
lor  tnliulor.  Tbo  two  mv  trtiaicil  a*  one  tpeclM  In 
Ony'*  'Sjnoptlc  flora  of  Norih  America;'  lb?  one 
twitii:  wHideml  «  cultivated  (umiof  tho  ot>i«r.  — a 
*l«w  rn>m<rhleb  lbo*pcak'^r<llu>'ntcil.  Ur,  Meeban 
Uivfi  •[Hikn  ii|H)Ti  itii-  lariiliintli'ii  i>f  comiwillot;  coii- 
ctudliiK  that  (he  amiiE;eiDi.'Dts  werD  MCb  ai  to  favor 
self-r»rtllliittou,  wfaitii  ii  uppoMiI  lo  lb«  ei-ii«rall)' 
oeeepteil  rlcn*. 

Prof.  L.  M.  Undorwood  of  SjracuM,  N.Y.,  gave- 
•onw  matUllr*  coDcurnSni;  Uic  N'>rth-&iBerliiaii  Il«- 
paticac.  Of  tlie  iwri  liunilreJ  ;iad  llilrly>oae  speulu 
found  Dortli  at  Mexico,  n  linndrcd  atiil  tirentjr  an 
(lOCullnrio  AmorliM  :  rnllj'otiC'bkir  tlifi  Ull«rar«  liftt 
NpnM«nl«il  hi  aiij"  public  ur  private  berbariutu  in  Ibis 
eounity. 

In  a  paper  on  the  naturv  nf  t;ntninlng,  or  summoib. 
In  (nilt-tn'p*,  Pr.if.  J.  V..  Artliur  ilnti^lcd  nxperl- 
mmti  (rriin  wliii-li  111^  coiiclittjou  bud  bran  rvaeli«d. 
that  it  wu  (tite  lo  n  de-orjiLkiiiiiktiim  uf  tli«  cvll-n'alU 
uf  ili«  trau  tliroiigli  the  Inf1ui-ui<c  o(  *oai«  fungus, 
but  not  ncceiMrllf  of  a  upcicillc  onp.  [t  bAd  baui 
(troducpri  cxiwrlmentAlly  by  tlic  bAClnria  of  pear- 
bliuhl  nuil  by  MoiilJix  frurllj^^jiiuin,  iltr  tniit-rot 
fBQ^iu;  altbuugb  Ibe  inoal  coiiimou  caiue  is  duubl- 
IMS  tlie  Coryneuni,  finl  deacrlbnl  by  Ouilnmans  In 
HedwlglB. 

At  tbo  flnal  m^etlnK  tti»  coniniltt««  on  )>04iAt  iiiai- 
t«n  tbeu  gavi!  lla  report.  Tb>>  committee  wni  ap- 
pointed at  Mlnnnnpnili  to  iU'iiilm  into  the  varloiu 
obttnictlon*  wbtch  tbo  potlal  auihorltle*  ihruw  In 
tli«  traj  of  HxcbaiigSug  ipecfment  of  dried  plants. 
The  eflorta  of  Ibe  coraiuUtee  IiAd  been  directed 
tomrd  lecurlng  the  puuco  of  spaclaians  bearing 
th*  GUatamar;  wrltmn  lab«l  at  toiirtb-oUM  raua  of 
potlaga.  The  decision  of  the  poitniaiter^neral  wna 
rsad,  atatini:  tbat  the  present  law  could  not  be  con- 
■trueil  to  permit  the  pojaajte  of  upecimenit  wlili  writ- 
tan  label)  except  at  leltvr-ralM,  but  expre«sin;  a 
wlllliigueaa  to  brlii);  Iha  matter,  at  the  pnijier  time. 
to  tbe  attentlOiii  of  I'ongrcii.  the  Cutnulimi  auiburi- 
tkK,  and  the  congreia  ol  tlio  (Jnlvereal  pontal  union. 
Rome  diicnulon  totlowed ;  nihl  .1  innilon  was  cnrrlml 
to  continue  tbu  committee,  and  al>o  InMnictlnx  tlie 
pTe*ld«iit  and  «ecr«tar]r  of  Ibe  club  lo  draft  retolu- 
tJoni  to  be  preientecl  to  tlie  section  of  blologj  In 
urder  to  still  fnrthnr  promolo  the  objects  In  «kw. 
Tbeae  rrsoluUons  wem  acted  upon  by  Ilia  bioloxlcal 
MClloii  oil  the  following  Uar.  Dr.  BeouT  waa  cboien 
presiil«ul,  and  Profcisor  Arthur  secretary,  for  the 
next  jruor. 

Bwlde*  the  rcadliiK  of  papers,  the  club  took  several 
AXeunlonl.  On  Saturday  they  went  to  the  plue-boi^ 
reos  of  New  Jers^-.  about  llfly  pnrtleipatiDg.  On 
Monday  a  party  vliiicd  the  builftit-grounJn  during 
tb«  monitns,  and  upon  tbelr  return  limpcctod  the 
llbriiTr  and  Iierbarium  uf  Mr.  I.  C.  Martindsla  of 
OUBiko,  M.J.  In  the  eveniut;  of  tlie  same  day  the 
Botanical  section  of  the  I'hlladnlphla  oeadeui;  of 
•dcDOOs  ontoriAlned  tho  chit),  the  Tjmy  botanical 


dub  of  Ncw-Vork  City,  and  oiber  iuvii«d  gitesi*.  at 
tlie  rooms  of  the  ae*deiny.  About  three  boDdred 
were  present,  and  a  tbofMiKbly  nijoyablc  time  cipe- 
riciiml.  On  tbi-  aflfrnoon  of  Tueailay  the  club  anil 
lis  friends,  in  all  about  el^bly.  mule  an  Mcnrakiu  tu 
the  Bortram  ganJens,  one  of  tbe  mnat  IntereitlDg  his- 
torical s{N>t*  to  boloabis  In  tbis  country;  and  the 
club  then  adjourned. 

In  rt^viewitu:  Ibe  alteodBiiCe  of  botanists  at  PbUa- 
ilelpbi.1,  luid  the  work  of  the  Itotonlcal  club,  there  ll 
aiiicb  mi*on  fnr  constat ulal ion.  About  a  hundred 
entered  their  naioi-t  on  the  iVK<*t^r  of  tbc  club  *« 
butonista.  or  nbuut  eight  per  cent  of  the  total  attend- 
once,  one-hair  of  whom  ore  widely  known  for  their 
alUlnni<'nl*  In  tli«  science.  There  not  no  lack  of 
intercfetin^  papvrs  and  free  ditcutsioii.  HeslOea  Iha 
ImiiorLant  measurea  alivady  referred  to,  Ihu  club  waa 
initromcntal  In  securing  tbc  appointment  of  a  per> 
nianent  cnmmliten  of  the  AMocladon  to  enconra^ 
rCMOfches  on  the  beolili  and  iliseoaet  ot  |>l'i'>'*-  But, 
above  all,  Ihe  auginunied  facililies  for  iutureoims 
and  aci]uslntaneeshlp,  nnd  the  Impulse  Imparted  to 
IndlvldnnI  worker),  tlirouiih  the  Inllnence  of  the  club, 
ar«  a  sufficient  ntisun  <ritri;  anil  a  iiromlH  ol  usoful- 
uess  for  the  future. 


PSYCarCAL  RESEAItCR  IN  AMERICA. 

A  MKXTtKO  waa  held  In  Boston,  on  SopL  38,  to 
consider  th«  advisability  of  forming  nn  Am«rlcan 
society  for  ps|«hlcal  research.  I'rof.  W.  F.  Barrett, 
vice-pntident  of  tli«  Enslish  sorkty.  was  present, 
and  p>t«  an  account  of  the  work  they  are  doing  In 
Knitlond  in  the  inveati^llon  of  '  mlnd-readinn '  and 
the  so-called  splrltunllstlc  phenomena,  which  lut 
\h*y  always  Rnd  to  fall  when  the  medium  l>  securely 
bound.  As  one  ip<od  result  >>f  the  Enxllsb  socletr's 
work,  it  w»  staled  that  th*n'  hod  been  a  d«ct«ain  In 
the  activity  of  tbe  society  of  s|>lrl[uall«ts  In  London. 
It  waa  the  sense  of  tli«  nteotlns,  thnt  it  any  thing 
could  be  done  In  this  country  to  check  the  growth 
of  thebellefln  tbesupernAtur«l|K)wer«of  'mclluina,' 
and  tu  show  what  ii  tlia  true  explaiiaiion  of  such 
phenomena  as  '  mind- rend  lug '  and  mwmerisiD,  It 
would  be  a  work  whichsbouldenllsl  tbeasiUtaneeof 
Ainerk'su  «cirnlltlc  mm.  Profewor  Ilarreic  showed, 
that,  inlheeoseor  *mInd-rendliiK,*mo«lof  Ibereiulta 
poinicil  to  an  unconscious  giiid;iiicc  on  the  part  of 
the  person  whose  mind  was  being  read,  bat  there 
w«re  n!»)du»l  cnitrs  be  would  not  ao  explain.  It  waa 
the  opinion  of  lho»e  pivsetil,  that  the  eollceling  of 
the  stoKea  of  futlilled  dreams  anil  anxkllm  would  bo 
fruitless,  but  that  tliera  were  many  luotlions  of  a 
pbysloloElea)  nalnre  which  should  bu  inn-stigated. 
and  no  lonevr  Im  allowed  lo  go  unotiswoml  or  ig- 
nored. A  committee  was  appointed  to  consider  the 
whole  matter  of  tlve  formation  ot  a  society,  or  In 
what  way  It  may  seem  best  lo  uudertnhe  the  work; 
and,  at  a  lueotlns  held  la^t  week,  steps  were  lakMi 
for  the  formation  of  a  •ociety  in  America,  o[  whldi 
wo  hope  soon  to  report  Ihe  complete  otnanliatlon. 


360 


|Toi-  IT..  Vo.  W. 


THE  ttOTEl.  DES  NEfICnATBLO!S,  ASD 
WHAT  BECAME  OF  IT. 

At  a  rccnnt  fite  at  tlie  .Svlu  Alpine  cliili,  u  ilu- 
aptMh  WM  roi-clvnil  from  i\t.  Porri  In  rcRnrd  [o  Uie 
nomea  ohii-li  h<'  liat  toimtl  on  ili«  A^r  e'tckr.  Mr. 
Forel  siiTfl  lo  the  Gatellt:  de  htvuanne  tlie  (ollowltiJt 
infonntilori  on  llio  mlijcct.  IId  rccit1l?d  the  (ci«n- 
tlBc  KMl  o(  Aipvuli  oni]  fal*  frli-tiiU  In  Nniclidlol, 
and  tbeir  titiilie*,  uxlemling  (ram  1840  to  1SI9,  of  tha 
glMler  ti<«r  GriiOMl.  Th«c  until u-<iulic  iiaiiiraU»u 
tUtloned  themielvM  U  die  yety  centre  nl  tlii'  gJackr 
at  thn  Juncllon  «f  lU  MUKU,  — Iho  Lauiaruir  and 
ilio  FiiisUFMir,  U  tlic  fool  of  tbo  rock;  promoiiiorr 
known  m  tha  Abscbirunu:.  Tli*}-  found  oa  tbo  mid. 
die  inoriiiiiu  a  hlock  of  mlenceons  schist,  ■u;)portnl 
by  (ithor  rock*,  and  forming  a  iMlunt  sli»1[«r.  wlilcli 


{enfineer  at  N«uchAiel|,  IW;  Cb.  k[Knlni>  (ptofcMor 
BtUontiwIlkrl;"  aticl  irTcnl  ill«|;iMe  l«llera.  Thl* 
block  xUii  brar*  ll>e  liiKil|itloD  <  No.  2;'  for  lo  IMS. 
AgasiiK  \im\  A  iiiimlii>r  of  rvmarkablc  rocks  niAilccd 
with  nuinlx-Tt,  llic  arraii (-anient  of  wliMi  he  ltitriitt«d 
to  )i[i  frleDd  Wild.  Ibe  eoodi-«iti  uf  llie  fxpo>llllon. 
Th«  hlock  of  till.'  nfltel  wti*  nmrkcd  as  So,  S.  The 
thlr>l  tilnck  1§  lltiy-llvn  mi-trcn  lower,  and  bwv  Uie 
inFCriptinni,  '(iollox  Adkihio  IMS.'  'Ucntcnant 
GuDtr«n,*  and  nsveniJ  wortli  which  Mr.  Forol  did  nol 
iindontaiid.  Mr.  Furcl  calli  ■tt«iiiioti  to  the  fact 
that  Iho  ciunm  tntvcriod  hy  the  blocki  •Ince  the 
detcmiinnlioii  of  Ihflr  poxUlon  by  Agiunt  liu  been 
about  QIt]r-nT«  ni#tr«s  n  year. 

Wo  add  an  lllustrailaii  of  the  rock  aa  ll  apiwand 
In  l$UO-l'i,  reduced  from  a  plot*  In  Dotlfiw's  MaU' 
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they  eompleted  hy  other  dry  walls  o(  rocks.  They 
tfaaa  poMc»rd  a  rustic  cnliiii,  wlilch  thny  named  the 
aotal  dM  Nfluahitrlali ;  and  ihrro  tbey  lU-cd  Ihrco 
MMOOt,  flliutrloiu  In  tbo  annala  of  sckiicc.  From 
1M0  to  18(3  tbe  IlAul  wm  the  rCDd^zvoui  of  all 
int^mtod  ill  tho  theory  of  gloclen.  Cut  uiitonu- 
nataly  the  block  bcicait  to  break  ap.  A*  early  a*  IMtl 
ihcK  w«re  iiuniProiu  flHiirc*;  and  In  liS4-t  It  wan 
bntkeiv  Into  tvo  piece*;  lince  iben,  ifas  fruit  ha« 
dlTliIod  It  Into  n  ihoiiiiaiid  piece*.  It  I*  tliia  d^hrin, 
tllll  of  cuiirlUetable  tXttr,  which  Mr.  Fiircl  hna  found. 
'I'h(-  liIithMl  block  ■till  bear*  iiiacrlpUoii*  iii  rfd  load, 
iiitfurlunatcly  roost  of  thorn  Illegible.  lie  could  only 
dtelpher  the  date  '  I&4S,'  wrUl«n  three  time*,  and 
tbo  name  *Voitt'  (at  |ir«aeiil  iinifeMor  at  <ir<ii«vBt- 
Twoniy-llvc  loctm  lower.  lownn,l  Ibf  valley,  ii  lli« 
Moit«dlMOT»rod  by  Mr.  Itllltrr  ot  Leipilg.  which  bean 
the  liweripltnn  In  large  capital*,  •till  coally  read, 
"Stanpiti  (aiigtiieer,  pupit  of  Uilcrwald),  lt>i4;  Otc 


THE  INHABITANTS  OF  THE  PUNJAWT 

Oullitft  of  Punjilh  eihnooraphjf:  hr'my  fitraeU  frtm 
thr  Ptinjiib  erntut  vf  1881,  trrating  of  reti^bn, 
langiiagr.  and  eattt.  By  Dkjcxil  Cuaxuui  imvr 
luuKifloy,  of  ber  Maje^y's  Bengal  drll  MrriM. 
C^Llculta,  Govtrnmtnl,  ISiSK.     4°. 

Tais  ia  sn  Impcrint  cjuarto  of  nbocit  3'A 
(lUges,  Diode  u|>  or  portions  of  One  censiia  re- 
I>ort,  a&  inilivalctl  tn  the  tillc,  using  to  l«6s  than 
mght  cniimernltons  of  |»ages  [ii  combinit)^  tbo 
mcreotypc  pliitcs  8ijlcct<?d.  There  In  n  good 
table  of  foatviiU,  liiit  no  gtoerel  index. 

The  I'unji'ili  Lnti  irregular  boundariM;  bill 
it  luttv  Iw  rouRlily  imliciilc*!  m  that  part  of 
IIiit<loetnn  norOi  of  Ihc  pnrallrl  or  IMh! 
(near  28°  laliladc,  and  7H*  loogitude),  nod 
west  of  n  line  drawo  north-<T«u  tnat  ihal  i-il}-. 
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wlikfa  ic  iacliidCK.      KAoIiinir.   controllctl   hy 

H  Kn);lAn(l,  is  not  incIiiilH  in  ihc  ro|K>rt. 

■       Tbc  Punjiib,  wilti  its  rcii(1nlor\'  sltitcs,  covfrH 

H  nn  Krcit  of  MS. 449  aqBaro  miles,  with  a  po[>ii- 

'   Ution  of  :i2,71S.130.     Oae-fourth  of  thv  Mue- 

Almiin,  onv-tiTCntieth  of  tbc  llindii,  and  ctcvpo- 

twelftbs  or  tbe  Sikh  subjects  of  Ent;laiid,  and 

one-eleventh  of  tbe  total   population  of  tbe 

lodlaj)  enipirc,  are  in  the  Punjab.    Thl^  region 

was  ill  tbe  path  or  all  tbe  earlj'  uiigralioiia  Mid 

I  expedition!!  into  tbc  Indian  pi'iiinsutii.  niid 
pre^eiitii  n  rrutirul  fluid  Tor  tbc  stitdi;iits  of  his- 
tory, of  lan^ingcs.  niid  of  KOciolog}'. 
ilpre  are  foiiml  tbe  primitive  forms  of  roli- 
(^D  and  of  Bodn)  oisiom^,  in  tioar  proximity 
to  rcct-nt  growthtt  and  modi  Qcn lions,  irbilc  the 
in  termed  in  to  steps  are  well  rcpresenlod.  The 
early  growth  of  property  in  land  is  irell  illus- 
trated in  tbe  western  part,  wbile  village  cora- 
Irounitiee  are  represented  us  typically  perfect  in 
the  eastern  port. 
Abstract  1  luoludea  the  rainfall  by  tracts ; 
und  ill  notes  a))pcDd«d.  tlic  general  condllion 
of  tliu  (icoplo.  and  the  liability  to  famine,  are 
indioalod.    'llie  rainfall  mii};e«  from  a  mini- 

•  nam  of  an  inch  in  tlie  tliinly  poixitnted  wc»t- 
cmgrazing-plains.loa  mttximiim  of  a  Imndrcd 
and  tw<'nly-»ix  inches  in  tlie  IlimaUiyan  tract, 
whf  re  tbe  moisture  of  tbc  winds  is  precijiitated 

I  by  the  mouutainji.  A  {)ortton  of  the  plains 
east  of  tbe  meridian  of  Lahore  (near  74°) 
yielils  good  crop»  wilbout  irriicalion,  but  is 
linbli!  lodisaslTons  failure*  Ibnt  do  not  befall 
Irrigated  lund-i.  Ii  in  the  granai^'  of  tlio  I'tiii^ 
jAli,  and  has  llonriihing  trade  and  niunufnu- 
tiin-s. 
Mr.  Ibhctson  says  that  all  books  with  which 
be  is  acqtiatnt«d 
"  fall  uitoriy  and  «niln>1y  In  CDnvoyini;  (o  tb*  rsailsr 
tbo  falniou  Mm  of  th«  rtJIslons  which  1I147  ilf«cr!l>e^ 
u  BCtiiAlIr  prsctlntd  by  ibolr  oiilllon  fnilowpr*  In  iho 
village*  of  tha  couni^.  Th*  booki  on  Hiiiiliil«ni, 
for  (nutaiicc,  drntc-ribo  HlQ'liiliim  lu  It  oiijilit  to  be, 
ninfliliitn  at  It  wiu.  pcrhniiii  IHinIiiUm  a*  It  now  it 
anioii;;  tlic  Pandlii  aud  riliiratrd  Ilnihmnn>  of  the 
bnljrcilles:  but  tlicy  dn  not  itrwrlbn  lllmliiiun  as  It 
li  in  Dm  dally  llfu  of  tlir  gjcxt  mas*  of  Iha  nopula- 
tlon." 

Recognizing  his  owu  knowledge  as  dcfootive, 
he  aims  to  point  ont  where  the  esoteric  doc- 
trines may  be  found  described  for  Ibe  various 
faiths  in  their  pnritv,  and,  with  these  as  a  basis, 
to  show  how  little  tbey  appear  in  tbe  dally  be- 
lief and  practice  of  the  I'unjab  )N-aaaiit,  and 
to  indicate  what  that  belief  and  that  practice 
are. 

The  HuiNilmMnii  arc  about  une-half  of  the 
|>opulalton;  the  Hindus,  about  tbrce^Kventh*: 
tlw!  Sikhs,  about  oae-tbirteenlli ;  Jains,  4i,G7H ; 


I 


Cfaristiana.  3A.«'M ;  lli)<ldlii»t«,  .H,Sal ;  aod 
otiiert  in  snail  nnmborv.  The  claiHifii-jittons 
of  rrligiona  are  un^alififuctorj-,  in  juirt  from 
tbc  nnwillingnesB  of  the  better  ]K>rt  of  tbouc 
wIm>  profess  a  religion  to  adtuowledge  as  of 
Iboir  ci-eett  the  degraded  cLuees  who  profess 
it.  and  partly  fi-om  Ibe  dintctdti-  of  defining 
IliitduiuD  ill  particular.  No  one  ia  a  Sikh  by 
birtb.  Profeidted  Chrisliano,  Jains,  and  Buddh- 
ists have  a  measurably  dulined  jkoftition.  Ma- 
homflnnivm  approximate!)  di^lint'tiveness,  Iwt 
Ilindnisin  is  confusin;;.  It  is  n-giuxle'l  an  the 
oiilcomc  anil  cxpritMaion  of  tin;  chariicter  of 
its  followers,  rnllier  than  a«  ati  fleiaeut  in- 
llueiicing  that  character.  In  this  u-n»tis  the 
Hindu  was  reganled  as  the  normal  faith  of 
those  not  otherwise  classified. 

"Socially,  the  cbaractcristic  of  Ibe  Hindu  i* 
quiet,  contented  thrift."  The  Sikhs  ai-o  more 
independent,  brave,  and  manly  than  the  Hin- 
dus. Tbe  Punjab  villager,  converted  to  Ma- 
hometnnism.  ia  invariably  fliled  with  false  pride 
and  conceit,  and  ti^ndt  to  l>e<'ome  extravagant, 
unthrifty,  and  d  income  nti>d. 

There  are  few  large  townn  in  the  Itiujitb, 
and  any  attempt  to  idynlify  the  subdivisions 
by  reference  to  a  general  map  wotd<l  In-  iiiixat* 
is  factory. 

Caste  ia  very  fully  treated,  and  will  lie  no- 
tii-ed  at  nuoilier  time. 

Br:ihm(ini«m  i»  given  as  the  distinguishing 
fi-utiire  of  ilinduism,  whidi  early  degenerated 
from  a  ri'lltrion  into  a  "  asoerdutalism  with 
Itrnliiiiiins  ks  itM  I-evites.  the  vitality  of  which 
is  prenenc*!  by  tbi-  "ocial  insliltition  of  cosbe, 
and  which  may  indudi.*  all  sbftdcs  and  divrr*!- 
ties  of  religion  native  to  India  as  diHlinci 
fVom  the  foreign  importations  of  Christianity 
and  lal&m.  and  ftooi  the  later  outgruwtlis  of 
Buddhism,  .  .  .  Sihhism.  .  .  .  and  Jniniim." 
Tbe  dead  are  worshipped.  Superstitious  ob- 
•er^'ancex  are  general.  On  Uie  western  fron- 
tier, IhnduH  are  lax  in  Gcremontal  and  caste 
obaervanct-.i.  Hindu  Mcts  are  innnoierablc, 
aud  liable  to  Ix^  n^urned  as  reli^iions. 

SikhUm  is  given  a*  founded  by  Utlba  NanAk 
A.I).  Utin-lTiHU.  NniiiLk  did  not  attack  ttie 
teachings  of  otliers,  but  added  something  high- 
er, teaching  that  salvation  canic  through 
repentance  anil  a  pure  and  righteous  life. 
During  his  life,  gentteiiOHs  was  predomtDanV 
amonj;  his  followers :  but  some  of  biit  aiioocs* 
sore  becoming  Involved  in  politics,  a  Jlnltom- 
etan  perftcculion  arose  against  them,  and  a  spirit 
of  revenge  was  roused,  emphasizing  a  martini 
spirit.  c«pcoi  ally  undcragiiru. or  leader,  known 
aa  Govind  Singh.  A.U.  ](!7^1708.  Among 
tbe  (orDutllttea  of  the  Sikhs  was  a  baptismal 
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initiation.  umI  a  ootmuunlou  with  conseomted 
vnktni  of  sugar,  floiir.  anti  butter ;  while  cMte 
^lixlinclions  were  (Kiaitivel)-  c-onilctnnwl. 

It  is  oiilv  an  exn^craiioii  to  itny.  Uiat '  Ibr 
langiiiigi'  diaugoa  every  ten  mili-s:'  l>iit  two- 
thirds  of  the  |>e<i|>!<^  .i|>eak  boiop  Ibrm  of  I'liii- 
i&bi ;  otie-ll(Ui,  somp  form  of  Hindi ;  one  clcv- 
«Dtli.  Siixlhi. 

Abitracl  t;S  shows  Umt  rrotn  1875  to  IMt). 
inclusive,  fillv-six  hiimlrrd  and  ten  books  were 
publlslictl  ill  the  I'dojilb.  only  two  liundrcd  and 
tweaty-snven  of  which  wore  in  Kaj^liah.  This 
suggcsU  wliat  an  extoo^ivo  Itleraturc  is  yet  to 
he  hroiight  lo  the  knowlcd;;c  of  wcatcrn  itcliol- 
nra.  Ati  inuideutnl  r«ren.-ni-'«  indimtca  tliat 
I'uig&l)  pupils  learn  the  mii1li|tIic9tion  table  to 
on«  hiimlmd  times  oiii;  liumlrcd. 

Tlie  iniKrationi  und  cliiiiig«'ii  by  which  prr«> 
ent  w>n(iitiim4  liave  liprn  reached  an  tioatcd 
in  con^idui'iililc  doUiil. 

This  voIdiuo  i»  a  port  of  thp  roeorxl  of  tlic 
wcond  «ll»rt  1«  gain  a  completer  censits  of  tlic 
British  (IcpenHoncies  throughout  tho  world.  — 
the  flr«t,  indeed,  which  approximnlcd  full  auc- 
ce««.  lU  treatment  of  elbuic  religions  and 
•ociat  facta  adds  greatly  to  tlie  available  ma- 
terial for  western  sociologists.  Mr.  Iblx^taon 
thinks  the  whole  of  the  typc^  of  iirlniltlve 
superstitions  in  Tylor's  '  Priiuillvo  cilluri'.'  no 
laborionsly  gnilicied  froni  forgolU-n  record*, 
could  be  illiMtrnti^d  in  current  uiistoms  of  i'un- 
JAb  villages.  In  the  oinillcd  chapters  there 
aeeiDs  to  have  been  sn  abstrnel  of  the  popula- 
tion of  all  India,  not  easily  restored  by  one 
on  thin  side  of  the  globe  frotu  diverse  provin- 
cial iTporls.  Abstract  A5  givei  the  uumbcr  of 
lho«<-  ill  each  ton  thousand  of  the  people 
firofessing  each  leading  religion  fur  each  prov- 
ince of  India,  and  other  ab^tnicts  Rive  kin* 
drr-il  ratios  to  which  one  \*  desirous  to  add 
particulars.  No  stumniary  Khows  the  number 
of  castes,  nor  are  marriage  «lati«ti<'-s  given. 
While  siipertttilions  aredetiiih-d  forduy^  under 
English  names,  we  look  in  vain  for  a  hint  of 
the  origin  of  the  Indian  Sunday.  The  com- 
plete report  would  make  good  some  lack  in 
tlii*  roliimo.  The  text,  however,  was  pre- 
l>ared  under  great  preasnre  for  time,  and  there 
is  a  maas  of  material  in  oflldal  hands  not  utll- 
iwid.  There  is  such  an  amtmol  of  now  infor- 
matioD  fiirniahed,  that  dcfecta  of  Imlesing  or 
of  arrangement  are  neconilary,  even  whi-n  the 
printer  sets  n  couple  of  pages  wrong  side  up. 
ktid  arrange.4  tnbjea  so  that  one  raii^t  often 
turn  the  bonk  up  side  down  to  read  siib-tltles. 
There  Is,  unfortanalely.  no  tiniformicy  in  tho 
gelling  of  orirntfll  ironls  by  Knglish  oHIdaH. 
Amsng  peculiar  spoUings  l)ero  nra  (jutan  (the 


sacred  book  of  Ulilm),  Musalm^n,  Mugluil 
Mongol.  Shekh.  and  Paqir. 


GE01.0OWAI   ASI>   SATVHAL~niSTOIt\ 
SURVEY  OP  CAXADA. 

Rt/mrti  It/  profrtu  /or  l8S0-8t.     Alvskd    K 
Sabwrx,  director.      Montreal.    Aticwot,   liiS3. 
About  300  p.,  1:2  pi..  9  mapt.     B*'- 

This  volume  is  one  of  the  reports  of  prog- 
ress of  the  Caiiadn  sun'ey.  Like  all  such 
preliminary  refwrts  of  survey  work.  It  ia  of  a 
varie<)  and  somewhat  scrappy  natnro.  A  r^ 
I>ort  of  progi-eas  must,  in  or<ler  to  justifi'  lla 
name,  have  some  of  the  valuiible.  if  itot  divert- 
ing, qualities  of  a  log-lwok. 

Theie  is  no  reconl  of  any  final  or  delinitrly 
tlnished  work  In  this  a<i:onnl  of  vnrieil  and 
important  labors.  This  abxencv  of  eompietnl 
work  in  an,v  [Ktrt  of  the  vast  field  of  slodv 
before  the  survey  will  be  »pt  to  increase  tlie 
friction  which  U  now  cneoiinters.  There  ts 
much  to  say  in  favor  of  the  reeonDoissance 
system,  when  a  Kuney  is  charged  with  tlie 
exploration  of  such  an  imperial  wilderuesa  aa 
the  Dominion  of  Canada.  S|ieetul  eoasMem- 
tions  may,  and  oHen  will,  det^-rmine  the  elab- 
orate study  of  particular  district^;  but  tbe 
princiiml  work  should  t>e,  at  least  for  years,  the 
rapid  study  of  the  arraj  geology  of  the  coiiotriTt 
inehtdin^  the  outlines  of  its  commercial  prob- 
lems. This  n-connoissance  work  seems  falriy 
well  cnirieil  on  by  the  Canada  survey.  The 
report;  lack  the  Iwauty  of  Dolsh  of  tlie  United- 
States  puhlicatioiis:  still,  they  represent  the 
labor  of  devoted  men,  who  are  wrestling  witli 
bad  food,  swamps,  and  black  Hies  for  the  nut 
of  their  ilaya  in  the  Held. 

The  Hrat  forty-five  pages  of  this  volume  are 
oceupieil  by  the  general  report  of  the  director. 
We  note  in  it,  that  the  notorious  wottthor- 
prophel.  Mr.  Venner.  who  for  many  years  was 
employed  by  Ibe  geological  survey,  hnd  ser- 
ened his  connection  with  it.  There  is  a  good 
deal  of  tedious,  and  little  valuable,  det.itl  Lu 
this  synopsis  of  the  survey  work.  Next  we 
have  a  brief  account  of  the  system  of  goologi 
oal  nomenclature  and  map-coloring  usmI  oj 
the  survey.  Tho  s\-Bti'Ui  of  coloring  la  ooo* 
venient  and  sufBoicntly  graphic ;  in  the  nomi 
claiure,  the  author  feeU  ilie  need  of  tlie  dl 
ion  Cambro-Silurinn,  a  term  that  is  imw  pretty 
well  Sxed  in  the  scienoe.  TIic  tliint  paper. 
also  by  the  director  of  the  survey,  is  entilM 
'  Notes  on  tbo  geology  of  Uio  soutli-eutern 
portion  of  the  I'roviuoo  of  Quebec.'  TMa 
intoi'ost.iug  region  cootuna  the  goM-l 
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f;r«v«lB  uf  the  ClmiKltcre  vnUcjr.  nliich  Bra 
nmong  tlx- Trw  [iTufiluhlc  placer grouiidx of  c«st- 
vni  Auit.-rk'ii.  AlUioii)|h  but  k  ciiraory  uxnmi- 
nation,  this  stiuly  suggosU  taany  inUtit'sling 
\t(A»U  tor  Aiture  inquiry.  Append*^  to  this 
rci>ort  lire  Bome  notes  oh  tbe  microscopic 
Ktnicture  of  oerUtn  rocks  of  the  ((iielwc- 
growp,  by  Mr.  F.  D.  AdaiuB.  They  seem  to 
Ix*  cnrpftil  Mluilios  ;  but.  there  beiug  no  6gure§ 
of  tlic  NrctioiiM  from  wliirb  Dit?  mii-roscopic 
rfiscsrclica  wtTO  tniulc,  ilic^^-  nuggfitt  little  com- 
ment. 

nie  first  of  th*i  lusinliiiilit'  ix'jiorts  i*  thai 
of  Dr.  G .  M.  llnwsoR.  on  tbu  gioliigj'  of  tlic 
Bow  and  Belly  river  region.  iiortli-wt«t  Icfri- 
lory.  It  i-ofltiilns  a  very  inivmling  nccoiiiit 
oftlu:  t'ottld  of  tlie  I.uraniie  epoch,  wliicJi  arc  of 
exceeding  value  to  the  north- western  region. 
AltlifMigh  in  it.%  nature  a  preliminary  report,  it 
contains  a  Inrgt-  amount  of  valuable  detailed 
information  ooikCerning  tlio^c  coals.  Although 
essenlinlly  lignitox,  they  arc  superior  to  the 
moat  of  such  de|>ui>il!<  now  In  unc  in  Kuropc. 
This  report  is  illuKtralt-d  by  several  rather 
coarse  lithographs,  showing  inlen-sliiig  aspects 
of  this  district. 

The  next  regmrt  is  one  by  l>r.  Itolteit  Dell, 
on  the  geology  of  the  basin  of  Moose  1tivi-r 
and  Lake  of  ihe  Woods,  with  two  holiolypcR 
of  sc«n»Ty.  imil  two  iiiiips.  Tliia  rejiorl  is  of 
a  very  preliminary  niitiinr.  In  it^  niiie  pages 
of  text,  only  enough  i*  givi.'ii  to  show  that 
Uie  region  is  full  of  inlei'wtling  problems. 
The  accompanying  maps  oliow  llie  geueriil 
diatrlbution  of  the  l.aurcntiau  and  Ilrn'onian 
rocks,  but  the  information  is  only  a  imilterof 
ontlinea.  It  has,  however,  n  special  ecoiioniic 
interu:tl,  ab  it  indicates  a  possilily  new  gotd- 
(iarld.  and,  what  is  jjcrhaps  of  more  iinpoitjincc, 
a  prmpect  of  extensive  upntlte  de|K>sit8  in  this 
district.  Api>L'ii(lcd  to  the  I'eiHDrt  if  a  raln- 
lognc  of  plants  ami  of  coleopterous  insects, 
tbe  latter  by  the  lute  Di-.  I.«ConIc.  Next 
there  are  two  cionsidcrnbU'  reports  by  Mr.  H. 
W.  Kllis,  on  the  gcologj'  of  norlheni  and  east- 
eni  New  Brunswick,  and  Uie  north  side  of 
the  Bay  of  Chaleiire,  atid  on  tlic  geology  of  the 
Gaji{f£  lieniiiftula.  Both  these  rcportt  concern 
very  interesting  regions,  whicli  have  previnusly 
been  described  In  a  genoi-al  way.  In  them  a 
grrat  ninny  ix>nlriliutioiis  are  given  to  the 
gciwral  structural.  n»  well  aa  the  economical 
goolog)',  of  these  illitiicis.  There  are  intor- 
esling  lists  of  foKitilH  from  the  several  members 
of  the  paleozoic  st-rieit.  We  niifts  the  detailed 
sections  which  aiv  oblainatile  in  this  country, 
which  would  have  greatly  addi'd  to  the  ^ahic 
of  the  report. 


Next  thero  is  a  report  on  some  of  Ui«  mines 
of  llie  I'rovinee  of  <^iel»eo.  by  ('harles  H'. 
WllleiDolt.  Kxcept  llie  apatite  mines  of  ihc 
(iatineaii  district,  these  depoalta  do  not  siitit 
to  liave  much  value.  For  the  apatite  deimait, 
Ibeiv  seems  to  be  a  targe  fature.  Aeeonnis 
of  ihu  30\-cra)  mines  are  extremely  brief,  and 
have  not  mnch  ecooomtc  or  scientific  value, 
llie  volume  emls  with  n  rejwrl  of  Sir.  (J. 
Christian  llotDnan,  cntillrd  "  t'hcmieal  eontri- 
bntions  to  tbe  geologimi  surrey  of  Canada, 
fkXNn  the  laboratory  of  the  survey."  It  oon- 
sists  of  about  lldy  determinations  of  various 
sutMlanccs  of  presumed  economic  or  M^ienlific 
interest.  wiUi  various  remarks  as  tf>  tlwir  value- 
in  the  aits,  ouly  one  of  them  of  ^■iieral  inli-r- 
I'sl :  vix..  a  carL-ful  analysis  of  the  mineial 
smar«kiti-.  newly  found  in  Canada.  This 
branch  of  the  woik  of  tbe  Mirvey  has  liceii 
put  out  of  gi-iir  by  the  rcnwval  of  the  lal>ora- 
torv  Ttom  Alontrral  to  Ottawa.  As  a  whole, 
these  It-port*,  covering  as  Ihey  do  the  work  of 
three  years,  are  rather  disappointing.  Ttie 
survey  has  an  annual  grant  of  sixty  thousand 
dollars.  Mucli  is  to  be  allowed  for  the  dlfll* 
I'ulties  arising  from  the  sixe  uud  complicationK 
of  the  Held  with  which  il  deals;  niill,  it  seems 
as  If  more  in  the  way  of  <letlnite  iN-oii<Hnic 
and  sciciillfic  rvaulta  should  be  attained  witlt 
(hix  libcriil  cx]Knditnre. 


\OTBS  AND  NEWS. 

Wk  take  tbe  foliowlDt;  'editorial  note'  from  (b* 
Seplnnbcr  number  of  (Iti-  Amerlean  milfrolfif/i'id 
jiiurual  St  sujutMlinK  n  >ln>plc  plan  of  work  la  which 
aiaii]r  nrvii-pn)fM*Ia4isl  olMcrrois  might  ennlriliute  a 
Hilling  Bhare  toward  IIm  tulutluo  of  important  prob- 
Ipini;  "  1»  It  noi  worth  while  lo  Minslilcr  whcllior 
ihe  di-ndpiicy  of  obiarvnlloiix  on  local  ■lorn»,  whIeJi 
inHkcs  Itis  iluiirnilnalJoa  of  their  action  iloiililtiit. 
could  not  tx-  reni«dlsJ  by  appnialing  special  Jay*  on 
wliicli  hourl)-  or  U-hoDrly  obtenailon*  Bbuulci  b)- 
ulcrn,  witli  Hititltlonal  reeoj^i  at  »UII  more  f(vc|nMii 
intensis  when  any  chaniia  in  tlir  cnndlllon  of  llie  air 
required  )t?  Tliene  •pecial  rUyn  nil](lit  b«  on  ci-rUin 
pri--arnuiBEd  dalM,  '  ii'rm  ilajs,'  »o  callsJ,  wlifti  ihe 
reconlt  wonlil  giilher  up  any  lliing  thai  happoiiol  lo 
corns  alMig  la  (he  pisfage  of  lli«  wealhor;  but  they 
would  bettvr  «erv«  the  pur|iuiio  here  hi  v[ew  If  lliry 
wen  really  spudailyappoinin)  by  ihe  algiul-stu-vW 
ofllrent  only  a  day  or  two  before  tbclrdateu  1 1  Ui-vl- 
ilont  enough  from  an  lypootlon  of  FInley's  mapt,  and 
from  a  brief  siudy  of  summer  thundcr-siorin).  Ihat 
ilir  Routhcm  lide  or  south -eiuK-ru  iinadrant  of  our 
[lasilnit  cyclone*  contains  the  grvaiat  iliarn  of  local 
dtstnibances.  [.ot  the  plan  be  publl*h«d  In  a<Iva>i<« 
by  circulars  and  newspaper  paragraph*:  aiid  llieu.  I(. 
whik  a  ryclonc  wai  ■till  beyond  (lie  Rocky  Aloun- 
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tain*.  Ibe  iIkjt  ot  Its  ATilral  otm'  t1i«  upp«r  tak««  oomU 
bn  lorciolil,  there  mlgUI  be  tliirty  to  lixiy  Iwiun  tele- 
jcrkplitc  notice  fllrrn  i>(  the  mpimlnlmrnt  of  aueli  ■ 
<l»y  for  tp«clal  obwrvklloii  wtvr  llin  whi>in  mjloii  OMl 
of  Ibe  Ul*>i(ai|ipi.  Tbe  tiolic«  sliuuM  |ir\>|iuH]r  cake 
n  somett'lul  striking  (Drin.  hi  u  to  excite  an  iiiterMt 
In  thnkltnnnt  among  prnoni  wliowauld  ordinArlljr 
let  the  wamlKT-ctiiingr*  puKiliy  uiiiiotlccil;  iho  news- 


pttp«n  >nd  nllroadt  coiilil  Im  Iti  iivnrly  all  ci«oi 
couDteil  Upou  to  aid  in  sprMilltiii  the  news  ot  Ilia 
■ppolninipnt;  and  errii  l(  tlK'  p.iicral  recorj*  g«T« 
oaty  tiM  dlrncllon  anil  esllmaleil  ianc  of  the  winds. 
and  iMgliiuiiig  and  andlng  o[  jalnfall.  two  nr  ihra« 
t}iMiIft1  days  of  obMrvation  In  June  or  Jnlynilglit 
produce  a  wonderful  fund  of  mattfriiil  for  atudy." 

—  AmiMiKtIi*  recently  dlieover«i1  petnilrnm.nt'llf 
at  Bakou,  Kiiuliuwa)  one  which  forfoiiror  Hvcday* 
aflcf  iipcnin;  threw  a  Blrram  of  oU  into  Ibu  sir  to  a 
btigbl  of  foi'lj  (««[.    Thn  nalkc*  were  ■□  [Riprened 


that  they  bollt  a  temple  etpeclally  for  the  vcnrration 
of  Iho  well.  The  wiier  spceiililor  hu  expniiled  hU 
onrrglc*  In  bntldln»  a  railroad  troiB  Bakou  lo  Baloum 
oil  the  Black  Se<i,  and  conlAmplalm  tha  linfialfuettoa 
uf  a  canal  Mly  tnilei  Iomk.  by  which  a  t%'wtt  of-oll 
may  Bow  from  thw  Ca«pian  lo  the  Black  S«4.  W*  r»- 
priiduci^  trnm  iiritnfp  r[  niifure  an  iltapilratlon  aUow> 
Iritc  llie  f-»ii>talii  at  oil.  copied  from  a  photograph. 

—  Li'iii.  Sioney,  i:..S.N.,  CMitmaadUig  the  U.S. 
oiplnrliiit  Hfliiiiincr  OnnalMkii,  ha*  been  hconl  from 
unilcritate  uf  Jiil^  0.  ulifii  he  had  readied  lailtude 
60°  4'  north,  unil  lungltudc  168"  16'  w««.  Upon 
Icaiiiig  St.  lllchncln,  Ll«ut.  Stwiej*tood  north  along 
the  Anierlcnn  ciia>t  nntll  June  2T,  vlwn  ice  wa* 
enoounicred  llftcvn  iiillet  to  Iho  iiortUwanl  of  RMg* 
Wand,  in  laiiiuUcW"  ST  north.  lonKliiide  lOd"  Sy 
west.  .\f(cr  aercral  utmiecntlnl  aiccnipls  lo  pcoe- 
tnle  tlia  Icn,  which  proved  to  lie  very  heavy  at  this 
point.  iIh'  Uiinalatku  wat  lieatkd  to  tlia  soutlmril 
□□til  clear  water  waa  n-aclicl,  when  tlie  Ice  xo  lh» 
wedward  waa  aklrlvd  just  to  ilio  n'vth  of  &U  Law* 
rence  lalanda,  oiid  St.  Lnvrciiee  Uay  wai  readieii 
Juno  SO.  I^aminic  tlial  Kolxeliiic  Sound  waa clowd. 
Lieut.  Sioney  anchored,  and  waited  for  the  lc«  l« 
Coinniuiioe  nioving,  and.  after  a  fnur-iiayi*  |^hi  froiS 
the  south,  lio  mil  oTur  and  aticlivrvil  under  East 
Cape,  where  he  ronlalnnl,  lo  take  adlantage  of  tha 
Oni  o|>«ning  ot  Doi  h  ini  Inlet,  when  Uie  osplorallon 
of  ruliiain  Klrer  would  be  eonl[iiti«d. 

— Th^  Iialiaii  pApon  announce  what  app«*n  to  ba 
an  linporiiirit  illsemery  Just  m.ide  in  Sicily.  P«ro- 
Ifiiin  iiiw  liei'n  'itruck'  In  tile  pfuvlnce  of  pjilcmo. 
A  |;<"I'"  In  the  llank  of  a  mountain  waa  plerrisl,  and 
in  twenty-four  honrs  screnty  piiila  ■■eiv  cullccied. 
The  crude  oil  la  said  to  be  of  very  high  iiuaUty,  and 
la  so  limpid  ihnt  It  may  ba  uaed  with  Utile  or  no 
rdtiienient.  The  Iwrltiia  ara  boing  pu>h«l  forwanl 
T«ry  rapidly,  and  tbelr  resulta  are  looked  fmward  bi 
with  itn  llltle  InliTCil.  niiherio,  we  believe,  Ilalj 
haa  jirLid iiceil  no  mineral  oil;  and  If.  as  icenu  likely, 
till*  new  tprlng*  •h'lnld  jirove  priulucllrn  on  *  latue 
BCAle,  Ihe  kiiigiloin  will  puiseM  ati  eiiilrely  new  awl 
Important  I'liirce  iif  vpaltli.  Il  sluiuld  be  added,  ttiat 
the  pmcnt  diicovcry  t*  the  result  of  •  number  Af 
rciiealfd  but  tillherlo  iiii>uc««»f(iil  learcbM  all 
pctiulcuui. 

—  Il  liB*  lMi>n  annonnced  at  the  hygienic  rniiping 
held  lu  Aiigiitt  at  tlie  IlaRUc,  litat  111*  pritc  of  iwa 
Ihouund  francs,  offered  by  the  [.ondoii  twlety  for 
the  pr«T«iiilim  ot  bllndnea,  i*  awardeil  to  )'n>fcnar 
Itmesl  Koi'hii  ot  Lii'^e.  The  next  hygiunle  Cttngnat 
will  bo  held  lu  Vienna. 

.~An  iDteresting  collecllan  of  anili)ulitts  from 
Cyprua  Is  now  on  view  in  Lmidmi,  It  lacliidca 
heaittiful  spcciiuena  ot  ancient  glata,  eoaie  nnialns 
of  pottery,  a  lironte  mirror  with  a  plec«  of  the  vrigl- 
nal  cloth  it  waa  wrapped  In.  and  •oma  atidont  anoor. 
There  arc  alau  tome  allk  and  cotton  fabrics,  tucli  •■ 
are  atlii  made  at  Cypraa,  aotna  ot  which  are  both 
cheap  and  pretty.  They  are  made  on  the  almpio 
hand-iooiiit  which  are  atili  u««d  by  Ihe  Cyprlotea  aa 
in  days  of  old. 
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—Dr.  Ferd.  Luwl,  ot  Ui«  G«rn)&u  univCTiiiT  at 
Pragi  bu  ju*t  completed  a  vnliubte  r^irUFni.'  ot  obiicr 
ntloiM  and  tlicoriM  on  ihi;  mnklnit  <if  vitlloyt  ( Urbor 
Ifaalbllduiiit.  DoDiinlcut,  Png,  l^»i,  VM  p.,  witli 
laanj  cut*),  that  iIiuuIJ  proie  of  ipuciitl  »luc  to 
American  tiudonts  ot  phjiical  geology  and  gcagra- 
fbf.  It  vlll  iPtTC  iri'11  at  a  gnlda  to  llie  G«rniaii  IlL- 
eratura  on  ib«  <ul>J«c[.  Tim  coulratt  li  w«ll  brought 
out  beia'een  Uie  uldor  theory  thnt  nttrrrd  (he  beglii- 
aing  of  vallejv  to  (plils  and  cracki  in  the  earih'i 
enut,  and  the  cower  that  regard*  them  ai  chiefly 
Indapandont  of  tha*os»'d4«;  and  niiinoroiii  exaoi- 
ptM  are  nenltoned  to  thov,  that  vatleya  aru  not  only 
formed  In  uiiliroken  rnckg.  but  also,  iliat,  where  the 
roek«ar»  ^reittly  tniilled,  the  rnltcj)  run  aliiiott  Inde- 
pendent of  til*  faiili-llne*.  The  origin  «t  croei-val- 
lejs,  OT1  which  the  author  had  written  pr«vloiuly 
ISflentr,  i.  325),  Is  again  dlicuucd,  and  carried  to  • 
eonctatlon  ailteDc  tu  that  readied  by  Tuirell,  Ticttc, 
and  Mcdileolt.  The  tIowi  of  Kiiilme/cr  anil  ijleln. 
i»  to  the  revelation  of  old  bue-terel«  ![i  the  terraced 
•lopes  of  Alpine  ralleyH,  are  dUputud  chlelly  because 
direct  elevator;  movpnipnl,  by  whkb  the  baie.Icvd  li 
changed*,  It  not  any  longer  to  be  nilmltiod  In  nintlern 
gtotogj ;  and  tlie  cafioni  ot  the  Cciliirsiio  aiv'  r^ferruil 
eJiteOy  to  elhnatic  eondllioni.  While  we  cannot  *c- 
c«pt  these  concludona,  the  boolc  dc^crre*  eatefnl 
ftuily. 

—  The  recent  vitit  of  Dr.  C.  T.  RIloy  to  Europe,  on 
•  mlsittinfrnmlho  AgricnUurnl  dcpatlnient,  lutioiked 
In  a  recent  number  uLYdCiirc,  which  nayn  tluit  during 
bit  two  inoQili*'  »ojouni  In  Europe  he  ha*  twice  been 
on  tlie  continent,  and  hai  vlillod  correipondrnla  ninl 
a^qaalnliuici'ti  both  tliere  and  In  Entliind,  exniiiiiiinic 
IIm  Insect  culleetiont  In  vnrloiu  Tnii»eiini».  aiid  eapv- 
datly  at  Soiilb  Kensington.  lie  tpcaki  ravombly  of 
Uie  lasting  Influence  for  gnod  which  Che  liitcrnatlonal 
fomirj  exlilbltlcin  at  Edlnbursh  wilt  have,  and  of 
tlMSerralaericraph, — an  American  iiivontiitn.  which 
liaa  of  late  years  been  perttcleA  In  Lyon),  and  which 
lie  thinks  Is  dealined  to  revulnllonizetilk-reeting  and 
profoundly  InQueitee  sllk-i^ultiire,  which  Is  ju>t  now 
alltactlns  unusual  alti^nllnii  In  America,  tie  was 
al*o  luiirh  liiierested  with  tlie  iiiv est Igal ions  Into  ibe 
llfe-haliita  of  the  AjibidEdiu  lliiil  are  being  carriinl  on 
by  Ju]ei  iJchieiiBtrJn  it  M<inl|ieltSer.  biic]  sriih  the 
ftoroughBCM  with  wbleb  the  French  niithorlllc*  on- 
COitrRCe  osperlnienlal  rvamrch  In  advanced  ayrlcul- 
tnre.  He  received  a  warm  wvI<roinu  nt  Moutpeliier, 
whither  he  iveni  at  tlie  inrli.-iiiou  of  the  French 
nlMbter  of  agricuKurc  tu  explain  lomc  new  methods 
of  dniing  with  tito  Phylloxera,  and  where  he  fouiid 
lit!  own  roeoinmendacioni  of  previous  years  so  fully 
carried  out.  He  was  also  surprised  at  ilie  very  ex- 
lensire  and  aucceasful  eiprrimcnu  with  Amerkiui 
f  Inei  carried  on  at  Pa^esel,  near  Nimci.  At  a  moel- 
lag  of  iha  Socbitd  d'agrleullnre  d'lUiault.  held  on 
JuM  SOt  l>e  read  a  pa|wr  entitled  "(jiivltiurit  mots 
(ur  )m  insecllcldM  aui  Btats-Unis.  el  pnipoalllou 
d'lin  nouveau  reiuNe,"  wliich  appears  in  (nil,  with 
an  Account  of  llio  discui>lon,  etc..  In  1^  Umagrr 
oprieale  for  July  10,  ISIM.  TIip  'now'  ri-nieity  is 
kerosene  emulsion,  which  has  been  siiccestfully  used. 


espeelallyagnlnstCoeeMs«,ln  the  Unllt<l  States.  Its 
application  afalnM  tlie  Phylloxera  Is  r«co(nniend«d 
In  much  Ibe  same  manner  as  is  nied  wiih  regard  (a 
tiilpho-cnrbonate  of  polasalura.  The  proportions  roe* 
ominoiidcd  are  tbre*-  hundred  or  tonr  hundred  jmma 
of  the oBiulilcin  In  forty  litre*  of  water. 

—  A  new  feature  in  IhcOerTnaii  maikot  tsCaucaslan 
petroleum.  The  Oral  sixteen  wsgon-loMis  of  petro- 
leum by  the  Marlenbnrg-Mlawbraer  railway  rcceutly 
rroued  tbe  Uersian  frvntler,  and  sixty  more  are  to 
follow.  Tbe  German- Russian  napli  ilia- tin  port  com- 
pany has  acqniretl  land  on  Uie  frontier  st  lllowo,  and 
bore  three  rcservolra  boldlngseventy-flfe  wa^n-loadl 
ca<di  are  set  up:  ftvui  these  reservoirs  tbe  petrolouin 
Is  to  be  pumped  by  siean-powcr  lino  the  German 
wagOBS. 

—  Tlie  mineral  wealth  of  the  Weacr  bills  Is  becom- 
ing more  clearly  rvcognliatl  In  Germany.  Ironslon* 
heA^  have  recently  been  found  in  sereral  piseca,  wUicb 
seem  to  be  cunnecled  aivd  to  (orni  one  lung  rein. 

—  Ettoris  to  cutiivBie  the  lea-plant  are  now  being 
iiiadi  in  several  parts  of  Btirtipe.  In  France,  on  the 
liiwcr  L<iire,  the  plants  have  been  extensively  not;  but 
it  is  still  a  question  whether  tlie  Icstcs  will  retain 
tlieir  eharacterlatle  arotnn  on  a  foreign  soi  I .  I  n  Sicily 
tbe  plants  set  tiir^Mt  years  ago  at  Uetaina  are  strong 
and  healthy,  and  have  flourished  in  lenf  and  aced. 
Russia  has  alio  made  tbe  attempt,  tlia  flrst  planlinx 
being  at  ton  versts  from  Alcschbrl  on  the  Dnieper, 
and  pfOfliig  satlatactory ;  and  i>!ant*  have  alio  been 
Kent  from  Od#tH  to  Suirhuui.  In  Germany  the  Slle- 
alan  CDuiinlllee  of  a^ciilture  Iinve  recpIvcHi  seed  and 
direetioni  from  I'mfe-ior  Qii|>iM-rt  of  Brcslau,  with  a 
recomnii-ridution  to  ailempt  their  cnlilTallon. 

—  Tbe  second  part  of  the  TMUrhtiJl  fur  wlaren- 
srAqflJfrAe  nillrvwlrniiC',  etc.,  eonlirtna  our  favorable 
opinion  (orined  liy  tlie  examinaliun  of  tbe  flnt  num- 
ber of  the  nnw  journal,  and  we  think  the  pubtlcallon 
will  soon  become  India  pen  sable  to  active  wutkera  with 
the  mlcrosKope.  Microscopy  It  no  longer  the  ainiple 
niidonsklnjt  of  a  few  yean  ago.  but  an  art,  m.inifold 
and  clabontte  in  both  Its  jirlnciplci  and  It*  nieibodi. 
Inrleod,  no  one  can  be  lu  the  (i»nt  rank  of  ilisunery 
In  thonc  flrid*  where  tli«  mlcrotcojie  Is  tlie  esaenlial 
instruinent  uf  In  re*  ligation,  unless  acqiuinted  with 
the  muat  recent  advances  of  inicroscopicol  technique. 
Tbe  new  Zeltaclirlfl  will  be  valuable,  because  It  ts  to 
lie  the  ccntrai  reperlodum  for  galhi>rlni{  and  render- 
ing accsMiblu  the  improi-*in«nts  of  tbe  mlcroscopist's 
art.  We  jiralse  the  periodical  In  question,  because 
it  does  well  what  li  undertakes  to  do. 

We  have  to  notice  also  another  new  JoDmsI,  Uie 
Rreueil  touloglijat  *u/asr,  coiepiTieing,  aeccrdiug  to 
title-page,  "  I'embryoio^e,  ranatomte  el  rblslologle 
eompar^ea,  la  pliyslulogle,  I'^tbnologle,  la  elasalflrallon 
del  animaiia  vlvunt  ou  fcasilea.''  It  Is  edited  by  Dr. 
Hermann  Kol,  wllb  tbe  collaboration  of  a  number  of 
his  cum  patriots.  It  appvan  In  parts  of  from  a  bun- 
dreii  lo  a  hundred  and  llfly  pages  each,  at  lircKulitr 
Inlorvals.  Four  will  tomi  a  volume  of  live  or  six 
hundred  page*,  with  from  twenty  tu  twenty-fire  pi  a  lei. 
In   octavo.     It  is   expected    lliat    tbe   rolnmo   will 
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be  umnal.  Tbe  JovmaJ  1>  piiblidi<d  bjr  II.  Qeorg 
■t  Gptii-T*.  Tb«  price  of  the  lirtt  rulunin  biu>  bCPii 
IIiaI  at  IwenlT-flvc  fruicn,  but  nill  he  ntlwil  in  furly 
fraucs  u  (ooii  a*  coitiplcUd.  Tbrt'O  \ittrt»  of  tb«  liret 
Toliim«  liave  alretuljr  >ppuir«<l.  aoil  slion  by  ilie  char- 
nctor  of  tlielr  contents  Ibac  tile  Itccuelt  rnTik*  frum 
tlirt  ilart  wllh  Ihi'  licM  of  tli«  lonlogiiriLl  juiirnala. 
fart  third  oiiuitm  |iapi>ni  by  ScWtt  on  lyinpliatio 
hewta,  Ful  oii  a  bamnn  embryo  of  5.0  ■nilliuielni, 
Keller  ou  itvdaaiu;  .Sabnllvr  tia  the  cdLi  of  the  (alMcle 
•if  I II II I <'a !<■'*,  Klracli  on  a  patwllo  of  tbn  honn,  ami 
Uoiliit  iiti  tho  c>>ncral  orjcan  ut  Vellcla.  the  plai*w 
uiiil  the  lypograpbr  are  liotk  espeltcnc 

—  Dr.  C.  C.  Parry  i*  now  Iii  EiislaiiJ.  rxn milling; 
Die  iiietliods  used  in  tb>?  care  iif  Eiitojicun  licrbatla. 
and  (ludjlng  lilt  tsiorilc  fn^ne^a  i>[  ptatili  m  ntpi'o- 
■piib^  In  tha  lH>tanl(-jii  aiciiiflioiiix)  nt  Kew. 

—  TliclilUieftorM««bi!ll*,  Helli  fneta  and  Blnnela 
iiotabllls.  have  ircently  Iimii  foiind  abuiiilani  on  tli«> 
vulcnnlc  lalaiid  of  GuadnloiiiM'.  ulT  the  Lun-^r  Cntl- 
(amlan  cuiut.  by  G.  W.  Ihiiiii.  Tbti  nirioiit  Binncla. 
with  n  bijily  iiiiicb  lari^  [ban  ilJ<  ibrll,  I'tivHnp* 
ItMilf  In  ncullvaUnj;  In  n  cum  of  mufrlal  ulniDar  ii> 
the  lilbuniariila  of  ulbnr  land  iibella.  Tli«i  fautiu 
and  flora  of  this  lnolalvd  [sluiid  an-  laqjely  toiilheni 
CDllfomla:!,  rutlicr  tlian  Mt^xicati.  Its  beautiful  cy- 
preM  Iiiu  )>pnn  found  near  San  IMogo,  Its  pine  I* 
Calitornlaii,  white  lu  palm  U  ot  a  iwi-ulUr  I.oirer 
Califonilan  ^uiiufi  that  (.■xt«nds  to  near  the  I'nited- 
StnlM  bouudary. 

—  The  piece  of  tUe  Culalft- Dover  cable  shown  by 
Mr.  rratngiton  at  thi-  nipetins  of  (ectlon  D  of  the 
Amerlfaii  aMoi-inllon  (ko  p.  SM)  waa  part  of  tlie 
cable  laid  Ihlny  ycnr*  ago,  but  wueiit  from  tbi>«ible 
ill  ISSO. 

—  Bulanical  i:ull«eton>  are  acUrv  Ihi*  teaJtiin  in 
ilureloplug  Uie  flora  of  uiieaplured  |)Ortii>ua  of  llie 
■nittli-wcst;  pnying  especial  attention  lo  tbe  rich 
llcldi  of  Arliono,  Nrw  Mexico,  and  ."tonora  In  old 
Mexli-o.  Tbn  dry,  deMirt  flelda  of  IHSJ  liare  been 
blouoniiii);  llh^  tlio  riMC,  and  otleriii^  iliein  unex' 
eellud  facilllictk, 

—  Ilaron  Nordeiiiltliild  baa  prepared  for  pobllca- 
llon  a  viilnnie  I'tmultilng  all  ttio  reault*  of  bis  arctic 
work  up  to  the  ptvseni  time;  and  an  En|:l[«h  tninilft- 
tlon  of  it  will  probaMjr  be  published  In  Ibc  eonnw  o( 
the  pre*oni  year.  The  rumor  hai  been  rcvlird  In 
Ibe  KuKllHh  imper*.  thAt  bU  nest  ini|H>il«iit  eni<rr- 
prlw  will  tie  an  eiptditioii  to  the  loulh  pole;  anil  it 
Ir  i-erlain  iliit  the  qui-*llon  of  the  fnulbillty  of  iiieli 
ah  I'lplolt  haa  benn  brouglit  under  h la  iiotlcr-.  Dr. 
Otcor  IKckaon  Iim,  however.  Infornied  lil»  acietitine 
frlirndt  In  Loudon.  Iliat  be  will  have  nothing  to  dn 
with  an  aniaretle  expedition;  but  they  are  of  opin- 
Inn  iliat  ho  may  reconilder  bla  determination. 

—  A  work  on  Laptand  and  Uie  Lapps,  similar  in 
rliaracter  to  Mr.  du  Chaillu'a  '  Iwind  of  iUp  mMuigbt 
imi,'  ha*  Ihto  prnparrd  by  Dr.  Troinlmll.  a  Swedtsb 
aneanC,  who  aonie  lime  aj[o  vi«i(ed  Ihat  region  in 
watch  the  aurora  Iwreallv.  Dr.  Tronibolt  l|i-eil  In  ttie 
cliiipit  Inilniacy  wlib  the  Lappi;  and  Ibe  remit*  of 
bin  oIkMrvatloni,  tclonllllc  and  wicUI.  are  nboiii  ii>  be 


tlTen  botb  to  the  Swedish  and  to  lti«  Baglbb  pabtk. 
n  traiixlallon  ot  the  work  having  b««n  prepared  by 
a  Swedish  i;enlleman  rvaldcnl  in  EngUuil.  who  le 
familiar  ivllti  Kngllsb. 

—  Tbe  Frencb  northern  railway  eotnpany  bw  be- 
Cun  experlnirnta  on  motlvr-pownr  geiienloil  by  elec- 
tricity, at  tli«  rhnpplln  uLailon,  11)0  eompany  hH 
e»talillriied  an  electric  lift  with  two  SienieR*  eteciro- 
mngneliemncbinei;  one  for elentiuB  tbe nelglit,  and 
Ibe  other  for  moving  the  moclLlncry  aloncilde  the 
lallvray. 

—  Mr.  (i.  r.  narrlngloti.  J.  P.,  of  Ryde,  Tale  of 
Wlt;lil.  Iiiu  tried  a  method  of  >ewer- ventilation,  by 
RienTin  of  tliafii  placed  at  Interval'  of  about  five  h<ii>- 
drill  fpKi.  which  Hmconneclt^l  with  the  Mwcni,  aad 
carricil  up  tbe  tide*  of  the  odjolnins  houM*.  While 
<itie  abaft  uoiidueU  air  into  lh«  aewer,  tbe  other  car- 
rlei  It  away.  The  In-drsiigbi  »hafl  la Hirmoimtod  by 
a  cow),  nhtch  !■  *>i  ileeigned  as  to  have  lla  far* 
eon»taiLtly  |iK«eul<<d  to  the  wind,  and  Ibroucb  tbii  a 
ttreani  of  air  ia  >ald  to  be  alvHfn  paujot;  Into  the 
ti'Wer;  tbe  retura-ihnfl.  Iielng  opoii  at  a  sood  height. 

—  Uiifnvoniblu  iv|rorli  bare  been  receivnl  of  Ih* 
<'X|>cditlon  of  tbe  Italian  traveller  Blanchl.  lie  la- 
leiideit  to  work  a  direct  way  from  Abjaalola  to  the 
Ked  Sea;  but  on  rencbin^;  Mehalii!  at  Ibe  end  ot  March 
he  waa  deeurted  by  bin  Moort,  and  obliged  to  return. 
After  re-orpuiilinK  hia  camran  he  reached  DanakU- 
land  on  April  80,  and  has  tinee  been  repon«d  aa 
(topped  between  Lale  and  /.nla  by  w>int  <■(  water;  littl 
the  Italian  govcniment  )iu  received  cunirndicilona  n( 
tills  rejioit  fpoin  Aden  and  Anab. 

—  Dr.  Kichard'on'i  experlnienta  for  the  paioleaa 
exUnclion  ol  animal  life  have  been  hroiifibt  to  a  auc- 
cnMful  Irrminalion.  Tbn  electric  i>hack  did  iioi  prove 
(ulllcli-ntly  fafe,  >»  Dr.  Klcliardton  •4U)cbl  for  an 
nnaestbetic  ajuciil  whleli  would  make  death  rapid  ■• 
well  a*  pniuleu.  He  inccewively  experimenl€>d  witk 
nltroua  and  cartionlc  oxide*,  ether,  rbloroform,  cimI- 
JCM  eoniblned  with  chlorofonn,  all  of  which  mora  or 
ICM  fiill!llcd  ihclr  end.  The  retult*  have  been  n<y 
aatUfoctory,  as  carried  out  ai  the  London  hoina  (or 
toil  dog*,  where  a.cbum  ber  waa  charged  with  cvbenle 
oxide,  Ibe  kox  IinvhiK  been  pntTlniialy paeMil  over* 
poroui  niirface.  fnini  which  it  took  np  vajior  can- 
talnint;  chlorofonn.  Into  thla  ehauljer  wa*  Intro- 
duced a  cage  coiitainlni:  the  dogi.  whldi  In  a  eery 
•■hon  time  pa**ed  from  life  to  death  in  a  profound 
Meep.  nilli'iiit  i-vinciuit  lliv  i^ligblcM  pain  d*-  eon- 
•citHUUcea.  Dr.  HlchardBoii  hat  also  adralnlslend 
■  he  same  Bareoijuln^  ngenl  to  slieep.  an  at  ti>  alkiw«( 
Ibelr  being:  killed  'n  a  pr.rfecily  palntea*  nuaner;  and 
be  ho|<ea  that  Imton-  long  there  will  not  b«  an  ahM- 
Inlr  in  Eiiglatid  without  facilities  (or  employlnit  Ih*- 
ayiiem. 

—  The  Society  of  the  red  Croat  ho*  inallluled  aoai«i 
experlmenta  with  lh«  electric  light  as  an  aid  In  Ibe 
■eareh  tor  wounded  on  tlie  fleld.  An  exhibition  «( 
the  eapcrlmrnt  wili  made  during  the  recent  meeting 
of  the  tuciely  at  fiencva.  but  |>roTed  a  ilieapp«lnl> 
inent  to  the  apeclatoni  on  account  at  the  full  nuNMk 
which  wn*  shining  at  the  lime. 
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COMMENT  AND  CRITICISM. 

We  publish  this  week  a  chart  of  the  circum- 
polar  regions,  showing  the  thirteen  northern 
stations  selected  by  the  intemational  commis- 
sion for  simultaneous  observation  in  magnetic 
and  meteorolc^cal  phenomena,  together  with 
a  brief  statement  of  the  work  done  at  each. 
That  fidecn  arctic  expeditions,  comprising  not 
less  tiian  two  hundred  men  in  all,  should  be 
sent  out  and  return  without  loss  of  life  attribu- 
table to  the  peculiar  climate  or  conditions  of 
the  arctic  regions,  except  in  the  one  case  where 
succor  had  not  been  provided  as  directed  and 
expected,  offers  a.  suggestive  lesson  to  those 
who,  without  examining  the  subject,  are  in- 
veighing against  the  dangers  of  arctic  resenrch. 


As  the  outforae  of  sexual  selection,  blue 
eyes  are  to  disappear,  at  least  from  Europe. 
So  predicts  Mr.  Alphonac  de  Candolle,  in  his 
paper  on  heredity  in  the  color  of  the  eyes 
in  the  human  s[)ecie3,  recently  published  in  the 
Archivet  des  sciences.  In  investigating  tlie 
subject  of  heredity,  it  occurred  to  De  Candolle 
that  the  color  of  the  iris  offered  the  best  oiit- 
wai-d  and  visible  sign.  It  is  conspicuous;  it 
caimot  be  masked  by  artifice  ;  after  early  child- 
hood it  does  not  vary  with  age,  us  does  the 
color  of  the  hair ;  and  the  character  is,  on  the 
whole,  distinct.  For,  according  to  him,  there 
are  only  two  sorts,  —  black,  or  rather  brown 
eyes,  and  blue  ;  gray  eyes  being  reckoned  as 
mere  varieties  of  the  blue.  From  the  work- 
ing-up  of  the  statistics,  in  part  from  series 
of  observations  made  for  the  purpose,  it  aji- 
pears,  that,  when  both  parents  have  ejes  of 
the  same  color,  8S.4  %  of  the  children  follow 
their  parents  in  this  feature;  and,  of  the 
ll.fj  %  of  childrenboru  with  eyes  of  other  than 
the  parental  color,  a  part  must  be  attiibuted 
10  atavism,  that  is,  to  intermittent  heredity. 

Sn.m 1884, 


But  the  curious  fact  comes  out,  that  more 
females  than  males  have  black  or  brown  eyes, 
in  the  proportion,  say,  of  49  to  45  or  of  41  to  39. 
Next  it  appears,  that,  with  different-colored 
eyes  in  the  two  parents,  53.9  %  of  the  progeny 
followed  the  fathers  in  being  dark-eyed,  and 
55.9^  followed  their  mothers  in  being  dark- 
eyed.  An  increase  of  5  %  of  dark-eyed  in 
each  generation  of  discolorous  unions  must 
tell  heavily  in  the  course  of  time.  It  would 
seem,  tiiat,  unless  specially  bred  by  concolor- 
OU3  marriages,  blue-eyed  belles  will  be  scarce 
in  the  millennium. 

Apropos  of  the  I3ernhard  Afaimon  collec- 
tion of  oriental  anti<]nities,  and  of  the  Wolfe 
expedition  to  Chaldaea,  it  is  instructive  to 
note  the  growth  of  interest  in  Semitic  study  in 
America.  The  Semitic  summer  schools,  under 
the  inspiration  of  Dr.  narjjer  and  his  co-lal>or- 
ors,  attract  from  a  hundred  to  a  hundred  and 
fifiy  students  each  year,  chiefly,  of  course,  for 
the  study  of  Hebrew.  The  fact  that  Hebrew 
has  been  studied  almost  exclusively  by  candi- 
dates for  the  ministry  has  caused  the  language 
to  be  regaMed  as  having  only  theological  sig- 
nificance, and  has  obscured  its  scientific  value. 
In  some  American  institutions  a  change  has 
taken  place.  At  Hansard  and  at  Johns  Hop- 
kins universities  the  chief  interest  in  Semitic 
studies  is  intended  to  be  a  scientific  interest. 
It  is  still  true  tliat  most  students  who  elect 
Hebrew  expect  to  become  ministers,  but  this 
is  not  the  case  with  the  kindred  languages. 


TiiK  remarks  made  in  the  Electrical  confer- 
ence at  Philadelphia  by  Mr.  I'l-eece,  the  super- 
intendent of  the  British  [wstal  telegraph  and 
telephone  system,  u[>on  storage-batteries,  were 
especially  interesting,  both  from  his  account 
of  his  successful  use  of  the  original  Plants 
form  in  lighting  his  own  residence,  and  from 
the  refreshing  frankness  of  his  introductory 
remarks,  in  which  he  stated  that  there  had 
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be«n  mora  Ijing  about  Btoiago-batteriea  in  gcn- 
«riil,  during  the  last  Cevt  j'cora,  thaii  al>out  niiy 
other  i-oniiucrciul  t>clietn«  before  tbo  |>iibUc. 
Thus  far,  Iheac  battiries  do  not  Kjiprar *i'r>- 
pro  mi  lie  nil}'  id  tills  uiiiatr)'.  In  view  of  the 
aoTclty  and  importanco  of  the  subject,  both 
srientidcally  aud  commi'i'clallj,  it  fa  to  be 
ho|>ed  that  the  ooiu]M!ting  iijstdms  may  be  sub- 
mitted to  thorough  testA  Uy  the  boanb  of  ex- 
aminera  of  olcctrinl  o.\hibiltonB. 


LETTERS   TO   THE  EDITOR. 

■*«  O>rrt9po'*ltnt*  an  n^ttUit  to  hr  o*  itrU/ a*  pvr^itiff- 
nt  ■tfikr'*  nont  It  (■i«Hai(Mn«ii<niI«jmiV<irtf"vil/'iiM. 

UineraU  neu-  PtUl^delphis. 

PEiiiiiTniR  In  call  riitladclpliia  nilni.Taloi;<»ii'  M- 
tciiUon  to  anew  loc»lily  forgiiriuru  ahcl(Wi'«"i  niusco- 
rlf.  The  giirii*l«  ore  found  io  a  jiiiull  quarry  of 
ijilfoso  rock,  »bom  one  miU-  btflciw  Lalayetie  >utli>n, 
oil  tlie  rennsylvonlu  and  Susqiiebuinii  valli-y  rtll- 
nuul.  Tlic  cjiMtry  !■<  a  short  dUCoiice  below  Ihe  *oap> 
itoiic  qunrry.  mid  oil  Uie«dB0otaiiiial]«ii«aiii.  The 
gunieli  arc  very  liri<!  in  color  nnil  sli&jM!.  Gracii  iBii»- 
coviW  occuri  plviillfully  a  ti>w  Imtiiirvd  fe«t  bulow  the 
ganiel*  la  the  iidv  of  ui«  rsilwuy-cuL 

Jo«si>H  T.  MkkiiaK. 

liUladflpbla,  OdI.  0. 

Tba  Delawar*  eatnarj. 

In  your  aotlce  (No,  88)  of  tli*  "  Esiiiari-  of  ihe  Del- 
await.'  yoii  errad  In  the  authority  for  ilie  aurvey*. 
Tho  hyJrograpliy  upon  which  tlie  nluily  wm  biuciJ 
wn.1  exut-ulecl  by  11. 1..  Mariiidin,  Lieul.  IS.  B.  Mans- 
liclil,  Hixl  Lkul.  K.  II.  TliuiiiM.  ueitlntitstii  llivcout 
and  ^ail<>tic  »urvay,  J.  A.  SuLLn'AX. 

[W^  MinTih  our  cnrratlKtDdDnl  for  culling  our  atten- 
tion to  whni  wu  all  iicctd^iiMl  omlulon  bi  ournottce 
of  ibe  n>cent  n>p"rl  of  tbn  cnruUiiirvey  atudy  of  tho 
'  Edtuary  ot  tlie  IJeUware."  —  Ki).| 

AmMloan  peailai. 

I  tog  iMve  to  a*k  the  M>iat«noe  of  the  readen  of 
SelfiiM  Id  galnUiK  InfoniiatlaD  regardiiu  the  Undlng 
of  AlBerleanpearlflneltlierfrettiar  mu  water;  alio 
tli«  wighl,  color,  lustre,  anil  valiioor  IhetunM'.  witli 
the  name  of  itaa  mollUBk  la  whidi  tJiey  were  found, 
and  daiv  of  finding. 

A  prcUminnry  pa|>er  on  this  ^iilijcct  wm  read  at 
the  Philadelpliia  tueelliiicor  tlie  American  aMOclalioii. 
The  paper  will  lie  publltlivd  in  full  by  tbe  U.  S.  Gsli- 
coramlMoo.  Due  credit  will  tie  gtv«n  for  any  In- 
fonnatloiL  Ukoiiok  P.  Kuaz. 

WWh  nilkvi  k  Co.,  Km  York.  ObI.  ■. 

A  widor  uav  for  solentUlc  Ubrailaa 

I  noticed  ill  ibv  laai  number  of  Seltnet  a  propo- 
afiion  Io  render  the  librarle*  o(  the  rarioui  fclantjflc 
•odetlM  more  useful  hy  clrcuiaUn^  (ho  book*  Ronie- 
wbai  by  mall,  among  petvuni  localml  in  imall  town*. 

If  thoae  liaelnj;  eliainp  of  thoae  llbradm  knew  what 


a  blciued  boon  lueli  aii  amnoenieat  WMild  (m  I0  a 
nian  altuaiAd  aa  I  hare  been  for  a  tew  fe»n.  I  am 
■ure  tbcy  would  heartily  Mcond  tlie  peopoaiikin.  Col- 
lego*  are  often  locaimf  In  iniall  townii.  and  are  tety 
poorly  annpllMl  wllh  tlie  in«4n«  for  ix.-11-nllflr  xludy 
"r  inruiigatlon.  I'rofcMoi*  in  •iieli  iiinituitiuiii 
would  be  ddlglilcd  Willi  liny  arranc«nieiit,  tut  in-  ' 
TolTiiig  ctry  tiTriii  cxpriinp.  wlilch  u'ould  give  iben 
accic«9  in  any  way  iliirlnfi  icrm-iline  10  a  gon<l  trleo- 
lillc  library-  Would  not  noine  lucli  arraiinm«nt  aa 
Ibia  be  a  wUi-  one  ?  —  ltci)Ulr«  a  perunn  wlUilnx  for 
Ihe  urii'ilege  of  Uking  bonk*  from  lli«  library  10  elte 
boiiil  for  a  rani  iiilEcicnt  to  meet  nil  pnalblo  llNblli- 
ties,  aoil  clinrgi*  to  his  account  all  ihe  iciiial  cxpenae* 
Incident  to  packing  and  mailing  or  <'X|>rr>*lnK  booki  ' 
to  him.  aiii]  alto  any  books  not  retumni.  Chaisa 
him,  aIrd,  a  imall  annual  fee  for  the  uieot  tlt«  booka. 
In  iliat  c«*e,  be  would  pay  only  tbe  oeiital  expMua*, 
and  for  the  use  of  tbe  bouka, 

I  anniwtly  hope  our  acicnliBc  Hocietle*  mar  tun- 
aider  thi*  qneatlou,  and  five  to  thoie  of  ui  wou  an 
laolnted  from  the  re«t  of  ilie  world,  in  E>miiil  collegM 
and  sinall  lowni,  the  beticRi  of  liic  wealili  ol  Icjua- 
liig  Idly  hoarded  up  in  their  lilitBriea. 

W.  Z.  Bkmxbtt. 

VTiHulat.  Wgtna  sannit,  O.. 
Wti.  7. 

Syatamatlc  eaithquake  obBerratJon. 

The  mention  of  my  name  In  anvnral  recetit  artlok* 
in  yourcoliuuni  iind  elsewhere  mavrxcuw  lli«  ttfm- 
Ing  egotism  of  Ihe  propasal  wlilcb  1*  tlie  object  of  tlib 
letter. 

I  ain  mudi  Interested  In  the  recent  miEiaalloiu 
r-f  Science  looking  toward  tbe  cloacr  Intercoun*  of 
thote  who  are  interested  In  practical  •elM&olacr. 
We  have  not  In  the  Ignited  State*,  al  least  hi  the 
eaatvni  purl,  any  auch  promlaliig  field  for  olwerva- 
liunal  irork  as  (tiat  occupied  by  The  Selamok^iiea] 
(ocicly  of  .liipiin;  mid  thenuinbnrof  penon*  al  pros- 
eul  inlvri.-9ied  in  Ilic  sliidy  Is  not  Ibtho,  perhapa  (00 
«lnall  to  Uiuke  ndviaible  tlic  fonnni  organUalloD  of  a 
scisuiolu^lcnl  loi'iely.  Bul  my  record*,  kept  now  tor  a 
doaen  years,  make  it  quite  evident  that  eanhquakas. 
•van  OD  Ibe  Atlantic  eeaboard,  arc  by  no  moan*  ncli 
Infrequent  phenomena  as  I*  generally  auppoeail;  and 
I  am  convinced  that  systematic  Instrumunial  oWr- 
vatlon  would  largely  Increase  the  number  by  ihada- 
teetloii  of  minor  shocks  and  trcmon  wfaidi  now  pata 
outlrely  unrecognised  and  unsuspected. 

As  to  the  second  point,  alio.  It  ia  quite  probaUe 
there  may  be  taon  jiefsonn  iniereaieil  in  itie  subject, 
and  willing  lo  do  some  work  for  it.  tliau  are  known  Ut 
me.  In  the  effort  to  And  out  llie  number  and  tbe 
names  of  such  persons,  I  am  quite  willing  to  aerre 
OS  tli«  medium  nf  com munlca lion  for  (be  preaont: 
and  I  would  tlirrcfore  vantiirc  10  sognM  that  all 
■ucli  jicrsniis  cninmunlcate  with  ine,  dUier  tbroogh 
your  columns  or  by  mail  dIrKtty.  with  tbe  view  of 
•scurtalnlnii  nhclher  we  arc  sulSclently  Dtmwroiu  Co 
make  concerted  oliierviiiloiial  work  posatble  and  do- 
sirnble.  C,  O.  lIocKwool^  jun. 

rrlocaun.  SJ.,  (M.  V>. 

no  prime  meridian. 

Pennll  me  I"  add  to  your  remarks  in  Ko.  88  0* 
js'clenrr,  conriirnlug  the  preaent  confnslan  reeulting 
from  too  many  Initial  meridians,  a  few  fact*  fron  a 
m:niit  German  DerlotKcal.    Tbe'DBUUcal  almanac*' 

BtilillFlied   liy  England,   tieriaaoy,  Fnuice.  and   Die 
□Itud  .'itaics,  refer.  In  |iurt  at  least,  to  the  mecldiaaa 
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of  UrMDwkli,  Berlin,  Pftrto.  and  Wuhli^on,  ntpeiv 
tlT»ly. 

Ii>Oenoaag«ognpbfc«l  mapilhenicriiliBnof  Fcrro 
Ii  UMd,  for  Uie  mon  put,  wblk  tliU  iiwhdinn  iloo* 
not  poM  tfaronrli  th«  fi/iinFZ  of  Fprrn  >l  nil.  Tbr 
iO-G«uled  meridJAii  at  F«ito  ii  AuiuDcd  to  be  exBcllj 
$0°  wesi  from  Parii.  wbil«  Uie  ItJAiid  i>  only  IT°  »' 
WMt  from  Pui*. 

Til*  new  (opomphiciLl  mapi  of  Ibt  Pntitliui  latid- 
MlfWy  an  btMil  on  the  anumplloii  Ihal  iJic  Berlin 
o1w«rrBior>  i*31''S'<l.S5"  ea«i  from  Kerro  ineridiMi. 
wlilk  mori!  recent  U>l*gninb1c  detenuinatfoiu  place 
the  Berlin  iiirrldiati  1 1"  3'  il.V  from  Paris. 

Ii  <•  to  be  hojieil  tlial  llii.>  rr«ul(  of  tlir  confercii<-i- 
will  not  bo  a  niMr  inluniall'jiiaJ  inertdlaii.  inconvcti- 
i«nt  at  lint  f»r  all  natloiia  alllw. 

noRACB  AXORBWit. 
Albuy,  N.T.,  0(1.11. 


fSrCHICAl.    HESEAHCH    IN   AAfEltlCA. 

Tiir  ttiljftrlive '  psrchicnl '  liiw  come,  through 

Ili«  UKc  mndo  of  it  by  the  English  Society  Ibr 

psydiical  research,  to  be  the  label  for  a  special 

clus  or  group  of  pbenomena.  which  to  the 

nnlhlDldiig  are  outright  inari  L-ll<niii,  cvtn  nwe- 

Bome,  and  to  the  itioiighiriil.  cither  inUirveliog 

or  incTGilible,  according  to  the  individual  meo- 

tal  caflt,    A  few  Eoglish  scientillc  men  believed 

I         that  behind  nil  the  jugglvry  and  drfeption  of 

H    apiritnalUm  tbcrc  lurked  n  foundation  of  rcal- 

^    Hy.  porliape  grossly  misinterpreted,  but  still  of 

reality.     Tliat  belief  leil  to  tlie  formation  of  the 

active  society  named  above,  the  work  of  which 

■     has  already  Iwrn  notSeed  in  Seimee  (iv.  40). 
The  ftviilcDcu  |>nl)litihed  by  tliin  itodely  goes 
to  show  tbnt  there  are  n  number  of  more  or 

»ICB8  nre  psychological  eirecis  which  are  most 
tingalar,  and  so  unlike  what  the  orthodox  psy- 
chology of  the  du,\  admits,  that  no  explunation 
of  tliem  can  yet  1m.-  olTered.  The  elTect*  are 
B  mystorious  not  only  m  to  tltcir  cau«e,  htit  also 
aa  to  tlieir  nature.  One  of  them.  Iiypnotiem, 
was  still  scolfcd  at  by  the  sensible  until  urilhin 
■  few  years,  but  is  now  by  common  consent 
admitted  even  into  the  !<ociety  of  the  \iesl 
pheDOmcna.  Anothir  of  them,  tlioiiglit-trans- 
fereooe.  is  still  bogging  forn  general  acknowl- 
edgment of  its  good  standing,  for  there  nre 
ttiOde  who  avow  their  own  wisdom  through  the 
aDnmineement  of  an  unreasoned  disbelief  in 
the  tra  nam  I  Mil)  11  of  thought  fVom  one  jwrson 
lo  another  by  any  «xvc])t  tJie  oidinarj'  cban- 
nelB :  if  tbo  iransmEssioD  appear  to  occur,  it 


is  lo  he  explained  by  some  trickerj'.  —  so  saj 
tbeac  perMns,  and  tliey  have  done  with  the 
mutter.  Now,  among  others  of  leM  preju- 
dice<l  opinion  are  a  onmttcr  of  American 
Bcientiflc  men  of  acknowlnlged  ability  and 
unquestioned  inlegrily.  who  maintain  t]iat  tlie 
evidence  in  regard  to  tliis  and  other  jMyehical 
phenoTDCnn  cannot  be  thos  set  aside  by  a  vague 
^cueml  accusatioD,  bat  calls  for  further  and 
more  rigid  investigation. 

rtompted  by  tbo  enthusiastn  and  siiggeBtiooa 
of  Prof,  W.  F.  namott,  one  of  tlie  moat  active 
members  of  the  KngUsh  society,  and  aupimrtcd 
by  their  oooviclion  of  the  aerioas  nature  and 
value  of  psychical  inf)u{rtcs,  llie  gentlemen 
alluded  to  sl)ovc  have  decided  to  foi-m  an 
American  [inyohieal  society  to  promote  9.\8le- 
mntic  study  of  the  obscure  and  abnormal  facts 
alleged  to  exist  by  trustworthy  obaen-ers. 

They  join  in  this  enterprisL-  iitutionsly,  hav- 
ing previously  satisQed  t)ieiU!telvc«  that  the  tes- 
timony is  so  good  that  it  mnst  be  received  as 
raiting  a  iirries  of  problems,  to  settJe  which 
would  bo  interesting  and  im|>ortaDt.  The 
occurrence  of  thotigbt'trfliiafcrcncc  is  naturally 
met  at  llrsl  by  solier  minils  with  incredulity; 
but,  now  the  evidence  on  the  subjeit  is  pub> 
lishcd,  mere  incredulity  no  longer  sulDccs: 
either  to  prove  or  to  dbprove  tlie  reality  of  tlie 
transference  would  be  isjually  desirable.  If  it 
1*  an  error,  it  should  be  unma^ed :  If  it  be  a 
reality,  ibc  discover^'  must  appear  to  us  momen- 
tous. In  any  case,  there  is  a  piaia  and  Inter* 
esting  scientiBe  duty  to  W  performed. 

Psychical  rcseareb  is  distastcrul  lo  some 
persona;  for  It  touches  u{M>n  spiritualism,  and 
to  Uiem  so«wa  ak!ii  to  It.  Now,  spirittiallsin 
is  an  evil  in  tlie  world,  —  in  Ameiiea  it  is  a 
subtle  and  stupendous  enl ;  a  secret  and  nn- 
ncknowlcdgcd  poison  tn  many  minds,  a  con- 
fessed disease  in  othem.  — a  diiieuM  which  is 
sometimes  more  repuhifvo  lo  tlie  untainted 
tlian  leprosy.  Spiritiinlisni  has  two  stip(>orts, 
—  the  tirsl  trickery  and  deceit,  the  second  the 
obscurity  and  inexplicablene^ia  of  certain  psy- 
chological processes  and  slates.  It  is  rationsJ 
to  bope  that  the  Aral  support  wiiliout  the  second 
would  soon  lose  Its  influoncv.     The  strength 
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of  S|>irittinltiiiu  U  |>roU>Gt«d  b.v  the  iitt«r  iiij'Bt«r,r 
wliich  screens  ucrlBin  mviitnl  nod  nervous  con- 
dltiona  IVom  tbc  light  or  vxpUnatioii.  As  or 
others,  so  the  bnsU  slw  or  Ihit)  eiipcrstition  is. 
In  one  word,  ignorance. 

To  ihoae  gifUxl  witli  ii  clearer  intelligence 
anri  purer  moral  senw,  llicrL- !:« a  moral  dutj  in 
one  OHpcct  of  the  proposed  sltidieK.  A  lioiM^ 
that  peyctiicnl  rcfcnrch  niny  liburntc  ii)i  Trom  n 
bnnel^l  siiperelilion  1^  a  Btiniuhis  to  in.iiigunit« 
thtr  work  of  ibe  Amerlcitn  soctetj- ;  yet  n  scien- 
liltc  iiuiu  cmitnot  calculate  uU  the  nfter-cirects 
of  bis  Inbor,  bnt  must  toil  fi>r  tbc  truth  with 
blind  derotiou.  It  will  In-  tho  cndi-uvor  of 
ihc-  new  sodely  lo  aHcertnin  the  truth  in  rt- 
gortl  to  ttic  alleged  psjrcliical  plienomcnu,  by 
mrnnit  of  experiments  of  unqiieatiouable  nc- 
ciiiBfy.  coiiduotcd  with  nn|>i«juOi<<od  inde- 
pcndoncp;  it  will  try  to  slM;r  Mifrly  lietnwu 
ihe  Scylliv  of  scoRln!:  and  liw  t'harylulis  of 
charUklao  §)>iritiiali%ni. 

'rill-  Tinnier  of  the  present  lenders  of  the 
niovcin«tnt  in  Aiueiiia  are  a  suttlcietit f^naranly 
ttiat  tbe  invc8ligaiion>>  will  he  Ihurough  and 
aerious:  we  shall  Hwait  tliuij'  oiiteonic  nilh 
gTVAt  inlereat.  and  we  ho|)c,  mennwhilc.  thai  tlie 
wociety  will  receive  liberal  i>ul)lic  Hip{>ori  and 
tncoiil'ngutDcnt. 


THE  ISTERNATIONAL  POLAR  STA- 
TtOSS. 

Now  ttiiil  the  result  of  the  arode  sojourn  of 
the  various  jiarties  Is  determined,  so  far  as 
eonvems  the  Mfety  of  their  pfrsonntt,  and  Ilic 
manner  in  which  they  wen-  able  to  enrrv  nut 
the  progiamnn-  ofthe  iiilrrnalionnl  coinmiision. 
it  ni.iy  be  inleniicinii;  for  ibi-  rrailcrs  of  Seknce 
In  briefly  review  the  whole  topic.  Inclnding 
Finland,  ten  countries  parti cipntt'd  in  the  work  : 
nnnioly.  (.leminny,  the  I'nited  Stales,  Den- 
mark. Austria.  Sweden.  Norway.  KtiMa.  the 
Ni-therlands,  Kussiau  Finland,  and  Frani'o. 
Kifloi-n  jM'itnary  stations  were  conlcuiplnUil. 
of  which  two  In  tlie  soulhern,  ami  twelve  fti 
tbe  nortlieiii,  heinls|ibere  wen>  nucwssfully 
establlHlivil.  all  of  whieli.  it  in  lielicvi.-d,  curried 
out  the  observations  pn-seribeil  by  the  eoni- 
inlssion.  The  several  sbdioiw  were  as  fol- 
lows:— 

I.  Diuovcry  Harbor,  Lady  Franklin  Bay, 
estiibli»lied  by  the  l'niti<d  States.     The  parly 


consisted  of  Lieut.    A.  W.  Gnwly,  U.S.A. . 

assisted  by  I.ieuts.  Kislin^bury  and  I.ockwooil : 
astronomer  Edwanl  Israel:  Oetave  I'avy. 
M.D.,  surgeon;  two  Kakiuio  hunters:  four 
aignal-oorpa  observers,  and  fonrteeu  petty 
olHcera  and  enlisted  men.  This  expeditwii 
left  St.  John's,  Newfoiiniltand.  July  7.  1881  ; 
■urivetl  nt  Uisoo.  July  17.  and  at  tlieir  station, 
which  was  named  FortCooger,  .Vug.  13,  Thw 
position  of  the  station  \t  approximately  latitutle 
Rl*  20'.  longitude  64'  .in' west  i>f  (trei-nwieli. 
l*he  I'yoteiiB,  after  tauditig  tbe  party  and  sUire*. 
i^atled  on  bei-  return  about  Aug.  3G.  ICtforls 
were  made  to  reach  this  station  in  1K$5  by  n, 
party  on  the  steamer  Neptune,  ami  in  ISitl 
by  one  on  the  Proteus,  but  holh  failed  in  the 
nUeiu])!:  nor  was  a  suitably  large  i^uppty  of 
provisions  landed  for  the  support  of  a  i-etreat- 
ing  party  when  op j>ort unity  olfered.  Auu.  "A, 
\»H^^  the  obHcrvutluiis  having  been  carried  on 
Hn<-i'i's»ndly,  the  party  in  t[oo<1  coiulitlon  !«- 
trealtvl  lo  the  vicinity  of  Cupe  Sabiw,  fiiul- 
iug  an  insnfticienl  supply  of  pmvisionK  and 
no  reining  ]Hirty.  'I'he  melancholy  result 
ntH^d  not  be  recapitulfttcd.  Lieut,  (ireely  and 
six  men.  one  of  whom  anerwnrd  die<l.  werv 
rescued  June  iS,  18SJ.  by  Ihe  reliefeNpedition 
under  ('apt.  W.  S.  Schley.  r.S.N.,in  the  ships 
Theii*  iuid  Bi'iu'.  The  remainder  peri*h«l 
of  want  and  i-xpi>siM«.  exi'i-ptoiw  man  ■thul  for 
theft  iitid  iniiliuy.  and  one  FHkimn  uocideninlly 
drowned.  The  e3tn<-t  slaU-  of  the  ret'onls  of 
this  exptntition  has  not  be<-n  nuide  pnMie :  but 
it  is  belicveil  that  the  internntional  programme 
was  varried  oiil.  while  a  larc;o  amount  »f  valu- 
able geogniphical  knowledge  was  attaiiicO. 

"i.  Kingava  Fiord,  Cumberland  Inlet,  in  lat- 
itude 6G'  SO',  longitude  Cr  Kt'  west  of  Green- 
wich, established  by  the  (lerroan  govemnienl. 
This  esjiedition.  commanded  by  Dr.  W. 
(iiese.  sailed  from  Hamburg,  June  27.  1ft8S. 
and  arrived  at  its  destination.  Aug.  Iif;  il>e 
vcmcI  reuiniinK  Sept.  x.  Ibe  ivjinlur  work  ut 
the  Klation  having  begun  tlie  prcvioun  liay.  ni*il 
all  ttie  oliservntions  in  goo<l  running  onler  by 
Sept.  l.'i.  The  ex|*dition  returned  to  (Jer- 
many  in  August,  l-'sH.t.  hnving  carriefl  out  tlie 
internationnl  progmmmc.  and  obtained  valu- 
able ethnologiea]  infunu.ttion  in  regard  lo  the 
Kskimos.  without  ntishsp  or  serioiM  illness  of 
any  of  tbe  jMirty. 

3.  Naln.  X.abrBdor.  in  latitude  AC*  SQ',  lon- 
gitude H'l'  0'  west  of  (Jreonwich,  eslablistittd 
under  direction  of  Dr.  R.  Koch  by  thelierman 
government.  The  doctor  left  Haniliui^g,  July 
7,  \Mi.  arriving  in  Labrador,  Aug-  10.  Kiv« 
auxiliary  stations  were  MtaldlAcd  by  the 
eo-o|x-nition  of  the  Moravian  mtsstonariefl,  and 


17.  IBM.  I 


SCIENCE. 


Sll 


I 


I 


tlio  f^ill  progruntme  carried  out  al  Uie  Xuln 
obmrvntor^-.  This  stulion  is  too  br  south  to 
he  imticnt^l  on  our  ctiart. 

4.  (.iocllhaab.  (ireenlaml,  in  latituile  fA" 
li'.  and  loii^tude  il''  42'  weal  of  (ireenwidt, 
calabllsbed  by  the  Danish  itovcroment  under 
direction  of  Adjiinol  I'linliien  of  ilic  Meteor- 
ological tiiAlitiitc.  Ttkr  party,  conitlwiing  of 
six  [MMHOhA,  left  toprnhagcn.  Hay  17.  IXH2, 
arriving  nt  Godtltanb,  Aug.  1.  It  carriod  out 
iu  Kotk  with  succcfts  according  to  lti«  pro- 
grBramc. 

ii.  Von  Rae.  on  tbe  nortliern  nnn  of  Great 
Slave  Lako.  in  latitude  <;2°  38',  longitude  115* 
Jo'  w«st  of  (ireenwich.  waa  eatabliabed  by  the 
tti-ape ration  of  tlroal  Itrlliin  and  Canntla, 
under  the  unspk-OH  of  tbe  London  meteoro- 
logical ollk-e.  Tiiv  iHirty  cocnoiandod  by 
Capt.  DawMOU  left.  London,  May  II.  I8K2,  and 
srriv'ed  at  its  dnftiiialion  in  AiijiUKt.  It  car- 
rietl  the  international  work  to  a  sucvpssful 
oondusion.  and  returned  to  civiiizntion  safely 
in  S<ri>lcinhor.  l««;i. 

6.  I'oinC  Uarrow.  Alaska.  The  station  at 
I'glaamie.  n  short  distance  fh>ni  tbe  Point,  in 
latitude  71"  18',  and  lonslmde  156°  40'  weal 
of  CreeDwich,  was  ef)tBMI»hed  by  the  ITniled 
•States  nnder  the  auapiced  of  the  Army  signal- 
officv.  It  was  i.'oinmauded  by  Lie«t.  P.  H. 
Riyr.  I'.S.A.,  and  lofl  San  Francisco,  July  IK, 
IH^l.  arriving  Ht  it«  destination,  ScpU  H.  Ob- 
•crvfttions  began  Oct.  17,  but  the  Ibll  series 
did  not  eommenoe  until  Doc.  1.  They  were 
carrieil  on  with  unimportant  Interruptions  until 
Aug.  27,  l»HS;(.  when  the  paity  returned  safely 
to  .San  Franeiaoo.  haiing  t^arried  out  the 
prograniDie.  and  oblaiU(.-d  valuabU:  oliHervutioiut 
OD  tbe  natural  hiatory  and  geography  of  the 
region. 

I.  .Inn  Maycu  Island,  at  Marii-  Mime  Bay, 
in  latiiiido  il*  0'.  longitude  K"  :ii;'  we^t  of 
Gnt-nwiob.  This  expedition  was  sent  out  from 
Austria  at  the  ex|>pitse  and  under  the  supervis- 
ion of  (_'ount  Wilczek.  and  was  commanded  by 
l.ient.  Wohlgemuth  of  the  Anstrlau  navy.  It 
hit  Tromso,  .hino  2t).  1882,  and  was  aafely 
landed  on  the  Island  of  .Fan  Mayen  hy.Joly  1.1. 
Ob^rvationa  were  W-gun  Aug.  I,  and  cikrried 
out  with  llflelity  and  sncifitK.  Tliey  were 
reached  by  Aug, ."!.  U*)*;!.  and  nrri»'e'l  at  Vienna 
on  the  '2it\.  having  t'liioyt^t  perfect  health  dur- 
ing tbeir  abconce,  anti  amiwsed  rich  collections 
of  |)hotograpli3,  and  of  the  fntiua  aod  flora, 
MV. 

>f.  Capo  Tliordsen,  Spitzbei^en.  in  latitude 
Tif  .to',  longitude  15'  itO"  east  of  Greenwich, 
was  selected  by  tbe  Swedish  ex|)editiou,  Mossol 

)'  b«ng  closed  bj*  ioe.     Tlie  ex|iciiaca  of  thia 


ex|)edUion.  under  tbe  aiiB[Hces  of  llie  Academy 
of  Miencea,  were  defVaved  by  Mr.  0.  Smith,  a 
Swediah  mcrehuut.  It  comprised  siit  men. 
commandi-d  by  Mr.  Eckbolm.  who  began 
obiervationK  Ang.  2H,  1882,  and  returned 
Aug.  -ir*  the  followii^  ji-'ar  to  Troma>>.  having 
carried  otit  the  programtne  without  loa*  or  ac- 
cident. 

9.  Bossekop.  Norway,  in  hitiliide  6'J'  *4', 
longitude  3^*  (f  cast  of  Greenwich.  TbU  »ta- 
tioD,  directed  by  Sir.  Steeo  with  four  aiuiatanta, 
waii  establiabcd  by  the  Norwegian  gorommcnt 
under  the  suiiervision  of  tbo  Kleteorologicnl 
oCBoe.  Observations  were  i^nied  on  during 
the  j'ear  beginning  Aug.  1.  1883. 

lU.  So<lunkyln.  Finland,  In  latltnde  t>7*  24', 
and  longitude  i^"  -iu'  cant  of  Greenwich.  This 
titAl40D  was  oocnpiod  under  Ibc  auspices  of  tbe 
Finnish  scientific  society,  at  the  expense  of 
the  government,  by  a  party  of  four  obftervew 
commanded  by  Mr.  Ilie^e.  Obscrvationa  were 
carried  on  l\-om  the  middle  of  Augiinl,  18K2. 
This  station,  like  the  pi-eocding,  being  situated 
on  tbe  Scandinavian  mainland,  tbe  position 
tacked  that  element  of  danger  inseparable  IVom 
tbe  navigation  of  ley  seas. 

11.  Karmakuli  station,  Moller  Bay,  Novaia 
ZemlSa.  I'his  station,  in  latitude  72°  30',  lon- 
gitndo  53*  W*  cast  of  Greenwich,  was  estab- 
lished by  Russia  under  th«  BiM[HCes  of  the 
Imperial  geographical  society,  and  oommandcd 
by  Lieut.  AndrciefT.  The  international  work 
was  carried  on.  as  well  as  geographical  re- 
searches. One  man  died  at  this  station,  owing 
to  an  amputation  of  a  limb  consequent  upon 
an  aeeidenlul  fracture.  With  tlie  above  oxoep- 
lion,  Ibia  pnrtv  returned  safely  In  September. 

mm. 

13.  Sagastir  Islniid,  l^»a  delta,  al  the  west 
mouth  of  tlic  Lena,  in  Intitndo  7.^''  0'.  and  longi- 
tude 124*  42*  east  of  Greenwich,  wan  the  sec- 
ond Russian  station.  Tbe  party  uiidirr  Lieut. 
Jurgens  lelt  St.  Petersburg  in  December,  IA6I, 
but  did  not  arrive  at  its  post  until  the  midsum- 
mer  following.  Tbe  international  programme 
work  waa  l>egun  in  September,  1882;  and  at 
the  end  of  the  year,  all  having  gone  well,  the 
jiarty  volunteered  for  a  second  year's  observa- 
tions, which  should  now  be  about  completed. 
Xi-ws  fn^m  the  party  may  be  expected  in  a 
few  months. 

M.  INekson  Haven,  on  the  north  coast  of 
Siberia,  near  the  Yenis<'i  mouth,  waa  to  have 
been  occupied  by  Ihc  Dutch  ficpoilition,  oom- 
manded  by  I*rofe8sor  .Snellen  <if  the  .Meteor- 
ological institut«,  which  sailer)  on  the  Varna 
in  the  summer  of  1883.  The  expedition  wa^k 
beaol  neai'  Waigat  Strait,  and  was  unable  to 
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rencli  Iw  iWli tuition.  01j«en-«tioi»8,  uxwpt 
for  loagiM-tism,  were  CAtricd  an  tkroughoul 
their  sUj'.  Tbo  VDrtm  w&s  Dipped  b;  Iho  ico, 
D«c.  H,  ISX2,  but  (lid  not  sink  iiatil  tbo  fol- 
lowing sutnnicr.  when  the  crew  and  partj'  took 
rcdigc  on  the  Dimfiia.  also  beset  uear  by,  and 
Uiicr  were  taken  otr  by  tbe  steamer  Obi,  and 
nulled  Uanunei-rest,  Sejit.  -t.  1888.  Tliitiras 
the  oaly  expcdilton  which  failed  lo  rcicli  tbc 
vicinity  of  tbo  atattun  Kcleuted  before  sxiliiig. 

14.  In  the  soiilberD  h<>miK[)he:f.  France  sent 
a  iiage  liarlj.  under  Liinit.  Conrcvlle  SoDCUil, 
to  OraiigC!  Harbor,  ni-nr  Cnpc  Horn,  in  south 
laiitiidtf  :<!>"  48',  longitude  87*  SC  west  of 
Gri'cnwicb.  Its  arrival,  suoceesAil  operations, 
and  rcliirn  without  loss,  have  already  been 
chrouicl^  in  ScienM. 

Id.  Lastly,  tbe  German  governmeuleelab- 
lished  on  South  (Jeorgia,  in  south  latitude  S4°, 
sitd  nest  longitude  37°,  a  station  under  the 
direction  of  Dr.  C.  Schradcr,  This  oxjxitli- 
tiou  landed  Aug.  21,  ISt(2,  and  obscrvntion* 
were  begun  carty  in  ttic  following  monlb.  It 
WHS  safi-ly  embtirked  Again  in  llic  autumn  of 
IK8,1.  without  serious  ncddcnl  of  any  sort, 
and  with  tho  ri-i|iiircil  series  of  observations, 
beside  Urge  gollcctions  io  every  bianok  of 
ecirnee. 

lleside  thi?sc  extraordinary'  stations,  of 
whose  doings  brevity  obliges  us  lo  )^ve  only 
tbe  barest  intimations,  nearly  all  tlw  observa- 
tories for  niHgni'tiiini  and  nielcorologv'  in  the 
United  Stnlcs  and  Europe  i.-ndeavorcd  to  co- 
o]M.-rata  in  the  work. 


PSYCHIC  FORCE. 


Ai.Tiior*iii  It  may  be  niganli'd  as  donblf\il 
whether  the  society  for  the  invirsligution  of 
peyobio  forec,  jiroposccl  at  the  recent  meeting 
of  tbe  American  nmocintion,  will  result  in  any 
new  <liscovi)rics,  yot  the  philosophy  of  tbe  sub- 
j<rct  is  of  suflicicnt  interest  to  merit  general 
considei'Htion.  The  IJrst  and  greatest  ob.4taole 
we  mcoi  with  in  sueh  invcstig.itlona  Is  tlte  ab- 
sence of  clear  ideas  of  what  it  is  we  are  to  look 
for,  ami  bow  we  ore  to  distiuguisli  iKtwecn  real 
relations  of  cause  and  dfect  and  mere  chance 
coincidences.  The  state  of  mind  of  thu  com- 
munity at  lai^re  is  also  unfavorable  to  the  at- 
laioment  of  any  result.  If  we  take  out  of  it 
two  classes  holding  iiuilc  opi>osite  views,  — the 
one  comprising  those  who  look  upon  the  siib- 
Jvvt  with  that  sentiment  of  credulity  siid  wonder 
which  is  fatal  to  all  scientific  accuracy  -.  and 
the  other,  those  who  think  it  all  nonseniie,  and 
tiDWortby  tbe  attention  of  common- Mau:  peo- 


ple, —  wv  shall  liavo  but  few  loll  Ibr  patleni 
research. 

If.  howorer,  this  remnant  is  going  to  investi- 
gate tbe  subject  in  a  acienlitlc  spirit,  tboy  are 
entitled  to  all  the  light  that  can  be  thrown  upon 
it.  We  begin  by  warning  them  against  a  kind 
of  inquiry  which  can  lead  lo  absolutely  no  con- 
olusioi).  We  refer  to  such  iiwiulries  as  tliose 
made  in  the  following  extract  in  the  New- Votk 
iVation  of  Aug.  S«,  IK>*i  :  — 

Thovyht'traniftrfnct,  apparUUmt,  tic. 

*'  Tbe  Society  fur  psfcliiirat  ruMonh  will  ti«  gnt*- 
fiil  for  nny  ^ooA  evldeuci!  Iwarti^  on  suob  pWnitnKas 
u  ihouglii-resilliig^  clalrvojrancei  praMiiliiDOitta,  anil 
dr«aini,  nuted  at  ilie  time  of  oeciirreDce.  anil  atiM- 
wards  coiillnneil ;  nBexplsliied  dttturliaiicM  hi  |4srn* 
luppoinl  lo  be  haunted:  appuriiloii*  at  tbe  moment 
of  lUath  ur  othurwliei  uid  or  tiidi  olbi^r  abnomal 
«venia  u  lusy  seem  to  fall  uniler  Mmeulint  tli«  hbi* 
caiegoriei." 

U  would  bo  dintctilt  for  the  society  to  put 
forth  any  thing  bettor  fitted  tliau  this  ndvcrtise- 
inont  lo  lower  tbe  estimation  in  which  their 
work  is  held  by  common-sense  |)eople.  Let  as 
moke  a  little  calculation  showing  Iww  often  co- 
incidences of  ilie  kind  sought  for  must  really 
occur  in  onr  country.  Nnuiencal  exavtoess  In 
our  data  t^not.  of  course,  be  readied :  all  we 
cun  do  is  Ic^jniike  rough  efttimataa  which  afaall 
not  be  uurc»HoiiaMy  far  rh>m  tho  prob«blc  trutb* 
Any  physician,  wc  apprehend,  will  consider  ft' 
quite  within  the  bouuils  of  prolwbility  that  oiim 
per  cent  of  tbe  [Hipiilntion  of  tbe  coantry  are 
subject  to  remarkably  vivid  dreams,  illusions, 
viaiotis.  etc.  This  will  make  half  a  million 
•uch  people  in  tbe  Tniled  States.  Each  of 
these  |)cr90us  may  Iw  Hup[)used  to  have  ilfly 
fHends  or  relations,  of  whom  one  per  nnnittB 
(lies.  If  Ihcy  are  snbjii-t  to  a  dre«m  or  vi>ion 
once  a  week,  ihert*  is  one  cltnnoe  otil  of  m-Nen 
that  they  have  one  on  tho  same  day  that  iha 
Oiend  dies.  Let  us  siip|)Osc  ihnt  it  take^  » 
combination  of  eight  separate  and  indcpciulent 
points  of  resemblance,  between  the  vision  ami 
tlie  i'ircum«tances  attending  the  death  of  tbe 
friend,  to  constitute  a  remark^e  coincidence. 
Olid  that  each  of  these  has  a  probability  of  ooe- 
half.  We  shall  have,  lu  one  case  out  of  two 
hnnilt'cd  and  fifty-six,  a  remarkable  uombitia- 
tioo  of  coincidences.  I'liiiiug  these  rc«uli 
togotlicr.  wv  may  infer,  that,  as  a  matter 
fact,  some  case  of  extraordinary  eoincideiK* 
between  tho  drcumsianccs  of  deaiti,  and  the 
dream  or  vision  by  a  friend  of  tlic  dying  per- 
son, does  occur  somewhere  in  the  country 
nearly  every  day  in  the  year.  Thus,  what  the 
Paydiical  society  will  llnd.  will  be  what  W< 
know  niuat  exist  as  the  result  of  chance  co)uct< 
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doDce.  TIk-  M'artli  iirtrr  liniintcil  hoitses  is  of  a 
different  kiml,  but  tlirnrsiitt  nmet  liceqiiallyin- 
conoliiiiivi;  :  nil  that  cnn  be  diecorered  is  caa«s 
in  urliioli  tin-  enusc  or  some  nppsrcntlv  singnlar 
lihenoincnii  liapponcd  to  be  iiDdiscoverable. 
The  idea  seemingly  cDtertained  bj"  the  i>s_v- 
ctiists —  Ihsl  the  residuum.  aTtc-r  t!ie,v  bave  elim- 
inated all  coses  In  wbicli  Ibe  Datiind  cnuaes 
couM  be  found,  Diiist  begeuuinc — bus  no  logi- 
cal fouDdatton.  One  can  hardly  lie  on  Ida  bed 
flwake  nu  hour  after  midnighL  without  hoariiig 
some  4ound  tlit  niii*c  of  which  it  is  beyond  his 
power  lo  giii'.tf :  nnd  wo  do  not  sec  any  essen- 
tial diHliiic-tion  between  this  case  and  that  of  a 
luLUiitid  house. 

Tlie  general  question  at  issue  ia.nlietlier  there 
ik  any  such  process  oa  what  the  psycbiats  very 
linppily  denominate  '  telepathy,'  which  nuiy 
be  (lellne<l  aa/eelint/  at  a  diatance  without  the 
intervention  of  niiy  physical  agent.  .\nd  ju.tt 
here  we  have  the  real  point  at  i«Mic  between 
them  and  tbooe  people  'of  the  ewrth,  earthy, ' 
who  think  their  work  is  nil  nonsense.  The  real 
questionii  uk  two  in  number,  — 

First.  Can  the  mind  be  influenced  by  things 
external  to  itself  in  any  other  way  tbati  by  siich 
things  aeting  physically  upon  the  nervous  sys- 
tem? Second,  t'au  the  miiul.hyany  actofibe 
will,  produce  any  elTecl  ouLtlde  of  Itself,  except 
through  the  agency  of  the  organs  of  motion  of 
tlie  hutty  itself  acting  according  to  phvsical 

lllWB? 

The  two  questions  may,  perhaps,  be  com- 
bined into  one  by  inquiring  whether  it  Is  |)OS9l- 
blc  that  mind  can  alfect  mind  otlierwlse  than  by 
some  physical  (connection  between  Ihe  nervous 
systems  with  whtdi  the  two  mind«  am  a»soci- 
aied.  That  tlieit-  in  n  naliiriil  iciideiicy  to  Im;- 
lievL-  in  the  possibility  of  the  M>-callod  liitepathy 
is.  no  doubt,  well  known  to  nil  who  have  eon* 
«idered  Uie  tnibject.  The  frequently  pspri-Mcd 
view  that  the  raosnierizcr  inRuences  his  aiihjcct 
by  llur  ini-re  act  of  his  will,  and  especially  the 
midiiifss  with  which  this  view  is  i-ecetved,  may 
be  citt^^d  as  an  example,  [tut  it  ia  none  tbc 
less  true  Hint  the  longer  we  live,  the  more  evi- 
dent we  see  that  there  ia  no  such  action.  It 
is  true  that  Ibis  evidence  la  negative,  mul  so 
may  always  lack  aoinethlng  of  being  conclu- 
sive; vet  the  more  clowly  we  look  into  the 
cnse,  w  lex-*  foundation  we  can  see  for  any 
positive  belief  in  telepathy.  We  must  remem* 
ber  that  llic  phyiticnl  connection  Ibrougfa  which 
on<-  mind  nircets  another  may  ttc  of  the  most 
delicate  kind  ;  may,  in  fact,  nearly  evade  all 
invesligation.  The  slightest  look,  an  unappre- 
Ciable  motion  of  the  muscles  of  the  mouth  or 
<^-e8.  made  perceptible  tlux>iigh  the  light  which 


is  reflected  to  Ihe  eye  of  the  seeond  iH*T>on. 
cORstitute  a  physical  connection.  Now,  since 
in  the  operations  of  mesmerism  tiie  snbjeet  is 
always  within  easy  sight  or  hearing  of  the  oper- 
ator, there  Is  always  room  for  the  action  of  a 
physieol  cause  between  the  two  through  the 
intervention  of  light  or  sound.  Telepathy  be- 
tween the  two  eould  )n!  proved  only  by  Quding 
that  the  Kubjeet  was  allV<'le4l  by  tlie  nCAmerlxer 
when  the  hitter  was  not  within  sight  or  bearing 
or  knowledge  of  the  former. 

The  Society  for  psychical  research  ha*  pub- 
lished in  its  proceedings  very  detailed  accounis 
of  a  Dumber  of  investigations  undertaken  by 
its  committees  and  members,  some  of  wbicii 
arc  very  striking.  I'he  report  of  the  committee 
on  haunted  houses,  however,  can  hardly  b« 
regarded  by  lookers-on  as  any  thing  better  than 
very  acientlfic  cJiildren's  ghost-stories.  The 
extraordinary  eaMc*  of  events  or  aceidenta 
hnpponing  to  one  person  being  reproduced  in 
the  imaginations  or  visions  of  others  at  a  dis- 
tance, are  nothing  more  than  rceitAlH  of  wlial 
wo  know,  (tout  the  theory  of  probabililie*, 
must  bo  very  frequent  occurrences.  A  fea- 
ture of  these  coincidences  which  ought  not 
to  hare  escaped  the  noUce  of  the  society  is. 
Unit  they  have  no  feature  lo  common  by  which 
they  can  be  Lnioed  to  tlie  action  of  a  general 
muse,  and  do  not  even  tend  to  show  that  there 
are  particular  persons  who  p'^esess  the  faculty 
of  being  iullueaced  by  telepathy.  A  very 
striking  case  is  that  which  most  of  our  readers 
may  have  seen.  In  which  a  lady  awoke  under 
the  impression  thai  she  hai)  received  a  bloiv  in 
the  mouth  at  tlie  very  time  when  her  husband, 
a  mile  or  two  away.  aeUtalU  did  receive  Mlcb 
a  blow.  N'ow.  If  Uiis  Iiuly  hnd  re|»eatedly  felt 
her  hnsbnml's  impressionx  in  Ihiii  way.  or  if  it 
could  lif  fhown  that  a  blow  in  the  moiilh  or 
on  any  other  part  of  the  |wn»on  t»flen  makes 
itself  felt  by  lolepathy.  the  ease  would  bo  bcltor 
worth  inquiring  into;  but  there  is  no  common 
feature  of  this  kind  in  tbc  coses  as  re|)ortcd, 
and  they  thus  fail  to  supply  good  evidence  that 
they  are  any  thing  more  Uian  mere  chance  coin- 
cidences. 

The  only  case  that  looks  at  all  strong  in 
favor  of  telepathy  U  that  in  which  one  person 
is  made  to  draw  figurcM  «imilar  to  those  thought 
of  by  another  in  his  iieigtiborhoocl.  If  any  of 
the  members  of  our  home  i^ociety  can  nueoeed 
in  making  this  meetuinism  work,  they  will  have 
something  of  great  interest  to  show  tlvc  critical 
observer,  lint  we  apprehend  that  the  incred- 
ulous will,  under  almost  any  circumstances, 
reijuire  stronger  evidence  than  any  which  he 
has  any  prospect  of  getting,  to  make  him 
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believe  that  iWrc  i«  no  physical  (amw  hi  iictioii 
bv  wtilcb  tlic  sulijrct  lins  nn  inkling  of  tlio 
di-Hw)iig!t  b(^  is  to  make,  or  an  indicalion 
whetticr  hu  i«  guing  right  or  wrong.  Tliis  io- 
erodiilotis  U-n<Itn<^-  irill  be  grently  sirengtheued 
If  tha  assistance  of  apiiituali&lic  peiTonnore  l« 
cal>c<l  io.  S.  Nkwcouii. 


RADIANT  MATTER    IS  AX  EDISOS 
LAMP. 

Ix  Uiv  trflison  (exhibit  at  Ibc  P'lectriml  vxhi- 
["'Ution  nras  «lioivn  n  [ihenotnenon  itint  •IcHcrrca 
^rc^il  investigation  at  the  baotlBof  [ilij-sicisM. 
Midway  between  tlie  two  wirws  whicli  carry  tlie 
current  to  the  carbon  fllumeut  of  an  ordinary 
jncaiuIe'^ceDt  lamp,  a  tbird  win:  ia  Inserted, 
irhicti  terminates  in  a  thin  atrip  of  platinum 
cxlenditift  np  nii<lway  l>rliv^-di  ttit^  branchfn  of 
Ibp  loop  with  iU  fnces  tiirnt^i  tow.'inis  tlntin, 
and  tiMing  aliont  lialf  (in  inch  below  the  orown 
of  thr  toop.  When  the  lamp  wns  in  action  at 
it»  onlinary  stale  uf  inrandcscenoc.  if  a  ciifuit 
wa»  closiil  thrrHigh  a  galvauonieler  betwcon 
Jtlic  insulatcil  Irrminal  of  the  platinum  «trip 
D<1  either  terminal  of  ihc  carbon  lllaincnt,  it 
bowt'd  a  current  flowing  across  the  vaciiinn 
of  tbe  lamp,  between  the  platinum  and  the  car- 
bon, in  opposite  directiouH,  nci'oriting  to  which 
pole  of  the  carbon  ira.-!  <'»nnect<;d,  hut  nnich 
strcHiger  —  forty  linifs  alrongrr  —  when  the 
platinum  was  oounectoil  to  the  poeiliw  jwle  of 
the  inctindescont  carbon ;  this  through  a  gaU 
VAnomcttir  of  about  twenty  ohms  resistance. 
MorcorcTi  this  current  was  incroneed  when  tbe 
current  through  the  lamp  was  inerenwd.  so  as 
lo  heot  it  mncli  beyond  Its  Donual  temperature. 
Alter  tbe  lamp  U*S  been  iu  use  for  ^onie 
time,  the  stron^t-T.  poaltJve-platlnum,  current 
lK-coaic8  wcaiier.  and  llnally  cJiangeA  direction. 
Dv  letting  the  lamp  rent,  the  experiment  may 
be  repeated.  The  »ame  currentH  wen-  obtAined 
throagli  Ike  gtaitt  when  either  teiniinal  of  the 
carl)on  wtu  Joined  to  a  sm.ill  piece  of  platinum 
•tuck  anywhere  on  the  oatsidt  of  the  lamp; 
tJie  same  eR'crt«  wen^  also  obtaintrd  when  the 
bnib  was  drawn  out  into  a  long  tube  and  the 
connection  made  at  its  end,  and  when  this 
tube  was  packed  in  ioe  to  cool  it  down ;  but 
when  the  tube  wa^  bent  round  into  a  loop,  no 
current  was  obtained,  probably  from  the  ctit- 
ling-otf  of  rectilinear  radiation  from  the  car- 
bon. 

Il  would  seem  as  if  here  were  a  Rcid   for 
^xiendiug  Cixiokes's  expcrimeutA  on  radiation. 

II.  M.  Pavl. 


TUB  AMERICAS    ORSlTttOLOGlSTS' 
UNION. 

Tor  *eeowA  congress  of  Uie  AmcrlcMi  omtttiiilo- 
ei*tB'  uniciiti  wm  Iietd  In  the  American  rauxriiin  et 
iintiirkl  lilKorf  In  New  Yiirk,  Sopt-  90  aail  iwo  tot- 
lowlns  day).  Dr.  I'liillii  Lutley  Selaler.  Mr.  U»wanl 
Saunili'm,  hikI  tlie  Itcv.  E.  V.  Koublcj-.  uf  Mw  Britlth 
uriiiUiulii^ialt'  uiitoii,  wi^re  pr»rnl,  ntid  look  pari  In 
the  iiruceuJiiitp.  A  larte  nuiiib«r  □(  new  ni<^Dli«n 
were  elociud. 

The  ni|iori  o[  lhi>  coinnilttee  uii  Ihe  rerUlou  ol  Ui» 
notoeiiclaiur*  and  ctns,iifloiiilun  ot  Nvilb-AmerinuD 
bird!  wiu  preaenteil  by  Dr.  Klllott  Coue*.  Tlie  wort 
of  tborommlitMbndtiocMillviilei);  Ueurn.  Rldiwif, 
Browttar,  and  Ben^aw  iKiiie  charged  witb  ileumln- 
Ing  the  sUiua  of  Kpeclet  and  tali-*p«cl««,  vbile  Hi. 
Alien  and  Dr.  Qoaa*  w*n)  to  fomintate  tlic  «an<in< 
□(  noiiinnidnIun<  sad  claMiflcatlon.  Dr.  C'lniM  reail 
at  lerigiU  the  r«porl  ot  llili  last  mb-oaminlttc*.  tlie 
reading  occupying  ntxiut  ah  hour  and  a  lult.  after 
whicli  llr.  llldgwaj'  |irMi>ni<-d  ilie  r*pott  of  ilio  otber 
»iib-e(immltt«e,  which  emidiatkallyaivd  unuilBiaiulr 
liKlorteil  the  employment  of  irlnomiab  for  Ute  desig- 
nation of  *ul>-ii>etl«*. 

The  report  of  tli«  eunimltl««  on  lilrd-tnigratioa  «a* 
preseiiteil  by  Dr.  C.  Itnrt  Jterriani.  ThU  oaaunlUce 
had  bwn  very  Induttrioii*.  and  h*d  lieea  greatly 
helped  by  ilic>  putillc  p(v*t:  Ml  ihnc,  l>y  ihrdlifrilKilloii 
of  nearly  ■'Ix  Ihimaand  i^irculiirs,  lli«  euminlltee  finally 
««cnn'd  ne.irly  leveii  lin>idr«d  otiwrven,  in  u)dltJ«n 
tu  the  keepen  of  hshtH.  The  obscrron  are  dUtril)- 
uU}d  a*  follow*  :  Missinippl  mlleydlsiriet(Prof.  W. 
W.  Cooke,  auperinienilenl).  170;  New-En^aiid  dU- 
trkt  (John  II.  S[iKe,  *uparlntend«nt],  I4Z;  Atlantic 
ilUirlct  (llr.  A.  K.  KUljur,  luperinundexl).  \i\ : 
Middlv-easleni  illstHct  {Dr.  J.  M.  Wlieatoii,  siiper- 
liil«iident),  »0  ;  Qtieliec  and  the  m.-irllirue  pr»TlDOM 
(MontKguef*li3inberlnln.  iiii|ieHnIeiidenll,aU;dlsirlet 
of  Ontario  iThmiiu  Meltn-rnlth,  fup«r1nt«od«BIK 
:I8;  Pacllle  dlntriri  IL.  tteldlnit,  >uperintend«nl).  SO; 
Rocky  Mountain  iIHlrict  (Dr.  Edgar  A.  Heanut, 
luperliitcndcnt),  M;  Manitoba  (Prof.  W.  W.  Cooke, 
■iipcrlitiendrnt),  10;  BrflUh  ColuiiiMa  (John  Fkit- 
iiin,  !iiiperliit>)nd«iit).  It;  N'orth-weai  torrllorlM  (Er- 
neat  I'^  T.  Si^ton.  suiierlniendcnl),  &  ;  KewfonndUml 
(Jamea  I*,  llowley,  au  perl  a  ten  dent},  ratnnu  not  yrt 
rereired.  Mljinillaii-iUlliMignow  csitt  Inervryttata 
and  t4^^r!tory  hi  tlie  union,  excepliag  IMaware  auil 
Nei-idi. 

The  committee  wa>  fortunate  In  obuUnins  the  co- 
operation of  ilie  Depnrtineniof  in*rin»iand  Ilnlicrlci  of 
Cannda,  and  of  Itie  Lljclithoui?  tioani  of  llie  United 
States.  By  this  meaiia  H  i^vurad  the  free  dlatribu- 
tlon  of  apwardi  of  tweke  hundred  let*  of  *cli«dulM 
and  circtilar^  lo  tli*  kcu|iiin>  of  llsfattiauMB,  11^1- 
nhipt.  and  beotiona,  In  Ibe  United  Slate*  and  Brtlbb 
North  America, 

Hie  retiirni  ihua  for  rooolrod  from  obsencn  war* 
•xceedln)[ly  voluinlnouti  and  of  gnM  laliie;  ihey 
were  so  Mtouilve,  indeed,  tlial  it  was  utterly  iinpo**!- 
\At  for  the  o^uimlltec  t"  elaborate  tlietn  wllboat  con* 
tidcnkble  pecualarr  aid. 
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Jfl  ordtr  iiv  iLow  tli«  tuiloti  i1ii<  cbaraeier  atiil  «x- 

!tii«  labiin  of  the  comroltUT,  ihecliainunnluui 

ttic  lUpcdnlanitnnU  of  nil  illalrtdi  nasi  of 

tbe  Rocky  UuiititaiiiR  to  pr«]iiu«  rppntl*  u|Htii  Svp 
eacinion,  ncll-kiiown.  Mid  widely  illtiriliut«dl>lril», — 
the  rttbin.  oallriril.  Balliuiure  oriole,  purjile  umrtiii. 
anil  Tiiijhtliawk;  and  Lboc  reporu  wcte  pmentcil  ttt 
Mamliiallon. 

TtiK  clmtmiKU  called  AiiflBtiun  In  ibe  •clioi)  ol  Ibc 
Ititenintionol  omltbologiata'  coogrcM  held  In  Vi«iiiiii 
iMt  April,  nUiUng  that  1i«  bnd  been  Initructi^d  (In 
MBinion  wtth  ilir  ddr^atM  from  olh«r  eounirlM]  to 
n|ir«»«iit  lh«  eaiuo  u(  tti*  i.-tiiiiirilti««  to  tti«  nstlonni 
goveniuieiil,  begging  It  "  U>  r>ir1li«r  to  tlie  uIinuHl  llie 
on!iM)i'i>>S  "f  ralgrstlati-itntlDti*.''  *nil  "toapiiro- 
prtate  a  viiIHclant  anm  for  thn  «uppi>rt  of  llimo  nta- 
tlnn*  and  Tor  tliu  publication  i>r«[iiiunl  raponit  of  tht? 
ofa«T*atli>iia  mailo."  The  cHuiicil  nn  In»triici<>J  to 
nemmixUM  the  U.  S.  congrcu,  ami  lh<'  iNn'llnnicni 
of  C'Anailii,  in  Ixthalf  of  iho  work  of  the  cnmmlUnc  on 
binl-iBicraiioii. 

The  twport  ol  tlie  committee  on  the  Higlblllly  or 
liMdlgibillty  of  the  European  hoiLU-aparrow  In  Amer- 
ica WM  i>r<wiii«i)  by  Dr.  J,  B.  Holil«r.  l>r.  HoMur 
Mid  iliat  a  circular  of  imiiiiry  bail  been  printed,  and 
about  a  IbuuBUiil  copie*  circulaled  In  Cnnoda  ami  tbi^ 
Unitrd  Statu.  I'artlcnlnr  pnln«  hail  been  (alien  to 
■ecore  cvlilcnra  fmin  thoin  who  lulvocnii-d  ihp  raii*e 
of  lb«  tpimiH.  A  lorcc  numlrar  of  n.-turn*  )i»d  been 
reoeived,  iiml  ibv  evidcnct.-  for  and  against  the  nalu- 
rallMU  eioilc  bad  been  carcfnlly  dftcd  nTitl  namma. 
rlMd.  The  mult  iiverwli«l mindly  demouainitcd  that 
111*  lum  of  its  tnjttrloiia  qualltiM  far  exceeds  nnd 
canc«U  the  (uni  of  ila  benellclal  qi»lltie«:  in  other 
word*,  It  n-ai  tbe  verdict  of  ilie  coiumiltcn  that  tlia 
Earopfan  liouf^^parrov  I«  nut  ari  eliglbl«  bird  In 
Konli  Aiii^'rica.  Tlie  union  suHaintd  the  decision 
of  tlii;  coniiiiittee. 

Th«  r«piirt  of  tb«  committee  on  fniinal  ■rcn.i  wu 
pr*«-ii;«<l  by  Ur.  .1.  A.  AII«n.  Mr.  All^ii  Mid.  tbat, 
for  the  pnrpoMH  uf  the  cotnmJtlee,  North  America 
had  Ifeen  divided  Into  several  diittlcU.  oach  of 
which  bud  been  placi^d  In  charso  of  a  raenibrr  of  the 
coniml(tv«,  01  follov«:  aflic  and  Brilitb  America 
and  the  norlliem  tier  of  siatua  bordering  the  Ureal 
Lake*,  fmm  Saw  York  to  Minnesota  inulnslve,  were 
being  worked  by  Dr.  ('.  llail  MTrinm ;  Caiiadn 
foiuth  o(  the  St.  Lawrence,  miO  Now  EnicUnd,  by 
Mr.  Artlinr  f.  (*tiadbourn«  ;  the  eaaietn  and  middle 
ttaM*  from  Hew  Jersey  ut  Florida,  and  wcit  to  tlic 
UUaluippi  Rlvor.  by  Dr.  A.  K.  Flulier ;  the  Kocky 
Umimnln  region,  by  ]>r.  Bilipir  A.  Mcarnt;  sud  tlie 
Pa^ifle  reglori.  by  Mr.  L.  Dolding.  It  wan  tlie  plnii  of 
ll>e  cniniiiictee  to  collate  arid  tabulule  the  reqnirifd 
datA  from  all  publlihinl  toiircei,  to  arall  Itaelt  In 
Ukr  manner  of  the  nialrrial  cuntAiiied  In  the  return* 
of  ibo  ohHTven  of  binl-nilgratliin.  to  illuitmla  the 
tacts  thai  obt^ned  by  colored  luapi  alioiving  tii«  sani- 
mer  Mid  winter  range  of  ejieh  (pneltM,  and  to  fi^n- 
enllto  th«  Qnal  muliji  and  jdace  the  entne  before  tbe 
onion,  accompanied  by  colored  clinrts,  aliowitig.  with 
M  »acti  precltion  oa  posilble,  ilia  exact  llmlu  of  the 
MvenJ  faunat  areas  in  North  .^inrrlco. 


Dr.  P.  h.  Sc)Ai«r  mid  be  vu  gtod  to  know  tbat 
N'orth  America,  which  he  Icnew  M  a  neamle  rvglon, 
wo*  being  worked  in  to  thorough  a  manner  by  m> 
coinpetrai  a  oommlttM,  and  that  the  reiulis  obtained 
could  not  fall  In  be  of  great  intereitand  raliw. 

Tlie  mailer  of  tbe  wholcoale  slaughter  of  onr  iMIIf  • 
bird*  for  millinery  and  otbiT  purpoeei  wa*  bnMght 
(nrdUj  before  Uie  uiiit.n  by  Ur.  Itmw«ter.  and  u 
committee  was  appointed  for  tlx-  protection  of  Norih- 
Ainerican  bird*  and  thejr  cgga  agtdiut  wanton  aiid 
Indlaerimlnaledeilmctkia, 

Dr.  Loontionl  Stejneger  Mhlblted  h  siiilTeil  ipccU 
men  of  a  willow  grouM  from  Newfonitdtund,  which 
he  rt^ardeit  oi  a  new  gei>)^pliicnl  race,  diftedng 
from  the  continental  fonn  elikSy  in  the  puSMMion 
of  mon.  or  Ich  bUck  npon  111  primaries.  Mr.  Brew- 
mer  Mid  tbat  lie  had  recently  examined  nearly  one 
hundred  and  fifty  s[iecinieri>  of  ptaruilKan  from  New. 
foiindlond,  and  bad  obsenoil  Ibo  jieculiariliei  pointed 
out,  but  did  not  conMdcr  Ibem  conataiit.  He  mA  in- 
clined to  regard  ihecharaciommanllonedasarjuionxl, 
and  possibly  to  some  extent  individual.  1>r,  Sl'Jnc- 
get  replied  that  tliii  coloration  of  llie  wing-tralbon 
could  not  potalbly  be  seaaonal,  aa  they  (tbe  prima- 
rlea)  were  moulifKl  but  once  a  year.  Dr.  Merriam 
Mated.  Ihnt,  diirin^a  ffceint  riiit  to  NewfoundUnd,  he 
hlid  examined  a  tery  large  iiumbc^r  ut  willow  greuH 
In  tlie  flci^h.  and  wni  ■till  engaged  in  InTesliBaUntr 
tbe  change  of  roior  In  this  tpecles.  Ill*  ■tudiea  led 
htm  to  diMgree  with  Dr.  Siejiieicfr'*  la*t  ■taleoiMnl. 
Dr.  Merriam  was  coorinced  that  Uie  cliang*  In  color 
In  IndlTldua!  (nalbcn  did  take  place  boLb  Independ- 
ent of  and  eoincldeni  witli  t1i«  sionlE.  llr.  D.  G. 
Elliot  agreed  wllb  Dr.  Merrinm  In  cunilderlng  tlie 
change  of  color  of  Individual  fealhen  an  eslablished 
faet.  An  animated  i!i*cu»f'li>n  fniloweil,  and  was  par- 
ti c]|iate<l  ill  by  many  nieinber*. 

In  rcfponse  lo  a  call  from  the  prealdent.  Dr.  P.  L. 
Sclator  Mill  ha  hop««l  tlie  mcmbera  of  the  union 
would  esciHe  him  it  lie  oAcniled  tbe  foellngi  of  any 
one  by  the  remarks  lie  was  about  to  niake.  It  hod 
grieveil  him  much  to  lind  in  thl«  country  three  large 
and  valuable  collections  of  birds  which  were  not  un- 
der tlie  care  of  paid,  working  orolth«IogI*t».  One  of 
liieui!  is  in  Boiton.one  in  New  Tork,  and  tlie  lb IM 
In  FblUdclphla.  Batii  conUlns  what  all  ornitbolu- 
glRU  admit  to  be  most  valuable  typical  sfteolmena. 
A  grave  reaponslbllity  reus  iipoii  the  poaiCMort  of 
types  of  spaclet,  and  Hue  lo«S  or  injury  of  wich  speci- 
mens Ii  a  great  anit  Irreparable  lois  lo  sdence.  Tl>e 
collecliun  of  tlf  Hoaton  society  of  natural  history 
(known  a*  ihn  LaFrensye  cnllectlnn)  hn>  bmin  much 
damaged  by  neglect:  and  tlie  entire  collection  ought 
now  to  tic  catalogued,  and  so  ornui'^d  u  to  render 
Hny  parllcnlar  specimen  rendilv  occHiible.  In  the 
American  museum  of  natural  biiiory  in  New  Tork 
are  the  types  of  the  celcbrjtrd  Maximilian  collec- 
tion, and  many  other  spuelnieni  of  exceeding  great 
value.  .\  large  number  of  tli«*o  have  never  been 
]iro]ierly  lilentlfled,  and  some  of  them  are  missing 
and  liave  doubtless  been  deslrvyed  by  liiseet  peiu. 
The  value  of  othen  bai  been  lost  Ihiuiigh  neglect, 
by  the  dltplaermcnl  of  labels,  and  by  llie  oalssluii  uf 
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proper  mouurca  for  tbeir  prcMrvatlon.  Tbe  nme 
rvmarlu  woulil,  in  a  goneni  irny,  ^ply  to  the  collcc- 
Uotu  ot  the  I'bititilalpbiB  ac*deniy  ot  [i*iunU  icienco. 
It  li  nul  to  llticl  HO  paid  onilthoFoijislB  in  cbnrgo  ot 
tb«M  wtcoeilinglr  TBliiabli!  callcclloiii.  and  lie  brggtii 
to  ■ufcggnt  tbat  tbe  union  oonlil  uiiilvrtakc  no  worthi- 
er IMk  than  Vn  imprt**  upon  the  proper  anlliorlika 
th«  urcant  ii«CGMiiy  of  {mm«ilisie  action  In  ibla 
matter. 

Tlie  officer*  ot  Uie  union  wcrr  rc-«loctod  a*  follow*: 
preiideni,  J.  A.  Allen.  Canibrl<Ijt« ;  Tlco-prMldeiil*, 
Dr.  Elliott  L'ouet  and  Robert  Bld^ay,  Wathinpon  ; 
■•cr(rtM7  anil  trL-ainivr,  Dr.  C.  Hart  Merclain,  Locust 
Ofove,  New  York. 


TBE  MBRIDlAy  COyPEHESCB. 

TiiK  Iiiteruntioiial  confurencc  fur  Hxiti)E  upon  ft 
mttrlilian  m  hv  tnuptoyiKl  aji  a  cnminou  tatv  of  luugi- 
tudi!  nii.-t  at  WaililiiRloti.  0<:U  1,  In  th?  illplomatic 
lull  of  tlie  Stall-  ilepni'iiuent.  Forty  ilelegatoa  wtrtD 
prMrtiit  from  twi'tity-Hv«  n:ilian».  Of  lhp«e.  elzieen 
wero  rtptuMUlisd,  wholly  or  in  pari,  by  memU-TB 
of  the  •lipInmAlk  oi  cun^nliir  iiPrYlc«  :  Aiid,  r*  the 
Slni«  ■|P|iiitti[ieiit  took  cbitrge  u(  t)ii;atlnir.  t)i'.>  pin- 
ceeiliii^i  Lhtl-  been  inrroundeU  with  much  of  ibu 
secrecy  of  that  olDoo.  A»  a  coii»«quonct>,  tbn  iiiict- 
tloin  liiv>ilv«id  have  been  viMy  little  ili*ciK»eil  from 
tbe  siuixl'poiui  ot  ftcieiiil6c  or  curoaiercial  conven- 
ience. l>m  tbi>  time  ha*  been  inoslly  lakon  iip  with 
po?ltlcAl  diplomacy  and  t«utlin«ni. 

The  re|>reMUtaiivFi  of  lhi»  coaiitiy  were  Bear- 
Adinlrul  C.  11.  P.  Rodger*,  Moain.  I.  M.  Rnthcrford 
i>ii'l  W  F.  .\tlcn,  Conuuander  W.  T.  Sanipnon,  and 
Pn>(r«iint-  ClevuUiid  Abbe  ;  ind,  at  the  Ilnit  meeting 
of  the  conference,  Admiral  Rodger*  was  Elected  pre** 
idcnt.  Ill  hit  opening  addrvmi  ho  referred  to  the  wide 
extern  ot  ibis  country  In  longiluile,  but  »ald  there 
wm  no  desire  to  tir^  tlie  choice  of  a  prime  meridian 
wiibin  li»  bordi'te.  The  rcit  of  ihe  ie«aion  wm  oc- 
cupleil  in  diicnMlns  proposed  methods  of  oondnc ling 
llik'  conference,  etc. 

At  tlie  next  ueeiiug,  on  Oct-  S,  LleuL-Gen.  Stra,- 
chey  of  Orwtt  Britain,  Kr.  Januen  (director  of  the 
otHcrvaiory  at  UoadoD,  France),  and  Dr.  Cruls  (dl- 
ri'cinr  ot  the  Rio  Janeiro  observatory)  were  elected 
tt'crelafifo. 

Commaiiider  Sampson  then  imrodiiced  a  msotutlon 
to  lnrlt«  tliB  anperlntendcnU  of  the  Amrricait  fjihtm- 
erfcand  of  the  CoMt  and  goodetlc  ■urn'ys  (EVofessor 
Kewcomb  ami  Dr.  Ililgard),  Frofeuor  A.  Hall,  Dr. 
TAlemlluer  (dlrtcior  of  the  Karlsruhe  oliiervatory), 
and  Sir  Wllllani  Tbamnon,  to  attend  thn  mccllngi. 
A  long  discussion  artise  as  to  wlielher  theic  |ierinn4 
were  to  lake  pan  in  tlie  proceeding,  the  French  del- 
eg^t"  opposing  any  »ucb  propMliion.  The  reaolu- 
tloD  was  flnally  paaud  ai  It  stood ;  and  Commander 
Sampwn  ibeit  Introdacod  anoibor,  that  the  gentlo- 
nian  vbo  ImkI  Juki  been  Invited  to  attend  tlie  meet- 
Ingi  of  Die  conference  be  pennltted  lo  take  part 
In  the  dlicu)*loo  of  all  scluntlBc  questions.     The 


Freucb  dele^stes  agtOa  strongly  objected  to  allows 
Ing  any  private  Indlridnole,  bon«ver  etniiieni,  wbo 
were  not  anihorlzed  by  tlidr  rctpeetlto  gorcrruneiits, 
to  influence  tbe  drcislons  of  the  conference.  After 
considerable  dlacuHiou,  Ibe  bdoiIoii  was  hwt,  eigbt 
lo  thirteen,  each  nation  liating  one  vote. 

Gen.  Strocbey  then  introduced,  ai  a  tubuituic, 
thai  the  preddent  bo  auUiorlied,  with  the  concur* 
rcDGo  of  tbe  dale^les,  to  request  an  exprcnion  <>( 
the  opinlone  of  tlie  ^ntleinea  iavilol  lo  altvod  the 
confervnce  on  any  subject  ou  nhich  their  ofilnloa 
mlj[ht  he  likely  to  be  vHlnable;  and  this  was  adopted 
without  delmte. 

Commander  Sampson  then  Inlrodiiced  a  rmoluilon 
Uiat  Uie  meelingi  of  Lhecuoferetice  be  open  to  Inter- 
eatcd  visitors.  Tliis.  after  objccUon  on  tbe  part  of 
the  l''rench  d«leiiat«s,  was  \iM  by  a  vote  of  seven 
to  fourteen. 

Mr.  Rutliertorxl,  in  order  to  jclve  direcltoB  and  pM- 
cisiun  to  the  work,  then  siibmiltetl  a  T<«olutioii  tbal 
the  confeicnce  propotc  lo  tiin  goVprniDenti  repiv- 
senloil  Ibe  ai1i>plioii.  a*  a  stondani  meridian,  ■>(  thiU 
ot  (ireunivich,  paasing  thn>ugh  Ibc  centre  of  Ibc' 
transit  iujlramcul  at  the  ohjervolory  of  Gr«enwlcli. 

Tlie  two  ^'^ench  dcleualn>  made  cxtcoded  lenurks 
opf'F'ln);  «uch  a  direct  rct>'>tution.  tiallng  that  Ibis 
conference  hail  no  antliuriiy  defluilely  lo  oilopl  oliy 
meridian;  that  it  should  not  be  influencwl  b)'  the  de- 
cisions of  the  geodetic  confiTcncc'  liut  yrac  at  Rome, 
•inco  Uiiit  was  pureily  a  mei'ilni:  of  •clentlflc  men  on  a 
lecbuical  matter,  wblle  llUa  conference  was  more  in- 
lernaUonal  in  lit  charncior,  nnd  should  examine  ibc 
Ibiiig  from  a  political  aland-jiolnt,  Mr.  Jani«Mi  eveu 
i;olng  so  far  a»  to  express  ibe  opinion  that  il  itiould 
confine  its  deliberation*  to  the  qucsitoo  as  to  wbetber 
a  common  zero  meridian  were  dmjrable. 

Uen.  Sirachey  said  we  could  not  ignore  tlie  wnrk 
ot  tJic  geodetic  coofetence  aC  Borne;  tbat,  composed 
of  *om«  ot  tbe  mod  eminent  teianllllc  men  of  all 
CDunlrles,  who  bad  (iilly  diactissed  all  ihru-  qurniiont, 
lU  decitiunn  iiinat  carry  weight ;  that  wblle  tlil»  cno- 
fervnce  linil  no  authority  to  enf-^rce  its  decitiunt,  yet 
it  should  make  them  as  coniplole  and  deKnite  aa 
possible. 

Ur.  Rutherford  s^id,  thai  a  discitssiou  a  to  wbetber 
It  were  advisable  lo  adopt  a  common  xero  mertdiin  or 
not  u'o*  s  waste  i<t  time;  that  it  was  taken  for  gnuiied 
by  our  goTemniont  In  luulng  the  InritailotK,  and  by 
Ilie  oilien  in  accepling  tliem,  but,  out  of  ile(errae« 
to  tbe  wishoi  of  the  Frentb  delefpstes,  be  willi4r«w 
III*  resolution  temporarily,  .\iiolber  vas  then  oAerrd 
by  Commander  Sampson,  stalinc  the  dosltaUllly  «t 
adopting  a  uniT«TMl  meridian,  and  It  was  nnanl- 
moiisly  agreed  to.  Ur.  ItUtherforU  Ibeii  reoewwl  hi* 
orljilnal  roKilutlon  for  the  adoption  of  the  Grcenwlcli 
merlillan,  and  Mr.  Janssen  reiterated  Ml  obJe'cUoiM 
to  it. 

A  discuMion  followed  as  to  the  iiowen  of  the  con- 
fer«nce,  and  tlie  intentions  of  ihUeDvcmment  In  cal(> 
ing  It.  Mr.  HutlieTfoni  mterml  lo  the  ianguoga  «Cj 
tbe  teereiary  of  slate  in  tbe  iiivliatlon*,  Mylng  tbat 
eodi  government  wns  imiicd  "  with  a  view  to  learn> 
Ing  whether  lis  appreciation  of  Uie  beuefits  to  accrue 
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to  tbe  IntliBMe  intercmine  of  civillwJ  peoples  from 
tbc  oonilcl oration  and  uloplton  of  ilie  luggrtied  ci:iin- 
iD»ii  itAndRrd  of  liin^  »o  fu"  coiiici<!o#  wllli  tlisl  of 
tbU  Rovrninictit  m  lu  \i-iui  it  to  im«|it  ui  invilatiuii 
to  imrtkipale  in  an  IritcriialUinal  conference."  etc., 
aiiil»atdl)inttli<7  were  IwreUi  III  nponiliatm«rt(t  Inn: 
Ibal  the  delcBalp*  iiin*[  hiiVH  riiiilied  itiw  matter  bn- 
tor«-  comliiK  hen;  and  thst  nu  ont>  would  b«  likely 
to  cume  iiiilm  he  Icim-n,  or  Ihouglil  be  kiietr,  loine- 
tbini;  About  the  matter. 

Uo*c  of  til*  (IclvsAlm  then  *ui«d  tbut  ili«y  lutd 
n»  iiower  to  bimi  or  jilwlge  llieir  f;i>vHmiii«iil«,  but 
oiily  to  rtcdniiitend  lo  tbem  Ibc  dccUions  of  Ibe  eoin- 
femice. 

Mr,  Flnmlnc,  one  of  tlie  Biigllsb  dekgatea,  railed 
tbc  att«ntiuti  of  tbe  ooiifer«tice  U>  tbe  act  of  coiigreaa 
vibk'h  eitled  (hum  tu);etli«r:  vit.,  — 

"  Tlial  the  prtaldcnt  of  tlic  I'nitcd  Static  bo  outhor- 
iicil  and  rcigunted  to  oxtond  ,  .  ,  an  liivltJiIioii  lo 
appoint  dol«Kat4i«  .  .  .  /or  th«  ptirpo»v  qf  Jliing  upon 
a  mtridSan."  »[c..  and  mid  ibat  tbe  iror\t  'ncom- 
■MOd  '  nu  Rol  umhI  at  all. 

There  beloR,  apparoiilly,  coriaidorablo  doubt  a*  to 
Jutt  nliai  ibey  w«re  there  tor,  tlie  coi)tvr«ii<^)  tui- 
JouniMd  over  for  four  day*  to  gel  farther  li(!ht  on 
tbe  aubjevt. 

At  the  tbini  m<-ci1ng.  on  Oct.  0,  Mm  pending  rcao- 
lutifin  ol  Mr.  Itiiili«rford  wm  do  inoilllled  at  to  ilvUno 
Ihe  meridian  at  Greenwii-li  a*  a  atAiidnrd  meridian 
/or Aong/f Juilm : and  ilwaalheaieuiiranuily  withdrawn 
lo  give  ui  opporlunit;  (or  the  Frencb  delegate*  to 
Introduce  a  tvioliitlon  providing  for  a  prima m arid iaii 
barlag  a  charaeier  of  i^moIuU  ncufralify,  outtliig  no 
|reaC  GoiitiuHQt. 

Gen.Stracbey  (aid  tbnl  tlicconferongcat  Rome  had 
Miieluiled  that  a  prime  loertillan  mu»t  pau  tbroDjth 
aa  obiarvatory  of  the  Unil  nrder;  aod  only  (boMt  uf 
Berlin,  Paria,  Grvciiwich,  aud  Washington  tullilU'd 
this  conclltSon. 

Commniider  Sniupunri  (niDlnaJTlwd  tlvt  iiiaay  pcilnia 
neceHary  niid  detlrftbk-  )ti  a  prime  iiieridiiin ;  and,  on 
Uw  tide  uf  eonveiiienci!  and  economy,  he  mad«  t)ie 
•trong  point,  tliataaventf  par  cent  of  all  llicihipplng 
afloat  now  ma  tbe  Oroaiiwlch  ninidian,  and  thni  tha 
CQ«t  <•!  tlie  plaiea  now  engraT«il  for  cbarls  reckoning 
from  Ur^^nwich  wai  sev«nly-live  pt^r  cent  of  all  the 
vorld'i  charla.  To  adopt  any  olhur  meridian  would 
oaepailtaie  changing  all  llwsu,  wliich  coit  about  ten 
million  dollar*. 

Mr.  Rutherford  tald  tliat  Uic  I^rli  olurrratory 
tniwt  lonn  he  moved  out  of  tbe  dly,  and  only  *cntl- 
mem  Icepl  It  where  it  woa;  while  Qrvunwioh  ob-erva- 
tor7  mu  in  an  isolated  pork,  incurs  from  itijurloiu 
eneroaehment. 

Ur.  Jaiua«ii  defended  the  propo«ed  neutral  meri- 
dian, Mylng.  that,  if  that  principle  were  rejci^ted,  it 
would  be  uieleii  for  hliD  to  contiiinn  the  dlicnuton. 
Ha  want  Into  a  lonn  defrnco  of  ilie  plan,  bisioricsl, 
tentlmental,  and  patrlolic;  siting  tlie  history  of  tli« 
bla  of  Ferro  as  a  ctm  of  longitudes,  ibu  gnul  work 
of  tbe  Prench  in  early  day*  in  aAlronomy.  oaTlgiUon, 
aDdeharI*niaklng,and  liow  many  valuable  charUlhny 
now  posaeued,  etc  Tbe  only  point  worth  combating 


wo*  the  Maieineot  that  the  need*  of  tbe  oommoii 
prime  meridian  wore  llnilied  to  geoKraphy  or  hy- 
drusropby  alone,  and  wore  entirciy  dldllnct  from  llw 
meHdians  for  aatrononiy,  gtodeay,  and  lopo^^plir, 
which  were  local  national  attain,  and  might  Jutt  u 
well  have  leparate  and  Indejicndcnt  mrrldian*;  in 
tbli  igiivrlnx  the  principal  object*  of  tbe  conformcc. 

ProteMor  Adam*  uf  Canihride<s  England.  «ald  that 
Mr.  JaoMen'aaigumenttecmriJ  tobeadefenec  of  tbe 
Paris  meridian  rather  Ibin  of  a  neutral  meridian,  and 
to  ho  bated  (Imply  on  motlvea  of  Mnllmnnt  and  pa- 
triotism; llt»t  tbc  qaealion  of  convenlenci*  and  lean 
clinnge  from  prctent  italii*  tra*  not  touched  ujioa, 
llesldo*.  why  talk  of  a  iifulral  mcrultan  f  Tliey  were 
not  bellliceients,  liui  wore  all  m-iitral,  as  ■clenilllc 
men.  or  men  looking  for  the  grcaletl  giiod  to  the 
u'holc  world,  should  be.  If  an  entirely  new  meridian 
be  ctioicn,  an  obicrvatory  must  lie  »et  up  on  il>  and 
connected  cnrefnily  by  teleKrapli  witb  oUier*,  and  all 
esi»tiiig  longitudes  clianged. 
,  Mr.  Jonoien  tried  to  Insin  upon  the  distinction 
bctwDEn  astronomical  and  geographical  lon^tailea, 
and  that  incl)  a  high  itegrea  of  accuracy  was  not 
needed  In  tlic  latter. 

Professor  Adan*  showed  that  they  nm^t.  In  anjT 
case,  depend  npoo  ulrDnomical  obsctvaiiont;  Ibat 
eren  geodetic  obserratloii*  of  high  accuracy  caiiDUC 
dctcraiiiii-  great  differences  of  iMiglliule  emiclty,  ou 
account  of  Uie  [(rq;uJar  figure  of  llie  earth. 

In  ncconlance  with  a  previous  resolution.  Professor 
Kewcomh,  thesuparintendenl  of  llie  Amrrtcmi  ej)J[t»a» 
erU,  was  bivilcd  to  give  bis  vjowi  on  the  (inetiion. 
lie  said  It  would  bo  Impowible  to  select  a  niTlillan 
hbsolatelj  iwutntl  in  Mr.  Januirn's  sense,  as  it  must 
ba  on  land,  with  an  observatory  ufion  It  connected  by 
lelegtapb  with  Dihera.  He  referred  lo  the  im|ius>lbll- 
ily  of  eonneetlng  every  newly  determineil  luiigliuda 
dlrecily  with  tbo  principal  morldlan.  but  saiil  ibu 
oaeli  country  or  each  region  must  havo  Its  secondary 
meridian  and  ubiervnlory  to  eunneci  to,  and  tlien  tba 
whole  system  would  receive  lyslematlc  eorrection  aa 
thn  accuracy  of  rietennlning  the  longitude  of  ibis 
secondary  obserratory  was  increased.  He  asrsed 
tvltb  Profeiior  Adam*  that  the  propoaals  of  tba 
French  dclcgatH  were  based  purely  nn  aeniiineni, 
and  thai  he  tihould  answer  them  Just  as  tbe  former 
hail  done. 

Gen.  Striii'licy  iaU  that  lou;:itiide  was  lon^ltnde. 
and  a*  a  geo^raplu^r  ho  must  repudiate  tlie  idea  of 
ilrst-cIsM  longitudes  tor  asironomlcal  purposes  and 
second  or  third  rate  geosraphlcnl  loiiglludea. 

At  the  session  of  Ihe  cjn[e:viice  on  Isst  Monday 
the  (]iic*llon  of  a  prlute  meridian  was  finally  «etl led, 
Mr.  FlemlnR.  the  Hrlilth  dele|;ate  from  Cnniirlu..  op> 
pDnerl  the  pi'iiding  resolution  of  Mr.  Jantaen  for  an  ^- 
■olutety  neutral  nieridtaii,  beiausL-  it  wuulil  only  add 
another  to  tboio  already  iiseil,  and  advocated  tlial  of 
Gtvcnwich  on  account  of  the  oTerwhetming  pnrpon- 
denuiee  In  Its  present  a»o  over  any  oUior;  while  Dr. 
Criils  uf  Braill  favored  the  ni^iilral  mt'rldinii.  The 
resolution  was  put  to  vote,  and  lost  by  ■  large  majority. 

The  original  resolution  to  adopt  (ireenwich  was 
tlieu  Introdnced.    Ur.  Allen  pivscnted  a  resolution  of 
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Uin  Rixllw*;-  conrenlion,  beld  In  Phll*<l«lp1iift,  Oct.  0, 
>l»l  rrdtlng  Lhi^  lni|iarUinci'  to  mllraftda  of  rcMlnlng 
(Ills  ineriJiAii.  Tlie  resolution  to  (ulojit  Urvi-iiukb 
wu  then  pjUMd  witb  unljr  one  dliMiitUig  voW,  th*C 
ot  Sun  Domingo,  Ffunce  autl  llniill  not  volln^ 
,  Mr.  Kutlivrford  than  Intrviiluccil  it  rtsnlntlon  to 
ant  loniclLadu*  iu  two  dlrai'tlons  from  Oti!«nwtrli 
I  I'l  180°,  eut  longitude  being  pliu.uid  ««st  minus. 
Ilib  WAi  fBvomd  by  tbo  diiiefiiiM  fmm  Great  BriiMn 
uid  RnMla,  and  oppoaeil  by  Comniandfr  iiiunpiion, 
Ui«  Inner  adtocatiiif;  th«  pUn  o(  cuunling  'Hily  In 
one  iKreMlon.  from  0"  to  880*.  n«  almplcr.  This  jilau 
w»*  Hlto  (nviirod  by  tbo  d^lpgiitc  frum  Swt>dnn,  (rouni 
l^wentuiupt,  u'bo  tiiovi.'!!  to  >ilopi  the  fourth  tmoIi)- 
tjon  of  tile  KoiDKn  canfcr«iicr,  couuLliig  tun^llndu 
conllnuoTuly  tlirough  tli«  whole  itiJiP.  Pemllng 
luttbnr  diKuuioD,  tbo  conferoDco  adjoumml  till 
TuMilny  u  one  a'elock.  On  TaMday  the  ditcuuloi] 
WM  c«»fiUiiui>d.  and  tbc  rewlutlon  oflenNl  by  Mr. 
Ruiherfonl  pouci]  by  a  «mnll  majority. 


SEMITIC  NOTES. 


Ax  InlAmtlns  L-i>ll«ct)on  of  oriental  anllqulliea 
hu  b«tu  brought  to  till*  country  by  Mr.  Dcniliniil 
MktiBon.  TUe  eolleellun  confflst*  o(  bronxnt,  lHin|i4. 
maniwcrlpti,  seal*,  and  nn  Auyrlan  bnrrvl-cj'ti utter 
uiUiiPKripllon.  Mr.  Maiinun  ufTere<l  !t  for  sule  at 
one  Ihnuiand  iloUiir*,  but,  finding  no  pnrchAivr  (or 
thv  whole,  hf.  loaves  Ibe  tKuln  and  cylinder  in  thu 
Metropolitan  inuHum  in  N«w  Yurk,  and  bu  lotd 
Uie  oih«r  ob}«cta  to  Prof«M>>r  MaiN|uand  of  I'rlncc- 
wn.  y.j. 

Information  dated  Lnndoii,  Sept.  i\  baa  been 
reei-ivnl,  that  Dr.  W.  U.  Wnrd,  llio  lender  of  the 
Wolfe  'ipodltioii  lo  CbaldiMii.  would  «ct  out  tho  ftiJ- 
lovinit  vtrt-k  for  Connianilnopk-  Here  he  liope*  (o 
be  Joined  by  Dr.  Scorralt,  wbn  haa  returneil  to  Con- 
■taniino|ile  from  IiIh  axtt-nsive  UiUr  in  Asiu  Minor. 
From  CiiiiRlMitiiiiiple  lbs  party  mill  perhaps  p>  by 
Atrxan'lretta,  Aleppo,  and  Motiil,  leacblng  Hngdail 
toward  Ibe  lAvte  at  N'ovi'mber.     The  moutUa  of  De- 

uitier,  Jnnunn',  an<1  Febrn.-iiy  nrctlioae  moitfaror- 

iIp  for  u  viiit  lo  Chuldaea;  and  Uii!  Wolf.-  pmiy 
ipect*  during  (bin  llmo  to  acuonipli»b  ila  taak. 
During  bii  niay  in  l^ndon,  preparatory  to  his  trip 
to  Cbaldavn,  Dr.  Wan]  ijient  bi!i  lime  in  tbu  Urltlili 
niuxonm,  tiiiOylng  llie  Auyrian  anli(]Ultli»,  und 
■pcclally  aeqnalnting  blinielf  with  tlioae  n bleb  are 
forijml.  Cyllnilcn  are  lu  valuable,  tbfti  a  flourl»bing 
btUineM  ladonc  InforveriM  by  stimeof  tlie  vnterprls- 
Ifig  oflonialt;  but  Ilie  prHCtical  eye  can  alwayB  <t«'[eicl 
tr»ci-4  of  the  forgery.  Ucually  a  mould  In  niaile  from 
ft  genuine  eyilnditr,  and  ttie  fontery  is  caii  In  Lbia 
inoulil.  Thi)  )oin1n)t  of  the  Iwo  balrot  of  the  cjut 
cannot  be  mcceaafully  coiieealed. 

Mr.  J.  R.  Jewell,  who  graduated  at  Harvard 
ln«t  year.  U  now  In  Bcyrout,  Syria,  engaged  in  the 
■tudy  of  mod«m  Arable.  Ilia  favorite  ttudic*  durlnji 
bit  lau  Iwo eolloge-yean  were  ibeSiMnltle  languaitea. 

D.  G.  Ltoii. 


TORNBR'S  SAMOA. 

Samoa  a  kundrnl  gean  ago,  and  limy  btfim,  to* 
gtlher  mth  note*  on  the  e«iu  and  ruMdnu  «/"  (uwufy* 
href  oihtr  iiland*  in  ihf  Paeijii^.  By  Ctunatt 
TunNKR,  I.L  D..  of  the  I..oiidon  miMionarj  m- 
eustt\  wilii  ft  preface  bv  K  B.  Tri.on,  F.R.S. 
Lotidon,  MaemiU-m.  ISaJ.     lili-305p.     1S°. 

TiiiH  work  *ras  prepared  uniler  v«ry  rxoop- 
tioiinbk  cireuiJistaiiccs  favorablci  lu  ibi  vtOni* 
anilncuiiruc.v.  Tlit  author  publisbol.  in  ISCI.b 
vohinic  ciitillwl  '  Niiiet«en  yean  in  I'olynfuin,' 
wliicb  was  i-IiU'lly  tHrected  to  uarrnip  ili*  inin>- 
diiction  of  ChriMt.ianiU  int'i.  and  the  mts^ion.irr 
work  io,  the  gmii|>  of  vulcunio  Ulanils  \a  C«ti- 
tnd  I'olynesia.  long  known  tut  Navipator'6 
Islands,  but  corriictly  caltud  Samoa.  In  tlie 
pi'i?8ent  voluiDi?  he  atiundons  Ibv  mlMlonu^r 
Hiyle.  as  well  ici  Us  subject,  nnd  giveit  tbt! 
n-HiiU  of  bU  mi acoUa neons  rcwnmlicK  lor  u|»- 
wnnU  of  forty  years,  iir  bss  clearly  ap- 
[ln^llellll(.'d  th«  desiderata  in  tbc  |irc«eiilnlion 
of  the  n-sulls  of  ethnological  research  :  i.f..  bv 
ha«  roMliDed  liim.ielf  almost  exclusively  Xo  Uio 
'lotnil  of  fncts,  clnaslHed  so  as  to  assist  6t»- 
dcuU,  bill  has  loft  tu  ipedallats  all  promalga- 
lioii  or  ailvowicy  of  tlHsoricji.  Tlie  result  b 
lh.it  very  few  works  arc  of  gn^alur  viUite  In  »a- 
>iisting  iiie  study  of  eotnparativc  i.'thiiolo^,  or 
in  till-  luilntion  of  problems  in  physiok^'. 
mythi>lQg> .  history,  and  philolog)'. 

The  volume,  being  a  repertory  ofan  iinmonsr 
number  of  detailn  in  all  branehe«  of  aoihro- 
]M>log3',  stfonls  liille  opportunity  for  such  quo- 
tation as  would  ^ive  nti)'  true  Idea  of  its  value. 
It  must  rather  be  i-egniflcit  m  a  brief  eiioydo- 
pedia  of  the  variotis  llllf  n  lo  which  the  sociolo- 
gist, tbo  linguist,  l.lic  "indent  of  folk-Ion?,  tbe 
Ithysiologist,  and  iiidecl  nil  pentoiw  iiitt-nrntml 
in  the  seicrni  divisions  of  nnthroi>ology.  can 
turn  with  profit.  The  mythic  trndlUon*  and 
the  foUv-lorc  eon»litiite,  lo  tho  genernl  render, 
perhups  the  most  attractive  part  of  the  irork. 
In  thU  <»ntieclion  it  may  be  proper  lo  offer  u 
alight  criticiiint. 

In  the  coitmlcnl  gciiealogy.  an  early  (^arao- 
lor  is  called  -  Vatevntenoa,'  or.  as  translated. 
-Space.'  This  deity  had  n  long-legged  aeat : 
and,  after  a  lime,  ■  floiidy  ll«avens  '  brotigbt 
forth  a  bead,  which  fell  from  tlic  livavenm 
*  Space  *  set  it  up  on  his  bizh  aiool,  and  siUd 
to  it,  *  He  a  SOD,  be  a  sei-ona  wiiti  mu  on  ttia 
earth.'  Sj>ace  startod  back,  for  all  of  n  sud- 
den the  body  of  a  man-child  was  added  to  the 
liea^I.  The  child  was  sensible,  and  inquired 
who  hU  fnther  was.  Sjuice  replied.  "Your 
father  Im  yonder  in  tfaeeiut,  yonder  in  the  weat. 
yoiider  towards  the  aea.  yonder  in  tlic  land. 
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Tomlvr  aliavo,  niid  von<lcr  below."  Tlioii  lli« 
imv  wiiit,  "  I  iinvc  rmiinl  loy  nniin' :  rail  ine 
•All  Uie  Bitlos  of  hcnvcn.*"  The  ijolnt  for 
LTitici^m  is,  that,  while  llio  iinmo  the  hoy  ho* 
stowed  upon  hiiiiHclf  is  striotly  in  nccordniicc 
with  tlie  philosopliic  atatiia  which  Uie  Sainoaii 
(as  well  doHcribed  tiv  ttiL-  ntitbor)  bad  reachwl. 
Ibo  riKmc  or  tltk-  '  S{)acL> '  ia  wholly  lHii|i|>ro> 
priatv  to  that  aUitiis. 

\Vhnt  may  Ik>  tli<'  {iropui  triinnlatioii  of  the 
nnlivi>  woni  '  Vnti-v«lit>aoa.'  or  wbt-lhrr  it  <^ftn 
be  trnnslntM).  it  is  not  jiossilik  for  u*  to  dctor- 
mint- :  btil  it  dues  srem  cleat  thai  the  metn- 
physical  conreptioii  of  •  apaoc  *  fonltl  not  linve 
l>een  made  bv  the  Snmoaiis. 

The  fre  Ilea  logical  lablo  of  the  (Hrinity  |!ivo« 
'Tmigulon.  the  ext>lorerof  lund§,'  a»  his  father, 
and  tlw  ■  l^uwn  of  eanh '  as  his  mother ;  and 
•  Toiigiilon.  tho  explorer  of  lands.'  waathe  pro- 
geny of  ■Taii^tnlou.  the  dweller  of  limd^.'  ua 
iiis  father,  and  ■Cloudy  llcaveiig'  n«  his 
inotlior:  also  the  itarvntu  of  *  Taiigalon.  the 
dwelkr  of  land*.*  wciv  *('louilh'KH  [[cavenM* 
for  fntlier.  and  the  ■  Kijjliih  lleavi-nit'  for 
iDOthT.  AHer  that  amotmt  of  <)rl!niteiieiv^. 
it  would  not  he  ]>iiili:d)le  that  in  an  attempt  to 
CODiineo<«  from  the  tlr»t  of  all,  LcAi  (nolti- 
lufC).  and  arriving  at  what  might  ho  called  the 
practical  account  of  the  earth  itwir.  and  ilA 
deltiOH.  one  wouhl  he  ciiiiMaiitly  eneountcred 
with  till"  eonei'pliori  of  '  Spiu-i- '  n«  the  progeny 
of  Ihe  foregoing.  It  i*  trne.  that,  from  a  roota- 
pliVHieal  i»oint  of  view.  «jinee  might  ns  well 
proceed  oni  fif  nothing,  nt  nothing  out  of 
apace  :  hut  nitti  the  intermexliuries  mentioned. 
It  would  not  he  in  aecordanco  with  the  gen- 
eral lines  of  savage  cosmogony  to  have  stattetl 
with  nothing,  and  thiougb  «  respectably  elabo- 
rate family  ti'ee  to  have  airlved  at  practically 
the  point  of  departure. 

.\n  iiutance  of  lif(hi  is  thrown  u|ion  a  prob- 
lem whi<-h  haa  lur  .lonie  time  nccni>ied  |ihyif iolo- 
giata.  We  refer  to  the  aubjcct  of  |»r\> historic 
trephining  ox  exphiiii«d  by  an  account  of  tlie 
manner  in  which  hcadaehe  wa»  cured,  conlinn- 
ing  the  theory  of  l>r.  Kle teller  in  liis  aihli-cas 
before  the  anIhm|iological  society  of  Wa>hing- 
to»  in  18^1.  that  the  prehistoric  trephining 
was  to  relieve  disease  of  the  brain.  The 
o|>eratlon  woii  to  let  out  the  pain  at  tbe  crown 
of  the  head  by  the  following  surgery.  The 
acal])  wa-s  slipped  up  luiil  fuhleil  over,  an<l  the 
ervnial  bone  sora|>c<l  with  u  finccdged  *i\c\\ 
nntil  ilj(!  dnta  mater  wa>  reached.  \^ry  little 
titooil  was  allowi-<I  to  cscajic.  In  coinc  Cases 
lite  iicri>[M-(l  aijoiturc  wa»  ooverod  over  with 
a  thin  piece  of  coooanut-nholl ;  in  otiier  in- 
stances the  incised  acolp  was  simply  rcpliicod. 


litis  is  |>rrb«|M  the  llrsl  ia»ljtnce  in  whidi 
lavage  luphincra  liavc  been  i-aught  in  (he  act 
with  operations  on  the  scale  of  a  coiitom.  The 
cure  was  death  to  Boinc.  but  fnost  of  the  ca-icii 
recovered.  To  such  an  extent  was  this  ri'mi^dy 
for  headache  carried  on.  that  sharp- i>oin tod 
dubs  were  specially  made  for  tlie  ]>iirpO)»;  of 
striking  that  known  weak  part  of  the  crown 
of  tlie  head.  cauAinj;  instant  death. 

The  pri-ciM-  opi-rution  of  ti<cphinii^  baa  not 
been  foun<1  to  ho  praciiiie*)  tiinong  tlic  Irilws  of 
North  America ;  but  they  very  generally  eeari- 
tied  and  wounded  i)art«  of  the  body  when?  pain 
was  seated,  or  »tip|)0ned  so  to  Itc.  Tlieir  phi- 
losophy of  pain  was.  that  it  was  an  evil  spjrit 
which  they  must  let  out.  The  early  writer*, 
who  believed  in  the  benefits  of  phlelioloniy 
more  than  is  now  the  fashion,  gave  much  cfodit 
to  the  Indians  for  this  praoliee.  It  va*  om* 
of  the  proofn  of  tltelr  advance  in  mcilieal  and 
KUigical  scien<?e.  It  U  sug^e;>teil  that  Ihe  cus- 
tom of  cutting  the  hrenai.  urniii,  and  some 
other  parti*  of  the  Ixidy.  at  the  moinning  eetc- 
inoineK.  may  have  originated  in  the  idea  of 
letting  grief,  Ihe  pain  of  (orrow.  out  of  the 
mourner. 

The  prindptes  of  the  taboo  ai«  made  very 
clear  and  expressive  by  tlie  tale  of  the  devieeit 
by  which  property  was  protected.  For  in- 
stance, to  protect  liie  hread-fniitx.  the  owner 
woidd  plait  some  euooauut  leallets  in  the  form 
of  a  .tea-pike,  and  suipend  it  from  one  or  more 
•  if  the  tree*  which  he  wished  to  protect.  The 
Ihicf  would  bi-  frightened  ftom  touching  the 
tri-e:  ex{>eeling.  the  next  lime  he  went  to 
the  sea,  a  sen-pike  would  dart  up.  anil  mor- 
tally wound  him.  Another  of  the  in*tancc«  m 
the  ci'oss—tick  taboo,  a  piece  of  any  »ort  of 
stick  suspended  horizontally  ttoia  the  tree, 
espreaung  the  imprecation  of  the  owner  that 
any  thief  louohini;  it  might  have  a  diaeasc  run- 
ning right  aoroas  M*  brxty  and  remaining  fixed 
there  until  he  died.  Thtw  is  recommended  as 
a  contribution  to  the  literal  rirc  on  Ihe  mysti- 
cisius  of  liiir  croagi. 

Thf  interexling  subject  of  tattoo  marks  ia 
also  dwelt  on  with  morv  than  uidial  informatiou. 
Iteforencc  is  m.ndc  to  the  mistake  of  Behrvnit 
in  dcacnhing  the  natives  of  .Samoa  in  his  nar- 
rative of  1 77^'.  when  he  s(at«d  that  •■  lliev  were 
elothed  from  the  unist  downward  with  fringes 
and  fl  kind  of  silken  slutT.  arlitloially  wrotight." 
A  neater  inspection  woidd  have  »liown  him 
that  tbe  fringes  wure  a  hunch  of  n^l  leare* 
ghntening  with  eocoiuiut-oil;  and  the  kind  of 
Milken  stud',  the  elaborate  Utiooing.  An  Inlcr- 
fstinir  point  is  tbe  wonfhip  of  the  octopus, 
or  ciitltc-fish.  which  may  be  eomparcd  with  iIk 
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fluent  appearance  in  tbc  taUoo  matka  hih] 
rtHgiouH  ciutoina  of  the  Ushta  and  otbcr  In- 
<lfnii9  of  tli«  iK>rtb-west  coast  of  America. 

Ttit-  auUior,  noi  confining  liluiiilf  to  tbt;  group 
of  llie  Sniitonii  isliiixl^  in  liis  foriv  yi-nrs' expe- 
rk-tK'p.  inwte  iioti^  u{ion  tlic  nillv  and  ciisloias 
of  Ivrviilv-lliroc  iitlicr  inlniK!*  in  Uk-  I'adlic 
Ocran.  irhidi  arc  puhU>ili(.il  in  Uiin  roliime. 
Among  tticM.  vritli  rl<^^^■lll>^  to  tbc  mlaiul  Nti- 
kiifi'tnu,  i»  foiiD'l  a  singular  rcrmal  of  Uic 
premium  on  fnmiliea  given  )iy  Itoman  lair,  awl 
tliv  merit  gencirslly  attributed,  in  com  in  unities 
iiniau^bt  I'V  MalthiiB,  t(*  tlif  producliou  of  nti- 
mi-nxia  ••tl'dpring.  Infuiilidde  tiier«  was  Uie 
InirofUie  Iniul.  UdIj' oii«  child  wan  allowed 
to  a  faniilv.  Under  si>ccial  circunwtatit.'et. 
aiid  by  paying  a  fine,  a  aecond  might  be  ul- 
loiri-d  to  live. 

On  tbc  wbolc.  and  in  general  term*,  witlioiil 
fiti'lher  nltcmpt  at  ijunUition.  tlie  vuliirni'  ean 
he  Mrongly  recti mtDcndcd  as  being  ilbisli-silivo 
of  llie  stage  of  ethnic  life  comprehended  in  it, 
and  as  almost  above  cntJoism. 


THE  HOME  RAMBLKSOFAS  AMERICAN 

yATUHAUsr.   . 

A  niUtiralijil'i  ramhUt  alinni  hamr.   By  C.  C.  AllllOTT. 
Xeir  York,  Apjdtton,  ISM.    485  p.    12°. 

It  is  not  ofVn  ttiat  one  can  ait  down  and 
booorae so absoibiil  in  a  tiook  that  he  oniueH  lo 
(m  critics).  It  i<  in  ttiU  condition  that  we  lay 
down  Dr.  Ahtiott's  eharming  volititic.  XVe  do 
not  linow  wlii-lher  some  of  hi«  slatcmpnls  need 
qualifying  or  nol.  We  doknow,  hoircver,  tli.il 
tbp  author  is  sn  accurate  observer,  and.  fiirlher- 
morC)  that  bo  lives  amid  tbc  ecencs  mid  cs|ic- 
rlene«8  so  graphically  described.  Tbc  three 
bccflies.  woodshed,  fences,  etc..  do  exist,  and 
bdlong  to  Dr.  Abbott's  homestead.  The  author 
faa»  been  known  to  the  re8<liiig  public  for  many 
yrar«  by  Ida  htiIcIos  in  tlio  Popular  actenoe 
iiiOM(ft/y,  Amtrican  natnraliitt,  and  Scienca. 
lie  is  more  widely  luiowii  by  hiit  being  tliu  fir«t 
to  discover  pali-olitbii;  implements  in  North 
Anterica.  and  as  Ihc  author  of  tJic  work  cnlilleil 
•  Primitive  iiidoslry.' 

The  preseot  book  is,  ns  the  title  indicjttcs. 
the  rambles  of  s  natuTalist  about  home.  Tbc 
sights  and  t^eenes  are  so  well  depicted  with  |>en 
that  Illustrations  ar«  not  needed,  and  the 
author  l)as  had  ihe  good  sense  not  to  attempt 
them.  Nothing  but  a  sensltive-platc.  timed  to 
tli«  fVvolion  of  a  aeoond.  would  he  of  any  use  in 
sudi  serricA.  S|)eaking  of  a  whitu  weaael,  be 
says,  -It  fell  into  the  liHndxofa  lasidemiisl, 
and  was  lost  to  science.'     .Such  a  fate  ode n 


awaits  the  exploits  li«  describes  when  they  hll 
into  the  hands  of  an  artist. 

tlaoy  new  and  Interesting  facts  are  given 
concerning  the  habits  of  wiM  animals,  and  at 
Uiv  same  time  he  corrects  a  bo«t  of  errooeoas 
observation*  tlial  ha^■e  gone  uncballeiigeil  for 
many  yean',  bocaiite  no  one  compctL-ni  for  the 
work  hM  given  the  lime  and  palienee  necr*- 
sary  to  the  study.  Dig  glimpwes  of  wildcat*, 
and  the  Rgfat  between  n  turtle  and  mink,  are 
cvrioiis  oxpcrionces,  and  his  ob«cn*atjons  of 
the  skunk  are  extremely  interesting.  He  al- 
ludes to  Uie  peculiar  |>Dwer  of  the  skank  as 
eaaslng'an  *  atmospheric  disuirbaoce  '  I  The 
rapidity  with  which  a  skunk  burrows  in  tlw 
ground  i*  quite  a  new  fact.  He  shows  liow 
nninutworthy  moHi  wenther-Iore  is,  aa  baaed 
on  the  habitsi  of  animals,  though  he  admits  tliat 
ohipmnnkn  npiienr  to  foresee  the  occurrence  of 
a  cold  rain  twenty-four  hoiint  in  aclvanoc.  He 
also  shows  —  it  sci-ms  to  os  vonclnsively  — 
that  the  opossum  does  not  '  play  posMim,'  and 
that  its  supposed  power  of  feigning  de«Ui  is 
the  resnU  of  paralysis  from  fear. 

He  believes  that  the  gambols  and  antim  and 
various  curious  behaviors  of  animals  are  evi- 
dences of  play  and  fun.  aa  in  children,  and  tbat 
in  no  other  way  can  such  behavior  be  ex- 
plained. Kven  iiinong  fl«hc«  ha.«  he  obsernd 
movements  that  must  i)e  referable  to  the  aanc 
desire.  We  can  eommeitd  tbe  booti  tnoM  hear- 
tily to  sll  lovers  of  nature.  It  is  a  book  to 
1»  put  Inlo  the  hands  of  eveiy  boy,  and  we 
should  like  to  see  it  adopted  in  oiir  schools  as 
an  occasional  rea< ling- book. 


THE  LIFE  OF  ELLES   WATSOH. 

A  rtcorit  o/  Elttn  tt'aimt.  Amuigsd  and  edited 
by  AvKA  HocxLAXD.  Ixindoii,  UaemHlau. 
1884.     6+S70  p.    8". 

Ei.LKN  \Vatso!i*3  claim  to  remembrance  dom 
not  i-eat  upon  what  she  did.  Itut  njion  tlie 
pruTnisc  she  gave  of  what  *\tt  loLghl  have  donv 
hiiil  ln-i'  life  bei-n  longer.  At  the  age  of  twenty 
jthe  euliTCil  Univcrnity  college  as  tbe  first 
womannliident  in  mathematics  and  i>})mcs. 
I'rofcKsor  Clifimtl  soon  Ibrracd  a  very  high 
o|>iniou  of  her  mnthematical  ability,  and  be- 
lieved that  she  possessed  a  rare  faculty  for 
original  work.  In  the  examination  which  was 
held  at  the  end  of  the  year,  he  was  carefbl 
not  to  allow  bis  Judgment  to  be  Influenced  by 
the  fact  of  her  yontli  and  mx  ;  ami  the  most 
strict  examination  of  her  papers  gave  bcr  tbe 
highest  number  of  marks  gninol  by  any  of  tlie 
uhms.  and  plaved  her  in  the  [KMitioil  of  Anl 
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niaVlifiDiilical  jtludttnt  for  tliat  rear  in  Univor- 
»ilv  college.  Shi-  vrnn  nwank-tl  the  |>riri<-ipnl 
prize  in  a)>i>tie'I  ninlticmntics  nml  mpcliHiiics, 
and  tlic  M»,vrr  (Ic  Itollig child  c\hiMtion  ;  nnd 
ProfcfAor  (  liirord  snid,  at  tlic  iiicctiDg  for  ihc 
disUibiitioi)  of  prizes,  tlint  &  few  more  sludeitts 
like  mUs  Wntaoii  Mioiild  certainty  raise  Ciii- 
wntt.v  college  to  n  nlatim  suriia.ssing  that  of 
iii»UUiti<?iks  twenty  tiioeii  ati  ricL,  snd  wbidi 
IimX  lieeii  two  liuixlre*)  venrs  lunger  in  exist- 
ence. PrutAe  like  Ihin  from  rrofefiaor  Clilfonl 
iTMiKI  bsvc  beeu  re  murk  able  if  it  )in<l  folioirt-d 
j'Oini  of  prvpnnition  under  such  skilful  train- 
ing ui  Kngliith  Uilors  know  tiovr  to  give.  Ellen 
\V»(«on  hni)  not  only  carried  on  her  studies  by 
hvrself.  but  §hc  lind  been  fiom  the  ai;e  of  six- 
teen the  governess,  tbe  playfellow,  the  Durae, 
of  a  large  family  of  yoniigei-  brotliers  nnd  sis- 
ters. In  order  to  -jel  a  little  nuiiiierrupii-d 
linit  for  the  study  of  qiiutiTiiionn  and  the  cid- 
ontui)  of  variations,  site  had  linn  obli^i-d  to 
form  th«  plkii  of  going  to  bi-il  ivltli  the  cliildreii. 
Slid  getting  n[>  at  funr  o'clock  in  ttir  tnurning 
U>  bi'gin  her  day's  work.  SntJi  "ucecufl.  under 
»»eh  eireu  in  stances,  gives  reason  to  bcliove, 
that,  if  she  had  lived,  she  woiiU)  have  been  one 
of  the  most  remarkable  women  of  her  time. 
Her  disease  was  consumption  ;  and  it  does  not 
n|>pear  Uiat  ber  death,  at  the  age  of  twenty- 
four,  was  haittene<I  by  overwork.  No  leu 
rrmarkubic  than  her  intelkt'liiid  ability  were 
thf  sweetness  and  elevation  of  her  character. 
Iler  later  correspond  en  ce  ttiiows  a  hifly  aspjm- 
t^oD,  a  passion  for  some  hi;^ii  undertaking  for 
the  good  of  ihc  world  which  her  early  death 
prevente<l  her  from  entering  iipoo.  (ireat 
minds  of  either  ses  are  not  so  coromon  that 
one  can  feel  less  than  profouiid  regret  that  one 
more  boa  been  exlingtiisheil  without  great  work 
accompliahcd. 


IfOTEH  AND  NEWS. 

Thc  parcnluJ  relation  of  Iho  lar^  cyclonic  area* 
prMMurw  Dial  frrriiiiially  ptm  over  our  <i(iuri- 
~l  wliicb  might  well  be  calkd  tluipl]'  ct/chna. 
to  tbe  tumadoet  thai  are  formed  In  thcui,  luu  lately 
be#n  dIseiUMtl  by  W.  M.  DavU  In  (he  Amtrlean  me- 
teor aloitltatj'iuniat  tor  .\ii)[iiiit;  anil  )iy  II.  A.  Hnxna 
in  the  umc,  and  in  ilie  A  mvrieitn  journal  of  teirncr 
for  Sqiteniber.  The  foiuier  gives  a  lEniiililc  iltiiMra- 
llflO  ol  *l)oul  one  hunilfml  ti)rn«ilo<'«  that  occurred 
tasl  Ipring,  acconllng  to  Lkut  Flntcy'a  mnpii  the 
tatter  glvvs  a  labuUr  >ut><nieiit  iif  a  number  iil  lor- 
nailoM  of  earlier  yean.  The  reaulia  agree  in  sbou'- 
Ing  Dm  ctoM  llmiiatlon  o(  toroadoei  to  a  dlitrlcl 
sou Ih-aou Ill-east  of  cyclone  ceiKrea,  a*  ha*  alrvady 
b««(i  polalcd  oat  In  Iboi*  notM;  but  tlie  aiitliors 
differ  at  lo  the  tlieoretkal  meaning  of  Ihitliinlialiou. 


—  f  rofeuor  Simon  Nenvomk.  LL.D.,  lupcriniefiil- 
out  i>f  ibe  V.  S.  nautioul  altnanae,  Iiaa  been  ap- 
puiQled  profciMr  of  mKiliPoiaiioi  ami  aHroriotny  in 
the  John*  Hopkliia  unlveniiy. 

—  The  comet  diKOf  er«d  by  Woll  at  0elilttlbcr|;,  on 
Sept.  IT,  proT**  to  belong  lo  tlie  InlorMilng  family  of 
periodica)  comet*,  aeconHnv  to  the  ealeiilalioni  made 
at  the  Harrar<l  eollejie  obMnaiory  by  Ur.  S.  C. 
Chandler,  Jim.,  and  Hr.  Wendell.  .\n  atieinpt  wat 
maile  to  eoinpiiie  an  orbit  froca  otiterraiiim*,  Sept. 
20,  Oct.  t,  .tiid  Oct.  II:  bat  it  waa  found  tbat  Uicy 
could  luit  \m  r»pr<Mnted  within  ■erera)  miauics  ot 
arc  on  tite  auumiiLlon  of  parabolic  motion.  The 
parabola  obuloed  wao.  perUiellon  paata^  16^, 
Nov.  H.  SS,nO0,  Oreenwtch  maaa  ifmc;  p«ribellon 
from  node,  170=  War.ftlSfH.O;  node,  IWirw.*. 
ISU.O;  Inclination,  W  W  *a"S.  ISSI.O;  lug.  perl- 
hellan  dliiam«,  0.273507;  which  gave  ihs  deviation 
of  tbe  middle  i>lacc(C  -  0),  a:Ico«|I  =  +  raS''.^ 
A$=  +4'4<r'.0.  Those  reti  duals  could  not  be*en- 
Bibly  rcducRil  by  varying  the  ratio  of  llie  extreme 
curtate  di»ance«.  Accordingly  an  orbit  wu  com- 
piitnd  wttlioiil  auy  aHumpIlon  aa  to  tli«  form,  with 
the  following  n«uH:  pcrlli*)lon  pawage,  ISS4,  N«*. 
IT,  71,1/70.  Cironiiwlch  mean  lime:  p«ri)ielion  from 
notie.lWai'W.S;  node, 200" 2TS(r'.3;  Incilnatioii, 
S&«IirM".3;  lug.perlbellundl>tanee,0,IMMD:  mean 
dlitance,  3.&3638;  ccceotrldly.  0.6SSi3«i.  'Hie  cor- 
reapouding  period  I*  S,4J9  day*,  or  about  ixoa  yi-an. 

This  comet  aceordltigly  aiipeara  to  belong  to  iho 
group  of  the  Paie-Ui>ller  comet,  IM7,  Iv.,  anil  JS7I. 
Iv.,  all  of  wtilcb  have  general  (eaiure*  of  rescmblanpe, 
'Dierc  Is  tio  eridence  of  any  knoirn  prcvlnus  apjicar- 
aiice  of  ibia  coineL  If,  iodciid,  ilte  iicrlod  above 
given  ii  not  considerably  In  error,  it  would  be  risible 
from  the  earth  only  at  every  Ibint  return  toperibelioii. 
or  once  In  twenty  yean, 

—  Dr.  Ciiarlea  Rau.  euralor  of  antiquities  In  tbe 
L'.S.  iialioiial  niuivuni.  Wa*bln;,-lon.  P.<'..  Ir  about  to 
publish,  undi>r  ilii?  auipicci  of  itic  !limiibai.>nian  inall- 
tntlon,  a  moat  valuiible  aiiii  iiileresling  u'urk  cotliled 
'FrehialorIc  fl-bin):  in  Eurnp<-  and  Xonb  .titierica.' 
Thii  work  niil  form  No.  AOU  at  ' Smltbionian  conirl- 
bullon*  to  knowlfilye,'  and  coiisifta  of  about  3S0 
pagM  quarto.  Tli*  book  U  illusimipd  wilh  four 
bundrM)  and  five  cuts  from  dnulngi  by  Mr.  Trill, 
being  eitlier  copies  of  alntady  t'ubll»hi-d  de«!gn(,  or 
correct  repretcmtation*  of  object*  tiwcialty  dra«n  for 
tbli  work,  Ihn  tnaloriiy  n(  ilic  taller  being  (peclmeiis 
boioii(>tag  to  tbe  V,  H.  natiuiiaJ  luuieam.  At  reKanIa 
America,  objects  termed  *  prvhlttorlc '  include  such 
as  are  found  In  nioundi  and  nihcr  ancient  burlai- 
piacDi,  on  and  bi^tow  Ihc  ground,  or  in  carM,  aheil- 
h«ai>*,  etc;  to  fact,  lo  use  Dr.  Ilau's  wooIr,  "all 
arliclet  of  aborliilnai  workmanibip.  Ibal  cannot  with 
ccrUlnty  bi-  ascrlbi'd  lo  any  at  iba  tribe*  wliicb  at* 
i^lill  In  oxlalnnco,  or  liava  become  extinct  wltliin  hli- 
torical  time*,  or,  to  apeak  more  distinctly,  wliliin  ibe 
recollecllon  of  the  white  succetsori  of  tbe  Iniijans." 

This  book  is  divided  Into  two  pans:  part  i.  Europa; 
part  II.  North  .\merica.  I'an  I.  is  divided  Into  tJiree 
secilDii*:  I*".  Paleolithic  A|;e,  3^.  Neollifak  age.  3". 
Bronze  age.    In  part !.,  Europe,  a  aliori  characieri. 
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rallcn  o(  [lio  thrMt  agM  I»  ptMMiM.  (allowed  by  a 
mlnutr  ilucriiitlcii  of  th«ltsbing^uipl«iii«ii1*  [wciilinr 
to  Mich  pcrioil.  S|wciiU  Klteiitiori  I>  |-U'en  tu  the  tiih- 
lng-iirl((*Jo»  IoiiikI  III  Uie  palrollthlc  ov«u  of  Fikucc 
Mid  otiwr oouiitrlwa  In  Ihe  nsollililc  offn,  tlia  artill- 
dal  ■bell  deposits  ot  Deiiinark  aiid  ol  tlie  olher  lnk«- 
dtrclllDKi  of  Europe  ore  Mpucialijr  nollKed.  lii  Ibi- 
braiiM  ngc  are  eoa*idiTcd  Ihc  fltJiing-lmpknirMit!! 
from  till-  lBki>-Mltlcm[inu  ul  KurO|ici,  and  alu'i  tln^nn 
forraaof  lii>|>l«mpiii«  iiot  fininil  iii  Inko-ilwollinuii.  In 
pan  II.,  NorLli  Ainnrica,  the  subject  ia  d[itcuMcil 
unil«r  (bo  tollowirif;  chief  iMttdluea:  |ii)  fliliin^-im- 
pleixiMiM  auil  uicnilli,  (h)  ItnaU  oiid  appiirtcnAnrei>. 
(e)  pnlilitorlr  atniccnnw  I'Diiripclail  Willi  tlnliinji,  fj) 
r«p(««enUt!oiif  uf  llHlits,  niitatic  niamtiin]*,  otc. ;  hdiI 
(0)  arllflelal  *hcll-licapi.  Thea  follow  exIracLi  (roiu 
vwloiu  writing!  ot  ch«  nixtMoiili,  *eT«nUanUi,  olgli- 
leentli,  atid  iiinelcnth  cfiilurliw.  In  wlilch  iDfrrvnco 
I*  ninile  t(>  aboriginal  fi»)iiii|{  En  Ni>rlh  A<ii«rica;  tlti^ 
wm'k  cloning  u'illi  nollces  o(  Gshiiig-lniiilFinuiits 
anil  flail  ivpreai'iitaiiori*  iliscuvurvd  loiitll  i>f  Mexleu. 
Plnte  pruuf  ••(  lliiit  Mcrk  lim  niraady  boon  tuniltliQil 
to  1I1C  autlior.  anil  It  1<  prabnlile  thnl  In  a  ttw  weclii 
iIiIr  book  will  be  williln  tlie  iviicli  of  urcbcoIogiftU 
aiul  i>tli«r>- 

— Capt.  .lames  Uervi-r  lioa  b«en  plae«4  ai  the  IiMd 
of  tbo  dapanmoni  ot  i-lvll  and  mlliiary  vngliiocring 
at  WMt  Point  hi  pl»cn  "t  Prot.  .hiiiiiu  B.  Wlicnier. 
rnllrrt. 

—  The  navy  d#pnrimiirit  lift*  ordcrtJ  AMlsiant 
Kiiginrrr  GooM  H.  Itiill,  r,S.N..  Ui  Fhlltiddliiliia.  m 
pratiiMiir  of  noglnOTrins  ut  tlio  UiiU'enltf  of  reim- 
aytrania. 

— Tli«  work  of  «fitAl>l»liiii):  enUI-wftT«  flA^-«inilons 
ii  Iwing  ca/rlcd  on  under  iln?  iiiiicrtUlon  of  Flral 
Lli-ui.  UuniriHNlf,  acting  nlgnnl-offlccr.  lie  ha>  (onl 
om  uvDT  *lglil  tlioluand  clrculurn  to  im^tiniuitcni  In 
tbc  cold-ware  Mutloni,  atiaw^n  to  wbk'li  atr  Ih^Iiik 
I'pwlnwt  diiily;  and  tber*  i»  erery  reason  to  tliink 
l)iat  K'llliln  two  nionlhi  the  Oog  lyMAm  will  lio  In 
nurklnie  'jnlor.  TUn  wiirnliiKt  regardliig  cold  wnvnn 
will  be  tnuininltwd  li)'  ideurAidi  lotht^tUloenftleiint- 
corpt  pr1nUng-«talloiia  In  llie  norlli,  eul,  and  vrtM, 
wbenoe  oopte*  of  llie  Ftrniitr't  fnilMln  will  be  spnt 
pill  lo  ttaa  different  station*  In  ilic  Tlclti]i]r  ot  eocli 

IntiDg-offlca;  and  Ibo  i>o*lniast«r  ntmlvlng  tliv 
''wanilDg  will  boUt  bli  flajp;,  tliiw  gtvlng  nollco  10 
lil)>  nnlghbon  of  ttie  nnu'  appnad)  of  a  c«ld  snap. 
TliMO  (lags  are  not  lo  he  liaulpd  down  nocll  Iwi^nty- 
(oilrbuur*  after  the  iirmtiniuiier  rccFlTi'n  nntUv  Ilironjcli 
\tM  Bulletin,  and  tlwn  only  Inca«ebi>doe4iiot  rfcfllv* 
s  tMond  uaniing. 

—  rrof.  J.  W.  Ualktof  lh<t  llnlvninky  of  Virginia 
liuaceepied  Uie  (wnlllon  of  profcMinr  of  ■'heinlslry 
Iti  Ibe  Jefferson  uiudical  collect.  Pliiladelplila,  which 
1ia»  Iweti  roci^iilly  held  by  Prof.  Itubert  E.  Rogers. 

—  William  C.  Itay,  rii.lJ..  formerly  ot  Su  Jolin'n 
colloge.  Uoryland,  lia«  been  appointed  |irofes«or  ot 
cHetnUtry  and  phyalci  al  Kaibville  iiniT«T*ity,  Ton' 
ncM««. 

—  'rti«  gcologlcnl  maps  of  America  arc  oxenllrnllT 
eatalupiad  by  J.  and  J.  U.  Marcoulnlhclr  'Maiioloca 


KoiiluKka  Annftleana,'  jiut  IstaeJ  aaabaIlc«]aof  llio 
IT.  S.  geoluglenl  innrey.  They  reach  the  turprisiDg 
number  of  Oij;  Including,  howevar,  uoikr  dIaUnct 
nnmbcn.iilt  r<viMiir>,  Theannntalloiitare  brief  but 
vatuablo;  and  the  wbolela  prellxedbyarerr  Iniermt- 
Ingaceonntuf  the progrv» ot  geological eartognphXt 
u'hicli  It  of  pemunent  value.  An  oxoalleDt  Indvx 
cnmpldi^  a  nio»t  *ervle<Mble  publication. 

—  Abtani  8.  Ilall.  I'b.D.,  a  gradaaie  uf  Ui«  ('n<*«f^ 
sity  of  Mlrhlgnn.  It  appointed  pnSt»Kt  of  cbemlttry 
and  phyfk*  al  SI.  Jthn'*  college,  Anaapolla,  Hd. 

—  'l^ien^  is  an  error  in  the  t«porl4  of  the  coRimlt- 
iceii  of  till'  .\mnrlcaii  aiMtclatlon.  In  our  laat  iuiM. 
>'bldi  iirydt  cc>rreclln]t.  T1i«  tUlrmentu  cyiDCeming 
Ilie  eouimitljeu  un  na  Inieriullonal  convenlion  ri^er, 
not  to  that  commillee,  but  to  tlie  eommJIIne  on  tbe 
liiWrcbanRO  of  coiirieelna  between  Ui«  Anw-rican  and 
BrilUh  MMOciHtiun*  for  (he  *ilviuie«DWini  ot  wieoM. 

—  Mr.  J.  Dtakle  of  Leeds  Is  «'Xblhj|lng  bU  recently 
pntenlvil  invi-ntion  ot  iin  uqua-a^rial  or  wavi^-slilp, 
which  Is  (uppoaad  to  be  capable  of  makloi;  Ih*  i-han- 
■Mil  pnuAKc  In  twenty  mlnut<^,  or  of  mnnlniE  to  New 
fork  und  Imck  In  sIk  dny«.  The  a'|iui-«-rUl  sbip 
pretenu  n  difr-'rvnt  secliun  at  ilIITerenl  juirts  of  lu 
leugth ;  but  It  may  be  dcserilMd  ui  a  bruad.  flat  rpMtd 
with  watrt-llglil  cliambcni  all  round  it,  and  a  teriM 
ot  tbmc  Inclinnd  pUnto  forming  tlie  bollORi.  Th» 
alr-dnet*  are  of  the  UMiut  nhape  on  deck,  but  apread 
out  to  na  to  oooujiy  one-1i>ilf  the  bn>adili  of  tlie  TeM«t 
ai  Iho  point  wbet«  thty  nioch  IJie  liouoin.  They  an* 
!<IIualMl  jiut  at  Uie  common cciDODt  of  the  Inclined 
planet,  and  ua  two  are  plneed  side  by  aide  tli«rc  ar« 
(our  allogetber.  The  obJiM't  of  time  ducts  Is  to  rpn- 
ULTCHch  plane  Independent  i>t  llie  othor*;  and  thu» 
nil  ar«  supposed  lo  naiUt  In  lifting  llio  vi-moI  0111  of 
the  water,  els  It  were,  and  lo  facilitate  lit  jiatsage 
over  the  ■iirfot^e.  The  bowa  ourve  downnards  fnxn 
uIhiui  the  deck  level,  and  merj^o  Into  the  frmit  nf  Ihr 
first  plane  of  llir>  iHitcuni;  while  ib«  water'iliihl  com- 
pirf.monts  at  the  sides  of  Iho  vpiaril  me  formed  into 
H  tnri  of  platform  at  tha  elani,  by  inoaiis  of  whieb 
eddy-makliig  la  to  be  avoided.  The  air-duets  baw 
ikiiother  i>8ic«  lu  perforin ;  for.  by  means  ot  srIf.aeUng 
ralv«i,  any  teniloncy  lo  roil  is  said  lo  br  Imm^iliately 
roiinterncted  by  the  nlr-ducis  on  the  riling  aide  of 
[lie  votafl  closing  aulotnallcally,  tliiti  creating  k 
vM^uuin  iin  thai  ■lilc,  while  the  urAater  pressure  ex- 
erted on  ihe  water  on  tlir  other  aide  will  tend  to  re- 
store it  lo  the  norninl  lei  el.  The  Inmitor  iiuiiitalft* 
that  the  paH'or  rrqulicd  to  kenp  up  tlM>  »pved  will 
decreaw  wltli  the  Increaw  of  tha  Te«f«l>  rale  of  pro- 
gretalon,  '  Ilie  only  thing  neecMnry  bein^  a  lilgb 
speed  of  englnea.'  Unforiunately  for  tea-tiek  peojik, 
ire  have  M  jei  had  no  practical  proof  ot  the  ni«rM* 
of  the  '  aqua-oGrlal  voho).' 

—  A  cable  daitpaWb  wm  rocdvod  CM.  IS.  >i  flsr- 
mrd  rolle^e  iib*erv*tory,  trom  Kiel.  Gcramny,  an- 
nouncing the  dlircovery  of  aaot1>er  a^leroid  by  Pallia, 
lu  poslllon  was  as  follow*:  Oct-  14,  iuaH;  right 
ascension.  :!'' IS"  2(1.8-;  dedlnaUom  mirlU  WAT"; 
tUliy  motion,  weit  M",  south  Of.  It  It  af  iha  13th 
magnlliidti. 


I 


SCIENCE. 


SUPPLEMENT   TO   No.  89,    FRIDAY.    OCTOBER    17,   1SS4. 


TUB  DISCUSSION    ON   STORAGE-BATTERIES  BEFORE  THE  ELECTRICAL 
CONFUIiESCE  /iV  PHILADELPHIA. 


Tbr  «iulden  outbiinl  at  ititeresl  iii  iccontliry 
baUCrlM  at  Ibc  lime  tbe  Fnure  bmtcrjr  wns  fli'st  In- 
tmducod  In  England  led  lo  aomq  nnforiunnTc  ii.'*iilu 
In  Um  •liajio  oX  buiikritpt  eltotric  uompaiii«a.  Tli« 
Ami  hope  w&a  tliat  tiifllcieiil  el«ctricltr  lo  Oo  mait 
of  the  Iiuu^i'boM  work,  and  givo  oil  nonilnl  light, 
would  be  1u(t  Blone'*  doori*jicli  moni1n|[.  The  Idem  of 
'botlled«l«clriclly'  wna  n  tahitiit  dho  wilh  tbe  pulitk. 
etpeoUlly  U  It  was  tnlroduccil  with  Ibc  best  of  In- 
dmementa;  but  Ibe  tecotidar; batter;  hunotpnivod 
to  ba  (Itch  &  boon  an  ww  oxpecied.  In  vIkit  of  ibia 
great  public  Itilerut,  (lie  diicuMlon  on  tbe  subject 
by  many  of  the  leading  electriciaiiH  ot  Englnod  and 
America  at  the  elecirleal  coiifcrvncc  niu  nf  rspoclal 
lni[K)rlimco.  Thin  illncuiulon  iliniri,  a*  wi'll  ta  anj 
tJiiiigcain,  tbt!  pmcntttale  nf  opinion  ainonj;  Iboso 
man  upobte  o[  Judging  of  the  aevondary  baltury. 
TIm  illtcUMion  «rn*  opened  by  Mr.  W.  H.  I'rNcu. 

FrafoMor  W.  H.  Prsxok,  Lanilon,  Ensltnd.  —  [ 
have  been  called  upon  tuinewhat  uneipectedly  to 
oprn  a  iliicuMJon  on  this  qiiudoo  at  atonigR-bnt- 
Wrl«i;  anil  I  regret  Terjt  much  that  I  bav«  no  notoa 
With  OM  to  i«f«r  to,  Blid  that  I  ahnll  li»vv  to  trutl  a 
pood  d«al  lo  my  memory.  A*  I  aiu  not  poMeawd 
of  ■  poor  memory,  1  don't  Ihlnk  I  aboiild  develop 
knyterloui  error,  altbougli  Mr.  Edison  hlinMlf  haa 
declared  that  Ibln  qucttlon  of  iiinnig«-batl*rlM  biu 
derelopoil  ib«  mott r«m«rt(n)ile  powerot  man'*  latent 
capacUf  tor  lying.    (Lausbler.] 

I  Tory  iniicU  agrva  villi  Ur.  Edison'*  ileHnitlon, 
for  1  lliink  llicrv  bai  bei-n  mon:  lying  and  more 
■wlndliDtE  and  more  ntcallly  donu  over  this  (|iiea- 
tloo  of  ■tonge-battcria«  iban  over  any  other  depart- 
mMt  ot  electrical  tcleoce.  Now,  itorage-batterlei 
have  b«eii  very  improperly  called  »tonig«'I)atterlet, 
and  I  very  mucli  prefer  to  call  ibcnt  vcoiidary  bnt- 
t«rlM.  It  1*  (|ulta  truo  tlinl  tlii*  tribiect  of  aionifce- 
battcriea  U  one  upon  wbk-h  llicre  i*  a  f;i>od  deal  of 
nilKontwptton,  which  lias  arlien  from  Ilie  Introduc- 
tion of  lli«  word  'storage.'  Xow,  Ihcie  Mcondary 
batlerieit  have  brnii  brforo  tliR  vorbl  for  ovur  twenty 
ynra;  amt  all  tli«  pby«<cl>l«  who  gu  lo  Fnri«  alniMl 
InrarlnMy  meet  nitb  riniilu  hlmielf,  the  falber  of 
tlih  lni>lrnin«nt.  For  the  post  twenty  yvari,  nearly. 
It  hu  been  mm  of  my  grtait  pleasures,  whon  I  vinlled 
Pari*,  to  pay  a  rtilt  lo  Mr.  Planiit,  who  bns  nliowii 
K  IDC,  M  be  alwayn  Bhum  evurjloily  who  t«^  him, 
H    Ifaa    progreu   llutt   be  ban  nivle.       Mr.   CftUiUla 


Fnure,  cnnceifcd  ih«  notioti  of  CMitlng  the  plate*  of 
Icail  with  the  oxide  nf  lenil.  Tbeie  sernndary  bat- 
terlo»  hud  not  attrarird  much  niiention,  alihoiieh 
riiwt^*!  paper*  deaerre  the  most  ran-ful  contidera- 
lion  from  all  electriclnns;  bul  Mr.  Faurr  found  that 
by  coating  the  podttvc  plate  of  Ilm  tccondnry  c«ll 
wllh  a  layer  'it  nilnliini,  — retl  oxide  uf  lesd, — ho 
ciinalderably  hastened  the  production  uf  t)ie  plate. 
Plaint  tiuiply  dejiutided  upon  tlie  elecirulytic  action 
of  tlio  current  lo  poroxidldng  bit  plate.  ThU  i*  an 
operation  that  nomotlme*  Involves  montha.  Faum'* 
battery  fell  Iniii  the  hand*  of  a  innn  who  put  for- 
ward one  of  tbe  molt  diabolical  icbeniea  that  Parii 
ha*  ever  produced,  A  miinby  Ihenaineuf  Pbillippart 
plitcnrded  all  Pari*  with  (be  molt  outrageoui  notices 
of  whnt  this  Rrnot  butiery  wmi  going  to  do.  Ualterie* 
were  tu  tiedittribuied,  litceiullk  and  lc«,  atoitrdoon; 
*o  that  motor  power  could  be  obiaineil  and  uudlnour 
houxca,  and  llgbt  could  be  nblalned  from  Ibcm.  The 
re»uli  wai,  th«l  a  considerable  Muiation  waicrMiied, 
and  an  aliempt  wat  mode  tobriii^c  out  an  official  swln- 
die:  but  it  did  not  succeed.  Another  geiitlenun  was 
aitnclileil  with  him  by  ibe  name  of  Mail.  They  be- 
came a«*oclaln(l  in  I.niidon  wlih  a  gentleman  who 
holde  a  very  high  pi»ili<>n,  and  occupies  In  tl|e  llotui* 
clal  world  a  very  luiportaut  place  indeed,  as  the  head 
of  ibo  great  Omi  of  Mmhie,  Johnson,  &  <'o..  who  ore 
large  metal turglsta.  Mr.  Scll'in  joined  himself  wllh 
a  Mr.  Volckinnr.  Tliey  brcnghi  out  a  coiiipuund 
ballery;  and  a  company  was  furmeil  In  Ij.'ndon  to 
develop  this  BCheinc,  and  a  gnsit  cleal  of  money  was 
coUccled,  bnlall  of  It  has  been  lost.  Mr.  Volckmar 
himself  succeeded  In  playing  hit  part  nf  a  plunderer 
snfflcienlly  In  rlilonbmit  London  in  a  innnner  indicat- 
ing a  petBoti  of  great  wealth-  TIip  fale  of  itii?  rnnn 
was  tad  hid«d.  for  his  body  was  found  In  Ihe  Seine 
with  a  bullet  ihri>UKh  the  torehnul.  Now,  two  or 
thre«  other  men  hiul  Ix'nn  norklng  at  thli'  idea,  —  Mr, 
Tribe  and  Professor  liridKet on.  They  approached  lh« 
mailer  in  n  truly  fldentiHc  spirit;  and  the  reauU 
hu  bern,  that  Mr.  Tribe  ban  biroughl  out  a  form  of 
secnniUry  cell,  alihnugh  It  Is  not  yet  in  the  mark tl, 
tliat  Is  ft  ^roai  Imprvrenient  upon  any  thing  that 
has  erer  beeu  brought  out  heforeu  But  all  tbcM 
persons  luve  been  working  silently  upon  ihls  subject, 
and  have  gone  back  to  PliuiKi'ii  orii^nol  work,  and 
they  have  followed  Plan  it's  original  melbods.  Tbe 
hatter^os  tliat  1  am  coitig  to  speak  about  ate  bullow. 
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ftiid  thtiaodlScatlonorPlaiil^'iirimplalMdcplb;  thn 
■Itiiplfl  cell  being  two  plalt'i  (itacej  iii  a  dilute  t>ul- 
pburic  acid,  one  plate  oxtdi»<l,  and  tlie  oUi^t  plate 
pur«.  Konr,  t*  n-gardi  tlic  tuea,  I  h*T«  made  a  great 
many  cxporlmootii  wltli  ibeeo  aeconilary  ballerfct; 
and  llrel  I  wilt  tpNik  of  ilie  cxperIiii«iiU  made  of 
Ibelr  lite  In  (elegraphy.  Sotae  lime  a$a  the  Idn  wns 
niuoted  tliai  aconsidcnbluccoooniyniighllieeDccted 
In  Ihc^  n-orklng  trlegraph  It  dynimio*  wpm  imcil  (or 
lliat  piirpoto.  I'licdyiiamO'iiiaclilncinra  uaotl  by  lite 
We^lfrii  union  company,  niid  tliey  «<Tiipl<iy  them  tor 
Ibelr  drctiils;  but  tliey  are  not  u«pi1  in  England,  and 
wc  bnvc  (allnl  to  u>e  tlicin  fur  a  vnrr  obvloiia  miuion, 
wlilcb  It  »itnply  till*.  lh»t  In  KxRtand  we  d«  not  work 
with  *c1ospd  virciilta.'  We  work  uur  ln»triiniunt!i 
wilb  rapid  reversals;  our  automnllc  «y»lein,  whicb 
la  BO  very  oxicniWc,  toniriltnm  giving  u*  ilic  re$u\i 
ot  thi!  tnniimliiloii  of  tbree  hundred  wordc  per 
niinni*,  wilb  T<-ry  rapid  rorenale  of  very  inlimte 
currents.  It  is  abeululrlj  esscnlial  that  UicM  currents 
should  be  unifonn  In  ibdr  cb«rncl«r.  Now,  lb«  cur- 
rents pmiluccil  by  th«  dynuno-inoclilna*  are  not 
nnltorm.  If  a  telephone  bo  Inserted  in  asecondary 
ciKu!t,  yuu  will  Inrariably  find  that  you  can  hear 
sxmdi  wblcti  are  Indicative  ot  varialiuns  of  ihu cur- 
rent, and  Iheie  variallotu  are  ratal  to  a  (a>t  upced  g( 
working.  Hilt  when  you  ijta  a  dynamo,  nml  niilixe 
tli«  current  of  ifan  dynamo  in  preptrhig  a  secundnry 
tiattery.  you  then  ^l  a  means  by  wblch  you  can  pro- 
duce currents  of  absolute  uniformity.  The  second- 
ory-battcrr  current  Qowi  out  absolutely  unttonn. 
And,  aeain,  It  ha*  the  itreni  advautn^  of  gl*iiig  you 
a  battery  wilb  a  very  low  rcuslance.  The  eloclro- 
motive  force  ot  an  ordinary  cell  I*  a*  low  u  two 
Tolta.  Vou  may  takn  it  as  a  ml*  to  b«  two  volts. 
Ill  lutarnalrrslitance  may  be  made  whatever  you  like. 
Now,  I  bad  tlir«e  Mtlei  or  cells  made,  one  set  being 
Dr.  Tribe's,  anil  aiiotlier  rianK'c  and  from  cocb 
ot  tli«se  lets  —  ther«  were  eight  cells  Co  *bc1i  *H  — 
friim  each  of  tJieae  sots  (orly  clrculla  were  worked; 
tbat  la,  MCh  balUry  had  forty  distinct  and  aepamtn 
ciraulii,  10  that  practically  we  had  a  hundred  and 
twenty  circulls  running  from  Ihi^se  three  sncondaty 
balt«iies.  Although  all  workoil  tor  about  three 
monthfL,  I  tbtnk  the  exact  Ihnii  wai  nin«ly-s[x  days, 
all  tlie^o  circuits  worked  unifonnly  ami  perfectly, 
gave  no  trouble  that  would  neccHilatc  even  the  glan- 
cing at  them  dtu'liig  tills  wlioln  period  of  three 
months,  and  nlUiout  any  attention;  when  suddenly 
one  (iilicd,  and  Immeillaiely  aft«irwanl  another  (ailed. 
Hid  then  tbc  tbini  failed.  They  were  charged  up 
■gain,  and  then  Ibey  neiit  on  tor  another  three 
niMilbs.  And  tliey  hnvi-  b#liavi-d  m  well  at  one  could 
potalldy  wish:  •oniiichtn,  that  one  ot  the  flrtt  duties 
Ibal  t  with  to  ill»ahar)|:«,  on  niy  return  to  England, 
will  b«  to  arrance  tor  a  large  supply  of  thiuc  Mcond- 
ary  cell*,  and  a  further  use  on  a  lai^o  leal*  at  our  bat- 
tery [or  (he  post-olHco.  We  Iiave  In  use,  at  the  general 
past-oJUce  In  London,  six  hundred  and  fifty  dreiilla 
oestralUng  there;  and  we  are  now  uillliing  abon; 
lw«niy-lwa  thousand  celli.  I  think  It  more  tliaB 
likely  w«  shall  be  able  to  work  the  wliole  wltli  pirobB- 
bly  not  more  than  Bv«  thotiuiid  cella. 


Now,  as  ragardt  electric  lighting.  I  bare  alreai 
itseil  (econdary  batl«rlet  for  edoctrte  llcbllitg:  I  ha' 
used  theni  in  the  past-«l1tce,  and  I  ban  u»od 
(or  my  own  house.  My  house  is  tn  ■  parlioti  of 
cDuniry  ilirough  which  no  llnea  poM  for  i)ie  pa 
ot  electric  llithlltig,  and  thej  cannot  ho  fontid  vllblo 
a  reasonable  distance:  so.  It  1  wanted  to  llgtit  my  home 
by  eleclriully,  I  nniat  be  dcfMndenl  on  my  own  supply 
ot  electricity.  I  light  my  house  by  giu;  but  1  btini 
mygoa  In  my  gai'd<-n.  and  I  exiniclfromil  tbat  which 
1  want,  namely,  Helii :  nnd  I  •UscbHrgo  Into  the  airni 
my  garden  that  which  I  du  nut  want,  namely,  polwxu 
My  gat  is  employed  in  working  a  amall  gaa-cngine  o( 
two-h"r«e  powiir.  It  is  the  gas^nglne  wlileh  u-orki  a 
■mall  Gramme  dynamo,  which,  when  worked  nt  lit  full 
power,  gives  me  (orly-two  volltand  lUly-two  arap^rea. 
Tli'-sn  ildy-iwn  oiupt-rci  are  directed  into  tetenteen 
cells.  ThecetlsarrPlanKf'sorlglnalcclls.  TheplaUa 
tlieniselvetare  two  fe^l  sijuare,  and  in  nich  cell  th«ra 
are  twelve  o[  the>e  little  lead  pUtM.  The  l«ia<l  platM 
arcmadeupof  foiu  thin  sh«euaf  lead, each  *h«etb«- 
Ingnlwutono  tbirty-aecond  of  an  Inch  thick;  and  tliey 
ar«  pertoraled  In  si^uaref  regularly  all  over,  and  tfacM 
tour  thin  plates  are  lied  together — tlxy  are  BlnKMt 
woven  logelhor— they  ar«  Ued  together  with  thick 
worsted.  They  are  arranged  In  patrv;  ill  on  ooe  aide 
forming  one  polo,  and  six  on  the  other  tide  [otiDlns 
ll>e  other  pule.  Tliey  are  placed  Inside  ol  an  ordinary 
|iitch-piiie  box.  and  the  ItiKiilalion  of  the  eM  tt  mala- 
lained  by  o  thin  Itidlo-riibber  bag  whtdi  enrelopa  it. 
It  la  a  loose  liidla-riibbcr  bog  of  almut  the  sntne  shape, 
and,  when  the  platen  arv  put  In,  It  forces  tlie  India- 
rubber  out.  and  the  bng  lakes  llie  exact  forta  ot  lb* 
cell,  and  It  makes  the  cell  thoroughly  water  Uslil  anil 
thoroughly  olecirldty  tiglit.  I  have  teronteeit  of 
those  cells,  all  arranged  In  a  t«riea:  and  my  engln*, 
which  generates  tliuse  ciiri-etii*,  and  charfe*  t^il*  ^"^ 
tery,  Islnmy  ganlen.  My  gardener  has  the  gsa-«nglue 
under  hia  chargoa  lie  It  an  onlinurlly  Intelligent 
gardannr.  When  he  comcji  on  duty  In  the  morning, 
lie  llichi«  the  gas  in  the  gia-mglii',  anil  starts  the 
dynnin'>  which  charges  my  btltery :  and  wlien  fae  goM 
away  to  hit  dinner,  after  the  engiae  hait  been  <■ 
lug  for  three  or  four  boiirv,  the  battery  Is  prepafed- 
go  home  In  tlie  «T«niug:  I  bar*  got  a  alAr*  of 
Irielly.  1  bave  every  room  in  ray  bouse  tilted  up. 
have  at  my  bcdaidc  a  mi-isl  cbannlng  little  light,  with 
no  smoking,  and  no  tmublo  with  a  wick,  and  iw  beat, 
—  a  mellow  IlKht  by  merely  turning  on  my  tap.  I  hava 
the  softest  and  most  delltrioii*  light  you  can  conceive 
ot,  thrown  upon  my  pajier  or  llitowa  upon  my  book. 
I  have  had  IhU  going  on  for  four  monllis,  and  I  liatw 
never  bud  any  bother,  except  on  one  ooeailon,  when 
tli«  g^nlener  put  his  foot  on  the  imrMig  place,  aiMl  the 
engine  came  down  upon  hi*  toot,  criisbing  hi*  toe*. 

I  have  a  strong  tinpresalon,  that,  for  all  ItoJaMd 
places  Similar  lo  mine,  the  storage- battery  t*  an  eaaen- 
lial  ihlni.',  nud  1  think  that  tome  one  1>  Imiind  to  work 
out  tills  queation.  i^veral  are  now  pefiglng  away  al 
It.  Sir  William  Thomson  spent  mucli  time  In  Invva- 
tlgatlng  this  subject,  and  has  given  li  a  g"*!  deal  ol 
attention,  but  has  not  succeeded,  sdBiply  Iwcaaac  yuiii 
out  OM  a  Plants  cell  unlramtnelled  by  niiy  jwienL 
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■I  ynur  (IIiimmI,  and  nobcdj  will  \txtcrltn  irlth 
nil.     ir  miyliuJr  else  ehooso*  to  follow  nij  •iMuple, 

Iliiiik  1  lie  J- can  ito  pr4s:1*ely  tlic  tiinne  tiling,    itul 

Jiepi!  arc,  a/trr  all,  ime  ur  two  aUi«r  tuus  for  »eooiiil- 

|»ry  bailrrltM,     Now,  I  liave  Iwcti  wry  liixuHoun  and 

extrATiwcani  In  carrylnii  oiii  tliiii  nm'iit^iii'int. 

r  tii>tiiii(v:  I  have  a  llitle  ■laujclilvr  who  Iiim  a  very 

etijr  doll-houAi.  Her  <lull-)ioiiae  conslils  of  aix 
roon»;  anil  eaeli  room  U  well  rutnUhnl,  aiid  well 
|>opulat«i]  with  cliannint;  little  doll*.  It  iK.of  eoiirto, 
DMMfMiy  Ihal  tach  room  ttioiiM  lie  mipplieil  wlili  a 
ehanuEnj;  llitle  «lci:trk  ilglil:  ao  «acU  room  i*  *iip- 
pIlcU  with  till*  lijtht.  Tli*ii,  1  Uave  a  f  lgarett»-llglil«T. 
conaUtlng  of  a  |>ii!ce  of  plalhium  wlxkh  can  bo  no- 
dtrt^  red-lioi  by  ih«  awoiidarj  battery.  Tho  dlffl- 
cultf  111  doing  thai  inrtot  tlilug  with  the  usual  mode 
of  dl>.triliiitliiii  is  that  yon  tcatit  the  bDncHt  of  cutting 
oft  a  portioti  of  your  current.  ]  l[ii«rriipt  a  ciirmnt, 
flowine.  aay,  *lx-lcDlliti  of  an  ampere,  by  putting 
into  llie  eirf ull,  by  a  twftcli,  a  scmnilsry  celt,  thai  di- 
mliilihri  llic  liKhl,  and  auls  up  a  coiinrer-eltctro- 
molivtr  Uirtv  of  twu  rolls  for  the  llmo  being.  While 
tha:  eell  liin  [Urelrcull.  your  llglit  Un  llitle  dim:  but 
when  I  toko  from  tlio  pule*  of  that  leeondary  circuit 
twn  wir*»  In  cunn«CliDn  witlia  picee  of  plntlnum  wire. 
thi>n  lh«  cunVDt  puMt  througli  thn  ptnllnnm;  and 
thia  current  it  due  to  iIm  two  volt*  fnirn  iho  second- 
ary cell.  Thla  pl«co  of  platinum  wire  i»  heated  up 
will)  a  ciirrsTit  qulM  tufficicnt  for  ilie  purpoie.  with 
only  two  volts. 

•  Now,  there  li  another  fS^ld  In  whicb  MtUfaetorj- 
«xpprlTiieiila  have  been  mads  with  «ecoiid»ry  cells, 
and  Ibat !»,  In  lightiitg  up  Inlna  of  cam  by  eleetricilj. 
Thi»  haa  lieen  dona  on  onf  o(  our  ntUway*  bttwoon 
liondon  and  Hrljihlon.  The  railway  company  haa 
been  for  some  montbi  past  Ilglilliig  iip  one  of  Ita 
csprcM  lraln»  with  iccondnry  bniierie*.  The  dyna- 
mo I*  worked  by  tho  mollou  of  tho  wheel,  and  the 

dynamo  cliarKo  the  battery  dnriiijt  iho  ilmo  that 
the  train  I*  working,  and  the  battery  Is  lH-in)c  charR^ 

>durfu)[  ih«  whole  ot  that  lime,  and  the  current  is  lieiiig 
«xlrK-ted  from  llie  balicry;  lo  that  youharra  light  in 
yourcarriagot  which  la  pprfeclly  straity,  and  qull«  In- 
dependent of  the  motion  of  the  iralti.  And  that 
]«ad«  m»  to  A  pfiiul  which  I  omitlvd,  and  which  led 
W  to  work  so  iiard  at  aeeandarT  bulleries;  and  thai 
la,  that  a  lecoiidaty  baiUry  rcndon  the  current  pro- 
duced by  the  luninilant  engln«  and  the  Incanmant 
dynamo  pcr/ncily  sternly. 
It  U  a  dinieull  ihlug  to  lay.  (hat,  hi  muking  an 
appliance  of  any  kind,  wr  have  reached  abiolutu  per- 
fection; but  I  can  t-tyUil*.  thai,  when  you  have  a 
•i-condary  bailvry  inserted  in  the  flkctrk-lljiht  cirruit 
aa  a  *hnnl  {|>.  SSif.  it  renders  youreurreiil  pertcclly 

kniilforiL),  auil  your  light  la  ai  near  pcrfecti'ii  aa  It 
can  be.  Supposing  that  your  lamp  reqiiirea  fifty 
Tolia.  then  you  will  raqulro  twoniy-Uve  cnll>;  and  I 
should  think  inyM'tf  that  il  would  l>i>  •jiiUo  poulble 
10  mahs  cell*  for  this  purpose  that  ought  not  to  ca*t 
morfi  than  five  (bllllngt  a  cell.  Tou  put  twenty-five 
of  theac  in  cclU:  ilie  fint  current  thai  goe«  tlirougli, 
atmply  chafg««  Uia  lead  plalM ;  an«  la  coaled  with 
vxjde.aBdikeotiierUcleAr:  ui4youB«i  a  eouotor- 


olectmmotlre  forte  of  fifty  volta.  The  ooitMitiMMW 
is,  no  current  whatever  paates  tlirmi^h  111*  Mcond- 
ary  oell  unltna  it  hai  on^e  been  raised  to  fifty  volta. 
The  whole  rnnvnt  );>>«•  ihrotigh  your  lamp  unI«M 
tbcm  Is  llivknrlo^  nj  the  oitslM^  T1i*ti,  It  Ihtiro  i* 
flickering  of  the  en4;IiM,  the  eaei^  that  li  alored  up 
in  t1i«  battery  paadng  tfarougli  ibe  lamp*  makea  the 
llgbl  uniform,  and  In  lliat  way  you  get  the  itonig« 
cfffct  by  the  UM  ot  Ui*  Mcondarr  battery. 

There  are  corlain  defect*  that  have  developed  them- 
Mires  lu  tbeae  batteries,  thai  have  been  cradually 
cured.  Tlie  great  defect  In  all  secondary  balleries  ia 
due  to  buckling, —  a  tact  due  to  Iho  fofmalion  of 
peroxide  upon  the  plate.  Vou  will  find  your  lead 
piste  will  buckle  up  Inui  all  kind*  of  iHislilone,  and 
the  two  plalea  will  come  Into  contact.  This  dlfllctilty 
I  have  lought  to  nvercomo  by  supporting  Ilie  two 
plate*  hy  mean*  of  a  plate  made  of  paraini>o-wood ; 
but  tlie  most  eBectlv*  arrangemmit  ttiU  I  hava  triad 
is  eboulta.  This  ebanlio  is  fumlabed,  siaiuped  out 
lo  the  proper  *ii«,  and  ii  very  light  and  very  thla, 
though  quite  equal  to  preventing  all  buckling. 

Secondaty  cells  have  not  been  In  nw  Ioiik  enough 
to  enable  tis  to  determine  how  loni;  llwy  will  latu  I 
have  had  tbem  in  nae  for  four  montht,  with  a  ilgnof 
but  Utile  dblntCKraUon  of  the  positive  pUte.  I 
think  that  tlM  plate*  will  hare  to  lie  renewed  only 
about  once  In  ereiy  two  yeara.  I'hoae  tliAt  I  have  la 
use  were  re-charged  at  the  end  of  four  monllis. 

THq  charm  of  the  whole  thing  is  sncb,  and  it*  cost 
I>  so  trilling,  that  !  shall  keep  It  In  my  house;  and  I 
am  lullc  'ure  that  all  thoM  who  have  worked  la  the 
■anie  direction  En  regard  lo  Ibis  matter  of  electric 
lighting  will  never  give  It  up.  Tli«  elaelrie  Itght  ft- 
aelf  luu  some  sort  of  a  charm  about  It.  Objection 
I*  inade  lo  the  co*l  of  Introducing  ll:  but  I  luve 
proi«ate4  ofieu  and  often  a^nst  the  rompariion 
that  Is  dnwn  between  the  cost  of  gas  and  the  cost 
of  electricity.  The  two  thing*  are  not  lo  Im  coid- 
pared.  When  we  Indnlgo  In  luxuries,  wa  don't  Mia- 
parc  the  cc«t  of  the  luxurle*  with  other  things.  U 
you  want  fine  1S34  port,  you  don't  co&ipare  Its  price 
with  that  of  ordinary  claret.  If  you  want  to  In- 
dulge In  a  Ann  pheiuaiit,  you  don't  conipAre  It  with 
tlie  old  cock  that  crowed  before  I'otcr.  So,  wben 
you  have  a  detlghitnl  luxury  like  electricity,  you 
don't  want  10  compare  Its  cost  with  that  ot  gas  or 
spcrm-candlet,  or  any  ullier  mode  by  which  life  Is 
shortened  and  ultimately  deslmyed.  Qere  we  hare 
■oueililng  thai  In  ibe  oul-of-tbo-way  hooMi*  tooita 
to  lengtlien  life  and  to  tailsty  u*,  itivlng  us  some- 
thing cool  nnd  dullciotn:  and  1  lay.  all  comfarisoua 
wllh  gas  are  utterly  ridiculous.  In  refercuce  lo 
these  entefprlilnfi  llghtH!ompanle>,  they  will  *0Mi 
bring  electrlclly  In  our  iloon;  and  we  hIII  all  take  Et. 
\Yli*u  people  can  uet  elcctriclt}'  at  their  doors,  and 
can  get  It  witlioui  much  coat,  as  Indeetl  they  can, 
Iboy  win  certainly  have  It.  So  I  look  upon  the  ilayi 
of  gas  as  being  numbcTed ;  but  gaa  U  a  uuut  Impor- 
tant power,  and  its  use*  are  Just  in  ilieir  Infancy. 
The  day*  of  gat  aa  a  dlatrlbuior  of  power  and  heat 
are  oonilag.  At  tlie  same  time,  electricity  Is  golnf  lo 
•apply  light  audi  a*  we  want. 
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There  are  muiy  fnctn  coonccuii  with  ibo  wi>rking 
tbiit  1  iboTilit  hKve  llkrd  toKliw  you.  [  •Iiould  iuktn 
llknl  l>i  |ilv«  T^u  t>ie  vfllcEeiiry.  I  Iiavv  inii'le  t^m- 
(ul  ^KiierliiieiitB  a«  to  ibe  efficiency  o(  tli«  ilorage 
up  to  Uie  prueiil  ttico.  Tlia  cott  ii  culiiliily  vllhln 
the  rcocli  of  overy  man  1u  this  room.  Rtetj  ainglc 
man  Iti  llii*  roum  caii  iiftnn]  th«  comfort  which  thl« 
tight  will  give  lilm;  and  an  electric  plnut  n-lli  enabie 
him  to  live  lour  or  flvu  yeari  longer  in  this  world 
than  ho  would  withoul  Iha  electric  light. 

I'rof.  Vf.  II.  nAUK\r.ts.  —  I  wuvcrymilcliplniund 
and  emtilM  nl  liparlug  ilr.  Fr«ec«>  rvniartc  »»  to 
tlie  u»e  of  seoiiiJni'y  balt«riM.  Altvr  nil  ihnl  lias 
been  aald  ou  buth  oidtK.  it  U  gntlfyiiig  to  litid  that 
wo  har«  >  certain  and  valuable  tiioihnd  ot  ligliting 
which  la  oBacClTe  and  econonilcnl.  I  wi^ti  nl*o  to 
add  my  tcalimoiiy  on  oa«  or  iw»  iioinu  which  Mr. 
Pnwce  hu  meiilioiMJ,  and  that  it,  to  tlie  cutirtcNy 
unlfomity  eliowii  by  Mr.  Plaiil^  la  any  one  who  vliili 
bini  at  hlK  Inbniatury.  I  bad  tbu  piciuurc.  wllb  mime 
fri(<iiii*,  of  vUliing  bit  iabonitory,  wiui<jmiIii(C  many 
exparimunts  made  with  a  lar^te  tiiiinburof  iccoiiitury- 
batlery  cl-11».  As  nu  all  very  well  kiiow,lii)  liivcnliun 
ba>  resulted  ill  the  ndopilon,  not  only  of  Ibtm*  nccoiid- 
ary  col  In.  but  aluoof  ibn  eelti  Ibdnanlvvi.  Tb*  iixc  to 
wliich  )»•  liat  |iut  tbetii,  )iowi.>v«r,  lim  leil  to  many 
ablnliitely  new  eKi>i!rimeiil!i,  »o  far  aa  I  know.  U  U 
alio  a  point  of  inlcreat  lo  know,  aa  probnbly  tome 
of  you  do  know,  that  I'Uuti^  himself  (ncil  a  incibntl, 
many  yoar«  a|;o.  of  covering  the  platen  wllb  iiiinldni. 
If  Profetaor  Uarknr  w«re  liera,  ha  would  bvnr  witness 
to  the  fact  tUul  Vlani6  ha*  ummI  both ;  tbnl  bn  tried 
tliaumo  thing  MTvntljrcon  ago,  and  fnun<l  that  It 
was  not  «o  cffoctWo  a>  a  batlnry  nf  bit  own  platea  by 
t1i«  method  adopltd,  which,  tboujib  neveMarily  slow, 
probably  t«iult«4  in  a  bittier  form  of  c«]l.  So  it  !■ 
gnUlfylnetokiiow,  from  theexjierimentBof  Profcaaor 
Pnec*,  that  we  are  ndvnnclng.  to  far  an  nnw  aipcrl- 
u«nt«  aro  concerned,  and  iliai  wo  ur«  llnally  ^oiiig 
back  to  llie  OLTtgliial  form  devised  by  riaiiii<. 

Tliere  may  be  one  r*Jnon  worth  mentioning.  We 
ar«  all  well  nurare  of  the  careful  and  liilerMUng 
«XpccimcTit«  referred  to  liy  Mr.  Utlgbt,  on  tli»  clietn- 
fitry  of  the  Hcondary  ballary,  Tb«gto  <ix|ierinienti 
ahow  lift  that  ilifra  In  a  (crralor  or  i«ft*  runusiion 
of  the  leail  sulphate  lu  connection  wllli  the  coll 
adopted;  and  that  alto  ihou-s  us  wliy  the  electru- 
motlve  force,  having  run  down,  aflern  jierlod  of  nut, 
ta  recovered  to  a  enrtain  eitcnt.  A  icriuit  many 
potnta  have  bevu  eleared  up  that  were  cvrtuinly  i|ulie 
eaigmaiical  before.  Now,  some  eiperiinenl*.  and  I 
think  some  of  tlioie  that  have  been  publlibed  by 
Prafetanr  Itarkcr,  go  to  >how.  thai.  In  ilic  Clanld 
Mil »»  fornii'il  by  Plinl*;,  ~  liy  a  [uIIk"-  slow  and  tedi- 
ous procu**,  but  liy  llie  melliod  of  Planii!,  —  there  is 
at  leoat  a  email  amount  of  lead  sulphuiu  pnidiiced. 
I  take  It  that  the  glvingoui  of  t)i«  cell  ii  due  to 
the  formalioD  ot  >tilpbaic;  ta  tliiii,  it  ihcuc  ci'll*  are 
fonnail  by  the  rule*  laid  down  by  I'laciil^,  i)i<.>y  will 
tiavs  a  tolerably  long  lite.  Now,  Jiiit  one  word  with 
ragard  to  the  coat.  Vou  will  remember  that  a  yvar 
orto  ago  Proteeior  Lang  ley  »liowed,  I  Iblnh  liryoud 
any  quciUoti,  iliat  ilic  peiei'citago  of  the  nullant 


energy  from  an  Argand  gaa-bumer  that  it  eSecihv 
In  producing  lllunilnalton  tn  Icm  than  one  pvr  0<M 
It  certainly  U  a  very  curioiu  result.  It  Is  leaa  tliM 
one  per  cent,  and  there  Is  little  doubt  about  iba 
energy  which  goes  up  through  the  chimney. 

Mr.  S.  &.  Kxtra.  —  Plants  was  evidently  far  abnl 
of  bis  time.  He  produced  what  Is  to^^Jay  found  to  bt 
of  viut  prsctk-nl  importance.  In  181)0  or  1801,  aboal 
the  time  of  bi>  published  experiuieula,  there  was 
electric  IJgbiing:  ecriainty  none  as  it  eitsls  UMlay. 
There  were  then  elcclric-llKbtlng  men  who  were  tu 
ahead  at  their  time;  but  ti  is  only  within  the  past 
fuuryeara,  wcmayny,  that  we  haie  hail  any  pootibii 
np|>lleaIton  of  Uie  secondary  battery.  I  lira  led  Very 
forcibly  to  consider  this  point,  becauaein  IbTf'.duiias 
the  oxpedmcnt  [  was  Uien  carrying  on  In  tlMi  olee- 
Irolysb  of  lead,  and  In  collateral  exjierimonta  wlikb 
relate  to  llie  chemical  acUoa  of  ksd  in  various  nI- 
vcuts  and  in  various  electrolyses,  I  vraa  lol  in  makea 
secondary  battery  after  having  made  one  of  Pianl4*s, 
1  made  one  by  coating  tlie  plates  with  peroxide  of  tnd 
by  electro-depoattion  —  not  peroxide  of  I«*d  formed 
from  llie  substance  of  tliu  plate  Itself,  ns  by  PUbU; 
not  by  coaling  the  lead  plate  wlUi  oxide  of  Ic^.ef 
peroxide  of  lead,  aa  the  ca*n  mny  bo,  from  exicnal 
sources;  but  by  coating  It  by  depoaltlon  from  a  mIm- 
lion  of  Itiftd  in  which  the  platee  wen  tmmeraeii.  1 
took  two  liundred  and  forty  east  plecca  ot  lead  piste, 
each  one  foot  square.  I  divided  tlicni  Into  ten  ceil*, 
making  twenty-four  plate*  of  each  cell,  twelve  ut 
wbleb  were  pmllire.  and  twelve  nei;Bt3v«,  By  using 
a  suitable  solution  of  Icsd  (a  sub-aeetate  of  letil  in 
nilralc  of  sodium),  and  by  iituiihig  that  with  aeu^ 
rent  of  ctrctrlelly,  I  pmluced  deoiinipo-ilion  of  tlw 
solution, deposition  of  peroxide  (lu  Ibe  poMiive  ptsie, 
and  at  the  »amv  lime  metallic  lend  u  n>  deposited  a|)«n 
the  negative  pliite  In  a  very  finely  divided  and  eryt- 
talline  itate.  Some  hydrogen  Is  alsodepoelteil  wHb 
the  lead,  —  an  equivalent  to  the  uxj-een  that  isd*|K»- 
iled  In  chemical  eoiubtnatloai  nith  the  leail  upon  ike 
positive  plate.  These  plates,  after  prcsaing  the  me- 
likllio  lead  so  as  to  caiiie  It  to  cohere  and  ailbem  In 
tht>  plate,  were  rnken  fmrn  this  solution  and  Imrarnol 
In  sulphuric  acid,  and  gave  a  very  satiifsf  lory  sec- 
ondary battery  Indeed.  At  that  time  (in  May,  ibTtt 
I  ran  a  dynamo  as  an  electric  iiiolor  wlih  this  l«^ 
lery.  and  I  rSei'Icd  some  chcmli-ai  ami  eleetmtille 
decompoiitlons  In  a  lolutlon  of  sulphate  of  copjitf, 
anil  illd  some  other  thinjtt  which  were  then  tli«  oaly 
possible  coinraorcial  appiicntluiia  of  mModary  Mp 
terles.  Since  that  time,  electric  lighting  by  !»«»■ 
deecenee  has  come  to  the  front,  and  u«  Ond  the  gnat 
me  of  secondary  batteries  which  has  been  ki  forrlhly 
set  forth  by  Profeuor  Preeeu.  At  that  Unw  we  lUI 
not  have  luleimphy  by  clie  dynamo:  but  we  luul  Kief 
rapliy  by  Ibe  ate  «f  the  primary  bntlerles  with  xhlch 
we  are  nil  so  familiar.  I  bate  since  that  lime  canM 
on  n  eoiisideniblc  number  of  exiieriments  irlating  b> 
spcondary  baiicrl'-i.  The  whole  subjrct  Is  an  elwtre- 
ciiemkal  one.  Tln-re  is  a  cbemleal  i)<^'ni|>j»iiiunt< 
the  solution  by  Ibe  passage  of  aeurrrnl  ot  eIretiMty. 
There  is  n  tiecumposiilon  of  tlie  water  nf  tbe  site- 
trolyte  ellhet  prlinailly  oi  seconilarliy,     Oxyg«n  got* 
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•  pikta,  bydroscn  to  (hi!  oth«r.  Tor  n  n«w  px|wr- 
(  I  linvK  tskeii  solulioni  irlikti  audi^r  clecoiopo- 
t  wlLliuul  delivi'ring  free  liyilmiji^n  utiil  ■>xysL'n. 
C  taken,  (or  liutaiicd,  •olutlnno  of  ttii-  tiili-Mlu 
id.  A  ciirraiilcAiiHMile&impiMitiiiTi.iuiil  Atli>|K)- 
I  up»ii  oiieplatfloF  peroxl<lH<)f  \«iv\,  uml,  upon 
Iber.uf metallic iMid.  Forioilance:  1  Iiave i«ktiii, 
■e  ptacc,  ■  plntc  of  carbab,  and,  (or  tli«  oilier,  a 
of  taatl.  A  ioliiiloii  of  a  low  (ub-call  «(  leul 
laml  tn  nn  «li?i.-[rulyte.  Bjr  puttiiij  a  ciirKiit  o( 
iclljr  tliruut;!)  11,  i\k  ■ction  is  to  rMse  Ili«  lub- 
lo  a  prt)to-*Alt.  Tbln  take*  oncrsy,  wtikli  li 
bml  li,v  lite  cli«mkal  action.  Thflii  ll>«  clianco 
(ctrlctly  It  returiiecl  until  tha  p«roxiil«  of  lead 
gaiii  entered  the  aoluLlant,  and  llie  lead  liu  al»o 
ed  iDEo  tliu  loliitloD.  Hie  aFlion  cif  tile  char- 
current  of  ole^trlclly  I*  to  riiw  tlir  fflnctrolytv  to 
III  ci>[i()illoii :  but  the  cliarjciiig  actloa  li  (topped 
B  thai  point  if  raachad,  beijaune  the  end  would 
created  in  piualtis  It.  I  am  also  carrying  on 
expcrlracnt*  lii  tlie  way  of  ■torasa  for  «loo- 
r  or  In  thi  UM  of  Moondary  batMrtu.  I  can 
7  give  partlculara,  except  tlil«:  tho  Idea  b  to 
rve  Uie  lut«srily  of  iho  pUte— of  (he  in*ide 
—  for  an  liidollnlCc  leiigib  nf  time,  lay,  vt  Iniig 
■y  bB  pructlciilly  wirth  while.  So  (ar.  after 
ni'mlht'  ii«e,  I  Imve  lieon  uMp  Ui  oxidiic  the 
(o  th<'  detirvd  depth  (sny,  Line-ilxteeiilh  of  an 
,  and  |n«Brve  i  hickins  of^ptallie  lewl.  Uiiiler 
£banj;n.  If  my  theory  iind  prncCica  bo  correct,  I 
|0tb«obt1);ed  Ui  replace,  at  In  llla  proasiit  known 
je-l]atieriee,  the  uxide'plate. 
if.  CiiAHi.KH  Q.  KovLR.  —  I  sbouM  like  to  lay 
Uilns'"  reforciico  to  Ihe  dieoryof  Uio  •ccnndary 
fy.  Thorc  aro  no  substances  wliluti,  placed  lo 
iposlllon  in  a  let^oodary  bnllery,  will  gire  the 
nm-idvu  furcti  thai  the  peroxide  of  lead,  and 
•ad  of  Ihn  rtanl4  cell,  laid  oppoclte  to  each 
>,  will.  It  roiiialns  as  k  was  in  IS^O,  when 
li  ^x|icrlmi!nred  and  wmce.  I  have  experiment- 
ion  other  aubmanws;  iiiid,  although  luy  experl- 
hu  nut  been  exactly  uicteu,  it  liai  been  the 
thing  lo  It. 

a  nocuwltloe  of  the  plate,  (lien,  are  the  only 
tUlM  (o  bs  constderMt.  They  are  Ibrse,  and 
krereryiimplconea.  Firi'i,  iliepln(eniaden)mt 
eondueior  of  olec(rlo<ty,  andjilial  leave*  lu  the 
It.  The  plalo,  In  (he  *acoud]pl>co,  mutt  resist 
(Hillary  action  of  sulphuric  arid:  that  leivvea 
liland  tour  orflve  ex  peiieive}metBlt,  — platinum, 
ko  on,  and  gold  and  carbon.  Our  Hit  U  very 
i  radnceil,  as  we  have  [mictlcally,  for  clili  ptir- 
loaly  carboii,  as  the  expense  of  the  oilier  metal) 
I  peat  to  allow  them  (o  be  uwd  exteiiiively  tor 
tcrtrlal  purpose*. 

yn,  nhnn  n-e  iiel  tlie  thirl  and  last  condition,  — 
fell  Is.  Diat  the  plale  luusi  rvslsi  bolli  electro- 
■HOBariil  llie  oxidising  action  of  the  currerit, — 
Vn  rcsiat  the  electrolytic  acllon  of  Ihe  current 
rataly  well.  Bin  the  oxldltlng  action  of  the 
rediicfs  till)  lead  lo  a  peroxide  In  a  very  sliorl 
Thiti  learea  us  only  on«  thing  for  »  leoondair 
tfof  Ihe  (ulitrc,  — carbon. 


I  think  (here  (s  no  way  of  upaelUnc  tlut  very  abort 
argument.  I  should  be  TCiiy  glad  to  know  If  there  It, 
How,  then,  the  in»iiuru;(ar«r  of  (lie  caiboii  pla(ee 
callod  i^mhI,  mukn  plalci  which  shall  contain  a  very 
lartce  Ainuiiiit  ot  Ihn  mib'tatice,  liecaiiie  tlie  capacity 
of  the  St ors(:e- buttery  depend*  entirely  upon  the 
amnunt  of  k-nd  and  peroxide  of  lead  which  you  can 
pui  upon  llieao  platen  They  are  Ihe  lubitance*  that 
you  will  have  to  depend  upon  for  your  olectrlclty. 
Of  course  It  Is  Dot  neceatory  to  say  that  tli>y  will 
answer  (he  purpose:  (hey  are Ui« f uhaiances in  which 
the  chcinleal  action  take*  place. 

Now,  [t  Is  poMlble  to  take  carbon  and  to  mann- 
factiire  carbon  plates  by  the  ordinary  tnetliod.  Take 
ground  charcoal,  groand  ga»>carbon,  ground  (lint, 
and  mix  gas-tar  wilh  il,  or  malasaes,  or  any  hydro- 
carbon. Till*  Is  put  Into  a  prcsi  and  the  shape  1* 
^v«ii  (o  II;  and  (lien  l(  U  put  Into  a  closed  furnace 
and  cartioulxed,  so  as  lo  drive  oU  the  gas,  and  leav* 
the  carbon  free.  Tliote  plates  are  pretty  good  for 
ordinary  primary  baiterlee;  but  when  your  lead  con* 
tains  a  lot  of  Illlle  hole*,  very  much  as  ihe  Icisd  now 
In  u«c  does,  the  pUta  Is  very  apt  to  disintegrate. 
There  Is  auch  an  enorraous  amount  of  surface  ez- 
posed,  thnt  the  nelion  of  iho  cell  Is  apt  eo  dWn- 
tegrale  the  plat«,  and  the  luctiil  will  scale  oil.  A 
belter  way  lo  make  the  plnte  la  ihen  to  be  cunslderml. 
There  is  a  melhuj  of  making  Ihete  plate*  which  Is 
very  inttcli  liked,  —  a  nielbod  in  uw  by  the  U.S. 
lighting  company  In  tlio  maniifncture  of  carbon  for 
their  IncandMCeni  lamps;  that  Is,  to  take  celluloid 
and  put  It  through  soine  chemical  operation  wbieb 
deprive*  It  ot  a  p«rt  of  Iti  gum,  tliereby  leaving  a  ettb* 
stance  very  easily  carbonised.  That  subitaiica  may 
be  cut  into  any  shape  of  plaiea  dMin>d.  Vou  can 
make  »ome  of  tlieM  pUtea  thick,  and  some  thin,  and 
you  will  always  have  a  good  pUie.  It  is  not  jerj 
stroni,  but  It  Is  a  good  pUle.  Anolhcr  method, 
which  I  uiy<ielf  lisie  uveit.  I  have  found  lo  work  very 
well,  and  1  shall  have  more  lo  say  aliout  It  in  the 
conne  of  a  few  roiiiutos.  At  present  1  can  only  (eU 
yiiu  (lie  general  method,  I  Lake  gat-tar  and  put  It 
In  a  cloefd  furnace,  and  drlre  out  (lie  ffas,  and  ao 
get  rid  of  the  ordinary  lltutuitiailiiii-gaB,  iho  heavier 
gas,  which  I*  condensed  m  It  passes  (brough  the  tubes. 
The  constitution  of  the  coal-lAr  depend*,  flrst,  upon 
ihe  oonslllHllon  of  the  cool;  In  Iha  second  place, 
upon  Iha  t«m|>erature  at  which  the  gat  b  driven  oat. 
Tlie  object  Is  lo  gel  out  Ihe  lighter  pirte  of  the  coal- 
tar.  Coal-tar  la  a  very  oomposite  aubstance.  The 
physlcid  qualltloe  of  coal-tar  vary  very  much,  accord- 
ing to  the  temperature  at  which  the  km**  were 
originally  driven  out,  and,  again,  acconliiig  to  Iha 
terapemture  at  which  evaporation  la  carried  on.  It 
require*  months  of  experiments,  ai  I  have  already 
tald.  before  one  can  delemiltie  what  I*  needed.  This 
coal'iar,  when  It  la  Urns  taken  and  evspnrated,  and 
brought  down  to  a  requisite  oooslsteQcy,  which  Is  a 
mailer  of  experience,  1*  taken  and  put  Into  a  box 
proparfl  tor  the  purpose,  and  put  In  an  oven  which 
Is  closed.  The  tojit  of  Ihote  veasels  am  cover*^  with 
sand,  and  one  thing  and  another,  In  the  ordinary  way. 
to  prevent  the  presence  of  air;  then  the  heat  Is 
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tam«d  on;  anil  gnulually  thl*  itntf  b^fUu  to  Ml, 
Yoti  rannnt  Ixk«  up  thd  vvapomted  mast  iinil  l«II 
what  wilt  be  tU  quftlltj^,  until  II  hiu  bc«n  i-vnpo- 
nu«d.  Th«n,  fiM-tniilallns  th«io  [tir«0  thing*,  you  cim 
l«ll  whnt  tcinpcrntTiro  ynu  warn  <o  ii«e  iimUr  tills  lar 
tn  ft  bcilling;  lUt^  Then  I  have  dcviieil  a  proc«<s  i>( 
quilv  *iid(l«n1]r  Incmutng  Ihii  hcaL  This  U  diine  by 
■nuin*  of  a  dntitile  area,  onn  pmrt  being  hunted  mod- 
•nitvly,  ind  the  other  to  i(iilt»  a  high  dninvr'  of  hrat. 
VThFii  the  Inr  no  longer  boll*.  It  U  aiidil«iily  c:irhi)ii- 
iuil.  Tou  thi*D  Iiave  to  make  your  plalv.  I  laki* 
IhU  aittulan^e  olid  cut  II.  It  U  true.  It  l>  cnrbon, 
kml  It  I*  proiiy  hunl,  Kiiil  there  t"  dllHi'iitty  In  cultlliff 
It:  to  I  havQ  d«TlieJ  auother  method  to  Tree  mytelf 
of  the  trouble  of  cutting  Uie  plates,  and  that  fs.  (u 
prepare  the  plates  »f  a  proper  sl^.  This  Is  ■  proceae 
which  I  davelopeil  la«i  winter.  Tli«  method  of  man* 
ntoGlurtni!  whkh  I  haw  rlesi'rlbvd  I*  4ii«cepllble  of 
GOIuUenbte  unlfoiuiily.  The  diimi-l^r  of  thew 
plotei  It  p'lrouit,  and  tliey  are  of  coiulderable  value 
In  a *econdary  liMilfry. 

Plants,  at  ciuroe,  I*  the  great  originator  of  ii«cond- 
arybattBrleaot  luuileni  timet.  Yaueaa  taki*  n  rianitl 
cell,  and  you  can  get  forty  p«r  cent  from  ll  If  it  la 
pmiwrly  chnrgnd.  A  fair  battery  will  reluru  proper 
work  up  to  ninety  [>or  LTiit.  It  does  nut  nlivxyi  do 
It.  It  liM  to  be  carefully  alutrgoil,  nml  It  will  return, 
under  careful  cjrcuui  a  lancet,  ninety  per  cent. 

Mr.  FltAMK  J.  Si-iiAOUK.  —  Xliiety  pi-rcent  of  the 
form ;  Is  Hint  what  lh<i  sppnkcr  has  tolil  us  ?  I  should 
Hhe  to  hnnw  what  pnrt  of  the  circuit  be  uks.  Does 
It  include  the  battery  ? 

Mr.  KoTi.K.  —  Including  the  battery,  of  course. 

ProfcMor  FORBRS.  —  I  merely  wl«h  to  draw  atlcti- 
tlon  ii>  this  very  point.  The  illdlculty  about  manu- 
facturing tlioso  plates  Is  to  get  them  of  a  proper 
length.  Wi>  should  know  exaetly  what  we  are  deal- 
ing with.'  The  action  Is  «saclly,  ut  coutM,  a*  It  hu 
been  dricrlbed. 

I  want  to  show  to  you  how  the  equations  come  nut, 
because  Ihej  are  very  Intrrestlng  In  showing  the 
regularity  of  the  secondary  batl«ry  upon  the  brlght- 
&M«  «f  the  Umpa, 
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Let  E,  be  the  elivlromotlTa  foico  of  llic  dynamo. 
It,  the  reaUlance  of  it;  E,  the  electromotive  force  of 
the  secondary  battery,  JCi  Its  resistance:  R,  we  will 
call  the  nrslstaiit-o  o(  the  electric  lamps  In  the  circuit. 
That  will  represent  the  rtslstanca  of  the  lights  which 
come  Into  play.  This  Is  given  by  a  woll-kiiowii  law. 
Perhaps  that  Is  the  simplest  way  to  take  ll.  Let  tia 
call  tbn  potvnttal  at  the  point  A.  e,,  and  that  at  the 
polat  B,  f,.    Thei«  are  the  two  points  where  all  the 


three  oircutis  anil*,  and  c,  and  «,  are  Ui«  |N>t«ntlals 
at  ihoie  points.  Suppose  that  w,  I*  gmler  tlian  e,. 
then  the  current  clrculiitlng  in  each  of  thee  three 
circuit*  can  be  put  dowu  Imincdlniely  In  term*  of  the 
quantities  which  are  there  shown,  Involving  the  two 
unknown  quontltU-s  «,.  e, ;  the  curronl  which  i» 
cireiilaling  In  the  partial  cirouit  of  the  dynamo 
always  taking  the  diivcljon  of  the  current  as  poslDve 
when  the  curn-nt  flows  from  r,  to  «,,    The  carrenl 


In  this  part  of  the  ctivuit  will  be 


«,  —e,  —B 
tt, 
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R,  being  the  retlstoflce  of  this  circuit.  C,  Isobtftln 
from  C|  by  replaelng  R^  and  R,  by  E,  and  R,  i 
tlvulj,  and  similarly  for  Ci  I  ft,  being  Ihentlstaneei 
Ihe  ianip-drciilt).  finally,  we  hare  the  eiiualiuo  tha 
the  sum  of  all  these  equals  trro:  that  is  to  say,  tlia 
total  current  which  paues  through  anyone  point  la 
oiual  lo  x^ro,  which  Is  a  well-ltnowo  law.  We  bare 
therefore,  the  sum  of  iliese  curreuia  (C,  +  C,  +  Cit 
equal  to  lero. 

Xow,  tills  (e,  —  ei)l*  In  reality  the  unknown  quan- 
tity. It  Is  a  diflsrenco  ot  pofntlal*.  It  Is  ilie  siiigt* 
uuknowuquautltyotthisciiiialloQ.  Tlie  n-sult  wbicb 
we  arrive  at  on  working  out  tlii*  eiuatloo  la,  Um^J 

^,^,,=  ^1^^!^.    Tlus  la  a»«tTB»efmi 

mula,  and  prabably  1*  well  known,  and  has  tmporl 
applications  here.  The  application  ee|ie«iaUy  I*  to 
llnillng  Iho  current  which  flows  through  tbe  lamp- 
circuit.    The  currant  C,.  which  is  tlie  current  io«> 

E.B.  +  M,at 


lug  through  the  lamjis,  Is  equal  lo  - 


«.r 


that  Is,  the  flnal  value  of  the  current  uhich  Is 
log  thruugh  the  reslslanco  of  the  lamp-cltvulL 

Xow,  lii're  Is  a  remarkable  thing, —  tliat,  however 
much  tbe  irregularity  of  the  dynamo- mnctilne  may 
be.  the  current  Is  found  to  be  very  steady  In  the  lamp- 
circuit  when  we  use  the  sMondaiy  battery  In  that 
poiition.  Tbe  reason  of  that  is,  the  (eeoniiary  bat- 
teries which  we  are  in  the  habit  of  naSng  hare  on 
extrnmxly  small  rcslslance:  and,  vlienevcr  we  use 
secondary  bati erics,  yon  will  understand  that  w« 
use  an  inrinltrtlmallyamall  resistance,  cooipatei)  With 
Ihn  nulstance  of  the  battery  or  the  resistance  of  any 
such  lanip-clreuiL 

tS,  tbeu,  we  lake  thnrrslatancnot  Ihnscc«ndai7hali>j 


icry  to  be  cero,  our  equation  simply  gives  us,  C'l 


with  the  other  quantliie*  cutout;  thai  Is  to  aay,  tl 
current  Is  exactly  the  tame  as  if  this  dyiianio  u-os  ■■< 
working  at  all,  and  as  It  wo  hail  a  battery  of  Inflnite*!^ 
mal  resitiance,  with  this  electromotive  forc«  of 
working  through  these  serlea  of  lamp-elrculta. 

As  I  am  here,  I  may  as  well  moke  a  (cw  rcmtrh 
upon  another  point  In  connection  with  Ihes*  second^ 
ary  batterica.  Of  course,  the  gn'at  dlRlculiy  w»' 
liavf!  had  In  the  past  timet  was.  tn  the  first  place, 
tiiat  we  used  thin  plate*,  and  they  boelcied,  Thl>  has 
been  the  mutt  serluut  objection  that  we  hare  had. 
And  It  Is  very  satisfactory  to  hear  from  Mr.  preece 
that  he  found  that  he  pracllatlly  sets  over  Ihe  btic- 
kliug  of  the  Kaum  cell  and  Toicknar  battery. 
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(orco  Kcii«raiMl  la  i1i«m  pUiet,  tending  lo  buckling, 
li  tomMbing  cnonnou*. 

I  ilo  riol  Uilnk  onf  onllnarr  wpanttor  of  matirtal 
irhkli  he  ipcjilu  of  nould  b»  tuOicieui  lu  pr«V(^iit  ili« 
buckling  o(  i»  Volcknu-  accumatator;  (or  ilie  force 
Ceiwnteil  lu  these  pkiri.  tenilins  to  buckle  ibrm.  1* 
•oniethf ng  enormouji.iind  no  nrdiiury  MipAnlnr  irnuld 
b«able  lo  roiUltlilii.  If  inch  rvflcunco  were  otIer«l 
to  tlimn,  I  iliiiilc  ihcy  woulil  lire&k.  Tbe  reuon  wby 
bo  hu  succMdeil  in  t;ctiuig  tid  of  IbU  buekllnii  ii 
becmUM  bo  hiu  rr* erial  to  wlut  III  «vldPKIIy  ttii.'  nicist 
Klentille,  aotl  whkli  will  ultliiialfly  bo  /oiiiid  Co  b« 
Uic  ino*t  |ir«bablc,  (omi.  Ihnt  ut  llie  old  Toliak  bat- 
(•ry,  Tli«  objurtiuii  to  Ilic  Fnurv  cell  va*  tim  wnal 
fl*  perfect  tyniinciri'  In  H'*  pl»lp»,  Urmlliii!  w  ronke 
Ihom  buckle,  and  wniit  of  liimioueDeJly  hi  tb«  sur- 
face, wblcb  l«iid«il  lo  iatroiluco  local  aciion.  And 
that  li  (be  one  great  derect  vblcli  haa  ben  polnliJ 
out  Bonie  time  ago,  which  I  tlilnk  niott  |)eo|ilo  nxviK- 
nlM  now  III  all  tIteM  Kaure  o«ll«  and  Tokkinar  bai- 

I  wiab  Mr.  Ppee/v  would  give  nn  loma  further  In- 
formntlon  about  the  Iciiglh  of  ll(«  □(  tlieM  cells:  bo- 
cause  atltioiigh  h«  hu  lh«in  In  hit  ctianaliig  boiiav, 
and  Hllhnugli  th«ry  la«t  only  four  nionlbt,  doe*  not 
eY*ryl«idy  wlio  will  call  wiint  to  obtniii  some  more 
dellnlie  in  formation?  and  1  clilnk  lher«  matl  ho  iw)iii«i 
genlloinan  hnr*  who  CKn  gUo  lU  more  Inturuintiun 
abi'iit  ihu  life  of  (li»r>e  batt«ri«f.  Aan  mullerof  fiict, 
llie  Idr^er  form  of  riant6  battery,  tjjo  improred  typo 
of  bntlcriea,  wlilch  I  bollcTc  wire  tried  generally  with 
oltrtc  nelil  In  onler  to  ruiitler  thviii  more  powerful. 
barabeen  generally  luusl  viih  lend,  but  only  within 
lh«  la*t  ye*ror  two,  and  therefore  Ch«)r  ahiolate  life 
to  not  detomliKKl;  boc  I  bollGve  it  l»  i<of[««tly  con- 
ceded that  theie  Tollaie  haltprles  ai  Ibey  bkre  been 
ptvpariNl  villi  lead,  and  u  Mr.  Precee  IJaa  tlietn  in 
hit  own  e«tabti>biiicnt  In  hl»  own  privain  bonin,  are 
tbe  loBKMt-tlvnit  bntierloH,  —  far  loiit:er  liv«d  than 
any  Brliflcial  bsillerlM  tiich  an  Ibe  Faure  cell  and  Ibe 
Volckmar. 

Mr.  T.  C  Vam  Drctc.  —  t  do  liope  the  pnople  will 
not  bo  dl•coun^(«d  In  working  In  Ibn  line  of  other 
batI«rW*  bcaidea  the  old  one.  I  think  lli«rear«CAtM 
in  wblcli  the  buttery  Is  sure  to  liave  a  long  lite,  an<i 
■ure  to  keep  itnclt  charged  without  lou  tor  ■  great 
length  of  tlrae. 

There  ttn  many  <iae(  for  iiicli  «  battery  m  tliat; 
and  tny  own  work  Milsfles  itie  that  the  >lnc  alkaline 
and  copper  battery  uill  (ill  a  contldorable  want; 
(or  InMancv,  lanning  the  tnagnollc  npiuinitiiii  in  ob- 
wrvatoriM,  And  work  of  tliat  kind.  1  tinve  msde  a 
■mall  battery  of  that  kind,  using  a  sjilral  of  copper 
above,  and  amalgam ikteJ  ilnc  below,  id  a*  to  avoid 
ibc  falling-down  of  the  depoiit  of  line  upon  Ibe  co[>- 
per,  thereby  ainal^inaciiiK  tli«  copper,  and  render- 
ing It  far  less  efficient.  Although  Ibe  electrumollve 
fortv  is  only  iiinciy-seven  and  ulnely-eigbt  bundredtlia 
of  a  volt,  (illl  we  found  by  actual  trial  Ihnc  charging 
the  ball (iry  and  lelihie  it  'tand.  then  tutting  It  run 
down  and  tsbliit  ll>«  reading*  at  tliu  lime,  anil  tberi 
letting  it  atntid  for  two  or  lhr««  months —  we  fuiind 
ibere  wat  not  enough  dlSorcnee  in  the  readings  to 


•how  the  allglilMl  low;  tlie  battery  bad  retained  lu 
cliargo,  M  hr  u  we  couiil  And  out  by  the  menu*  at 
iHir  command,  |)erfecily  for  two  montbs:  whkb  I 
think  U  a  good  showing.  Long  ago  I  found.  In  uring 
a  bAltery,  that  I  had  to  tie  rcrj-  particular  aboat  the 
electramoilTo  (ok*  to  bo  iiaed  In  ctian^ng  il-  I  !>•*• 
not  Itnlalied  my  Mperlm«nta  to  ■«  to  diaie  predtety 
the  electromotln  force,  but  It  b  aomewfaere  beiwMii 
a  Oaniell  and  a  Graeo.  If  yoa  eliarge  a  cell  of  that 
kind  wtlh  a  (Sfove  oell.  yoii  will  Bnd  that  the  copper 
strip  wilt  lie  alloeetber  dissolved  by  alkaline  locution. 
(i>rining  Ibe  cuprate  of  aoda  or  polaah,  accordliii;  to 
Ibe  alkaline  lued.  Then  that  breaka  up  in  ibe  fonn 
of  oxide  of  copper.  But,  If  yon  an  partteulu  nbout 
not  running  beyond  the  Itanlell,  ibem  li  no  such  dlf- 
flciilly  experienced. 

I  want  to  tny  a  word  OH  the  carbon  luntlon.  t 
am  Interested  to  know  whether  anybody  has  succeeded 
In  pmluclng  oxygen  on  carbon  to  any  cnnaidenble 
extent  without  disintegrating  iu  1  lia<«  bad  great 
difflctilty.  In  my  eiperbDenia  with  Ibe  teoondary  bat- 
tery, in  getting  oxygen  on  my  carbon  plaie,  and 
do|)caltlng  th«  oxide  of  \f*i.  I  have  found,  if  I  «uo- 
ceed  in  bringing  forward  tli«  oxygen  In  the  sUglilost 
degree.  It  leaits  to  the  diiiiilcgralion  of  the  cu-lMn 
by  raeani  of  ilie  oxygen.  Hydrogen  does  not  do  it 
at  all.  Now,  If  wo  place  a  carbon  disk  with  a  plaii- 
nuni  dUk  In  an  ordinary  Volokmar  l>allery,  we  will 
Mon  discover  bow  long  that  carbi^n  will  lant.  Tbc 
oxygen  seema  to  have  the  power  of  forming  an  accu- 
mnlalloD  In  the  pom*,  and  crowding  out  the  carbon, 
more  than  tlie  hydrogen  does.  I  dislike  to  bave  anj 
thing  to  do  with  Ibe  lead-baiter)-  mentioned.  I  ilitnk 
that  till*  matter  of  the  copper- battery  1*  worlliy  of 
posting  tnention,  twcauoe  1  ciui  see  tbose  cases  arise 
in  which  we  should  like  to  have  a  battery  thnt  we 
could  charge,  and  know  we  could  depend  upon,  anil 
Ihit  would  not  Iok  It*  cluu-gc  eien  after  two  inonths, 
I  am  positive  that  anybody  who  tried  It  would  be 
ptunsed  wlih  the  propertiee  of  tlie  copper-batiary 
made  In  the  usual  way,  with  amaigamnIMl  tine  alkali, 
cltlicr  loda  or  potiuli.  Preference  should  be  given 
to  seta  on  acooimt  of  It*  being  so  much  cheaiier. 
The  laeibod  should  be  to  uM  Ibo  Plantd  baiiery  with 
chlorate  of  sodium  in  It,  1  think  the  tendency  of 
the  copper  to  dinoive,  and  to  break  up  Into  eujirata 
form*,  I*  not  any  grcalor  when  the  loda  I*  used. 

ilt.  KOTLB.  —  I  Just  wUh  to  Inquira  of  Pii>feMor 
Vau  Dyck  how  IiIs  carlHxi  is  made:  It  makes  consid- 
erable illffcrence.  I  should  like  to  know  the  manner 
In  whlcli  the  carbon  plate*  are  fonueiL  It  they 
are  formed  by  the  ordinary  meihnd  (or  me  In  the 
primary  batteries,  the  carbon  being  iii*ile  out  of  coal- 
tar  carbonized,  Ibey  are  very  brlltlc,  and  disinte- 
grate in  tliG  ballory:  but  if  formed  in  the  uiikiiTier 
1  tpeak  of,  from  coal-iar,  pure  and  ilniplc,  so  tliat 
Ibi^y  seem  to  fonn  a  very  much  more  honiogeiicoua 
moss,  there  is  not  only  a  striking,  but  a  pennanent 
dlRnrcnce  of  the  platiw. 

Profi'Mor  Vam  Utck,  —  I  will  slat*  that  I  u*e  the 
coniuiercial  earlNni  simply. 

Mr.  KoTI.K.— Another  word.  I  tlilnk  tlut  tli«re 
1*  a  great  deal  of  dlflercncc  between  the  secoudary 
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bkttiry  MtDpotrd  of  C4irbon  pUtc*  (uid  ono  compoMd 
of  hud  pUUn.  I  ilo  nol  ■»«  mynuM  lU<  retMnn  (ur 
tm  cipm'inu  ol  tlie  oplulon  Ihnt  the  PUiiW  liat- 
tery  \»  il)'clil<?clly  moiv  tidontISc  thnn  atif  other  b»t. 
tSflM  C')m|ii]ic>1  lil  a  pUl<i  of  |>i>tiirlK[|ig  luhttniico 
dliUnct  from  ■  ptBi«  of  lusd.  Ii  li  cnay  to  cuntiruct 
A  Faure  battery  llial  will  l»it  foivter.  i(  you  only 
m»kclliPpUli->Urg«pnoiigli.  Lrnd  hnssomc  wHtiht, 
•N  It  well  knowii;  utiil.  whrn  you  are  gulns  to  niako 
a  Plaiiii^  baiicn*  of  iiiffinput  tlw  to  U*l  any  l«iieili 
of  lime,  you  will  tinvc  to  ni«ke  ■  KCOndiiry  biilii!t7 
ot  rnominuii  iF«lght.  For  any  oilier  ptirpiwe  tliaa 
piittliiic  ll  down  iti  thn  opllar  to  itay,  tlio  wolj(lit  In  a 
Krvat  furldr.  1  ililtik  that  a  l«ail  plate  a  toot  «(|iiitre. 
tti*  iirdinnry  dill-,  will  trnl|;baoiBCthtnt{  In  lli^i-iciiifly 
of  aU  piiuiiila.  —  t  do  not  guarantee  tliat  exai^tly.  but 
I  bcllRTQ  It  U  In  tbo  iirlglibnrlinnd  »t  »\x  piiumli,  — 
aitd  a  (quirv  r>t  rnrlion  plate  of  tlie  fame  site  wt^lglis 
about  ibr«v-fr:>urtlii  of  a  poiiml.  How,  a  battery 
made  of  eleven  plute*  of  le.ad  of  thia  elie  glvea  you 
nmetlilns  Ilka  ttxiy  or  icventy  pounda.  If  you  want 
tOUMvlectrotnollvn  furce,  U  In  (omn  ca»M  you  do, 
of  a  liiiiiitri!il  rolta,  yuu  liav«  a  great  weight:  II  would 
be  fifly  of  lliriBc  cells,  of  aixly  pound*  each,  wlilch 
would  give  ynii  nbnllt  three  tlloUBatiit  pniincli:  OJld 
Uiat  I*  alicigFiilit^r  apart  frnm  tbo  weight  of  ih«  el«c- 
trulyt«  and  the  box.  Carlion  i>litiea  sill  make  a  dif- 
ference of  about  twenty  p«r  i^enl.  and  Itie  carbon 
plate  has  the  lulvniilnge  of  always  riniiahiing  intact 
It  will  not  dlniile^inle.  and  will  remain  piTmnneiit 
H  long  a*  the  U\s  wtil,  or  any  thini;  else  about  11. 

Ur.  Kl.lBV  Tbomi-wi!*.  — I  siionld  like  to  have  a 
method  which  will  tell  wliclher  the  plates  will  dliin- 
l«grate  or  nut.  Comlilur  tlii>  plalci  thai  rocelvcd  tho 
deposition  ot  jwroxlde  nf  lead.  StippMe  we  were  to 
aetecl  one  pnrllck  of  uijde  which  ha.*  been  formed 
from  the  jurface  of  the  lead:  what  will  bo  tUe  eiec- 
tro.cheinlcal  condition*  of  that  particle?  F.Tldcntly 
tbo  pcraxlde  Itaolf  la  in  an  clcplro-nogai  I  re  condition, 
far  more  >u  iban  the  lead  filxto;  cutiioc|u«ntly  It  will 
aet  <tp  an  open  circuit,  and  dlslribiile  U*  oxygen  mora 
or  le»i  to  tho  surrounding  leul,  and  thereby  cat  Into 
the  lend  dcrpp-r  nnri  ileeprr,  dnilroylng  tlio  llfo  of  tba 
baitnry  In  iltui'.  [i  wiii4ld  aeein,  from  Ihli  con*ld«ni- 
tlon  aloii«,  that  the  lead-battery  la  certainly  limited 
lu  iu  life. 

Let  n*  tak«  the  cam  of  tlie  carbon  platca.  Hai  it 
yet  been  proved  that  carbon  In  liable  In  tlie  pitvcnco 
ot  paroxldo  of  lead,  in  contact?  Perhapi  this  may 
dislnte^mie  the  carbon,  and  oxIdUe  It  Into  oxide  of 
carbon,  and  at  the  same  lime  reduce  thr  peroxide 
ot  lead  lo  llie  (croxlde  of  lead  (PbO,). 

Wu  have  hi-re  two  dltfi-rvnt  aubatanMa,  one  hlfhly 
Alwiro-nevallve :  ami  the  carbon,  perhaps,  may  b« 
Inert,  and  Iheu  it  may  be  different  In  elect n>nioilve 
force  ever  ao  allghlly,  and  we  will  have  a  local  cln^iilt 
which  will  take  oxygfn  from  the  peroxidi-  of  lead, 
and  iixidiM  (he  carbon.  If  wo  wliih  to  mnkr  a  livt 
ot  that,  lei  ua  take  a  maative  piece  ot  iwroxhlc  nt 
lead  and  a  «|)eolmen  ot  the  carl>on  which  is  i:-  be 
tested,  and  place  them  in  an  alcctrolyll«  liquid  (for 
loatance,  dllu[«  sulphuric  acid],  and  ace  wheiher 
w*  have  a  dlfTerviioa  of  eloclramotive  force  bet*re«u 


tiios«  two  tub>tanc«a.  pntllnf:  In  Ihe  circidt  soiim 
means  nf  telling  a  fe«bl«  current.  If  there  t*  no 
■ucli  difference,  the  liability  of  earbon  In  contact 
with  the  iicroxlde  of  leait  would  be  eaUblUhod.  li 
may  l<o,  alio,  that  the  •lalen  <n  wiiicli  caition  (■ 
known  lo  exist  may  control  the  matter  to  aoan*  de- 
gree. It  It  well  known,  that  If  we  take  a  alick  of 
carbon,  and  put  a  current  through  It  of  a  anffldent 
dvjirro  lo  almost  vnporiie  Iho  carbon.  It  undetcoca  a 
certain  cbanjieDl  condltlun  Into  the  grsphitic  variety, 
and.  in  fact,  it  takes  n  pta'tlc  form,  at  1  lure  otlea 
oba^rrod.  Vou  can  lake  Ihla  carbon  and  uae  It,  or 
any  portion  ot  It,  to  write  with  at  you  would  writo 
with  a  iMd-paneil:  wbelhar  It  would  be  auliablo  I& 
thai  form  la  another  qiiealioiu 

Prof eoiior  Jam xa  Dbwah.— Tliere  Is  one  potot  I 
have  noticed  that  U  ot  practical  use  in  relcrencs  to 
accondaryhallerlea,  and  Ihnt  isaatolhclnequalltlcala 
the  varloua  atylM  of  baitnrlM.  I  bare  bad  an  expe- 
rience of  alx  months  with  one  form  of  ttonise-biat' 
Icry,  —  the  commercial  battery  as  It  it  now  in  ut«  on 
a  lamp-circuit.  At  It  it  arrwigpd,  it  la  iisoil  for  Hgbt- 
Ing  forty  Incandoaccnl  lainpa.  We  liavo  only  ten  or 
twelre  of  ibeae  lamps  in  use  at  any  one  time:  con- 
sequently the  demand  on  the  battery  la  not  Tery 
great;  and  ticnce.  In  charslng  the  battery,  we  flnil 
with  a  twenty- am  pore  current,  which  t*  the  cur- 
rent used  in  charging  them,  that  instead  of  tiarinx 
to  charge  tho  battery  all  Cay,  as  I  believe  would  bate 
to  1)0  done  In  c;a>c  tlio  whole  forty  lamp*  were  to  be 
uFpd,  we  charge  tor  two  hours  In  the  morning,  or 
until  I  lie  cells  give  oS  gas  fnim  the  plates,  when  we 
consider  the  charging  at  completed  I  believe,  •ftei' 
three  weeks'  n>e  ot  this  baltnry,  that  some  tour  or 
Ave  of  the  cells  that  were  to  aerve  In  ihr  Hrti  pUco 
became  feebler  than  usual ;  that  is,  the  iampe  were 
not  up  lo  their  usiiii  standard  of  power.  The  next 
mornlnii  It  wa>  fouiiit  tliat  certain  ot  theac  cell*, 
four  cir  fire  of  the  twenty-one  that  formrd  Ihr  hai- 
lery,  were  much  lower  in  their  oiecin>m<itlve  force 
tlian  the  other  cells  of  the  hatlery;  lUut  la  to  tay. 
If  the  meuii  of  the  electromotive  force  was  1.6A  rolto, 
they  wcro  down  to  !(<•«  thaii  one  volt.  It  waa 
thoiieht,  in  the  ISrat  place,  these  ceils  michl,  |ier- 
hiipa,  become  eihautled  by  short  clrcuiu;  but,  from 
very  close  eianiinalion,  there  were  ivvcalcd  no  abort 
eircullt  In  tlie  cells;  and,  furthermore,  when  the 
char]tliiK  cuncnt  waa  put  on  asidn,  those  cHlt  were 
the  ltr»i  of  Ihe  whole  baiiery  lo  (ive  evidence  ot 
being  clurged.  In  other  word*,  It  would  seem  aa  If 
the  storage  capacity.  It  I  may  use  that  expr 
with  miiar^l  lo  th(i*e  celU— the  ttorapi  eap*dl| 
lhi«)  particular  cells  had  been  dlmlaiabed  In 
simple  ivay. 

Now,  we  restored  thoie  cell*  by  a  proetM,  — 
the  pmcrt*  which  we  wore  Inttmcted  to  use  tn  Ibe 
Drst  place.  A  battery  wna  first  aet  up;  tlial  li  to  say. 
a  proionged  charging  of  the  whole  body,  —  adiar^ng 
of  Bome  twonly  hourt  with  a  eurmnt  of  twenty  am* 
p^ret,  and  lh<>n  a  illachareln);  of  the  wlioie  battery  on 
a  0x*d  resisiance,  which  wa<  about  equal  lo  I]m  ulti- 
mate resialniice  (say.  eighl-lenlhn  of  an  ohm);  U>eB 
a  charge  of  twenty  lioura  with  a  twenly-ainptev  cai~ 
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tvnt,  uiil  »tptin  k  dEsclitirgliiii  ihn  baiutr;  lor  ibnv  or 
tour  bouraoii  t?ilt  flxciln'Sitt.iiice;  Ihvii ■  n^bargllig 
for  twvDljr  lioitn;  aDiI  at  tli«  enil  o(  tliat  lim«  Ibe 
bftllcry  «M  In  good  coudllioii  ugiun,  and  Ihuse  par- 
ticular cell)  wlilch  irc  hail  (oiinil  liail  kItiiii  uiit  before 
ilkl  tiiit  iilv*  out  aitalii  ("r  wvnr»l  rtiiys;  l>iit  Iti  cvory 
cast.  I  ihliik,  itli<r[«  (Lat  prciceM  liM  b«vii  rvp«sUMl 
Ihrco  or  (our  times.  It  liiiallf  took  about  llirx*  wvcki 
(or  tli*iR  bnllcrtna  lo  gwc  (lilt.  1  don't  rrmcmbiT  ex- 
actly iiiiiT  wlirlli«r  tlin  Hani*  c«ll>  aiv  Involved,  biit  I 
think  ilial  out  III  tli«  Hve  or  six  cell*,  (our  wrv  lii- 
*olr«d  erery  time.  We  fxviuloiially  Cud  .-iiioltinr  cell 
going  In  the  lame  wny,  nnd  I  think  it  it  a  iiintloD 
of  lime  whnn  ill  tlio  cclU  will  probably  beluvc  In  tlic 
uiiin  w*y:  olhenrlH  lbs  cells  irbleb  an  icood,  And 
wtiicli  hnro  not  girun  any  trouble,  are  gooil  aetl»;  and 
lliere  i»  no  doubt  about  the  retiilAnce  of  tba  whole 
battery.  Tho  ctcctronioilve  forco  ti  very  eon»1«nt, 
with  i)i»  exception  wlilcli  I  niMt)on«d,  anJ  tlio  light 
i*  very  MtlB(actory.  lint  I  am  not  ai  nil  »iir«  thai 
Mr.  Preeee  has  found  n  lohiiion  of  the  light  in  lue*- 
Uon  by  means  of  tlie  secondary  battery.  It  is  to  iw 
hoi>«d  that  lie  liiu.  Uy  «xpfrianco  nUhcr  Indleato* 
that  we  bate  not  ifot  a  atot^ce-hnttery.  or  a  wcondary 
battery,  which  will  be  a  practical  Inatruuiunt. 

Mr.  PiiEKOK.  —  I  should  liko  to  rc|iir  to  tome  of 
the  olitrrvntlonR  iIiaI  have  liiren  mad*;  and.  in  tbc 
Hrti  pince.  I  >liotild  like  to  corroborate  vli«t  hu 
been  s^id  about  the  percenliiuir  tlial  th«  Komg^at- 
tcry  woiihl  utiliic  In  slmpa  o[  light. 

Vwy  rtcsiilly  rrnfmnr  Dttwar  was  kind  ctiough  to 
make  a  oalmilnlion  for  niu  thai  brought  out  a  very 
iniervstlng  toult,  and  tlie  result  tros  ilii*.  1  vAritcd 
to  know  th«  Tolatlvo  proporlloii  of  gnnrgy  nxpcmli-il 
In  different  in'idei  of  aniflclaJ  lllHinlnation.  1  want- 
ed to  know  how  much  wai  expended  In  the  aperm- 

ndlc  to  give  onivcandle  light,  and  bow  much  in  a 

kfiame,  and  hr>w  much  In  alKtrlc  laiupa.  Tha 
'  r«>ult  uf  Fro(eMur  l)ewiir'»  calculation  vru  to  show 
thai  lu  a  apenn-ciuiille  lor  oiie-eaiUlle  light  we  ex- 
pciiil  nineiy^evcn  watts.  Tho  experiment  with  gas 
thowcd,  that,  for  nvery  cniidlo  Kivon  out,  slxly-lwo 
walta  were  coiittinM'd.  Now,  I  hate  been  experl- 
tneittlng  with  varloui  Incandeaceni  lamps;  and  oul' 
lamp  gaie  a  roult  showing  that  It  was  poMlbio  lo 
obtain  one  candle  for  tvo  valts  and  half.  Still  with 
arc-illumination  —  nse  of  arc-llshl*.  iiuch  na  arc  used 
In  the  (ireet  —  we  gel  a  caudle  for  c^ch  watt  ex- 
pended; and  In  Uie  are-lainp,  when  bcrrtl  of  the 
hideous  struPlun;  put  araiiiid  tbcm  to  destroy  or 
nxlncc  llieir  ll;ht.and  we  gel  all  tba  IIrIii  omllled, 
we  slull  pmiiably  get  a  vandle  for  eacii  half-wait. 
U  we  can  get  one  candle  (or  the  expenditure  of  one 
watt,  and  we  do  expend  nluety-scven  watts  in  the 
procas,  It  is  clear  that  nliinly.slx  walti  nuist  have 
been  wasted,  aa  It  were.  In  that  elTecl. 

There  Is  aiioilier  point  that  arisea  out  of  this,  to 
which  I  want  particularly  to  call  your  atieuilon; 
allhough  1  am  afraid  I  am  going  to  got  Into  a  subject 
In  which.  If  Introduced,  many  of  you  may  set  me  down 
as  rery  beierodox.  Sly  doulrine  is  simply  ihi>, — 
tiiat  I  believe  the  days  of  the  ivrc-ligbt  are  numbered, 
and  that  all  the  llfhu  In  the  fuiiirti  will  lie  (iinilslied 


by  the  Ineanducetil  llghl4.  My  reason  for  nylng 
tliat  la  alrapl*  ihia,  —  that,  up  to  tb«  present  litiie.  In 
tlie  liM^andesceni  lamp  such  as  w4>  have,  the  ll|[lii  Is 
produced  by  tlie  expenditure  of  from  four  to  fire 
waits  )ier  caudle.  1  nipravenients,  and  very  rapid  Im- 
provements, are  being  made  In  the  form  of  liio  farbon 
Blamenls.  We  are  bow  uainjt  lamp*  in  Knulamt  that 
give  OS  light  with  an  Mpendlture  of  otiiy  two  wait* 
and  a  half  per  enndle.  K  ImproTement  goes  on  at 
Iblsraie,  I  ainqultitcvrtaJn  that  bo[ore  another  decode 
we  siiall  bare  Iticandeticeiil  llKht  that  will  gli-e  iii 
one  candle  for  each  wait.  When  tliat  Is  the  case. 
then  tbc  Incandesceul  lamp  will  be  used  In  place  of 
tho  arc.  The  arc  rvigulrta  eouatant  penonal  sup«!r- 
vlsliin.  It  requires  ntcchanluii  to  keep  It  lu  order. 
It  only  laats  a  short  time,  whereas  Ihe  incandeerent 
requires  no  attention  whsIeTer  afler  It  Is  jint  up; 
and  lis  life  li  very  considerable  Indeed.  In  London, 
lamps  cnti  now  be  obiain«d  whose  life  is  K<ur«n- 
teed  to  be  a  tlioutand  hours.  I  believe  on  this  side 
of  Ibe  water  they  are  guaranteed  to  a  certain  exieut, 
1  do  not  know  what;  but  If  we  can  get  ine•Dd<^sceDt 
lamp*  giving  a  light  at  the  expxndlium  of  a  wait  per 
eandle,  and  whose  lite  will  be  uver  s  hundred  bouis, 
then  it  will  be  a  cue  of  gnod-by  to  tlie  are-lnni|i>. 

Tbere  was  onu  other  point  that  I  did  not  lueuliuu 
In  regnnl  to  my  battery;  and  that  was,  I  am  iLitnt; 
ouly  seventeen  cells.  [  am  ittlng  only  thirty  volt 
lamps,  and  1  lue  them  for  socutity.  Orst,  because  It 
gtvos  me  very  few  cpIIs  to  keep  in  order;  and,  see- 
oiiilly,  beciiiMe  the  eleclroinollve  forco  Is  so  low  that 
tliere  b  not  tho  sllghleit  lt»r  of  shock,  and  coiis^ 
qucntly  there  Is  not  tlie  least  tear  of  fire  due  lo  a 
■hurt  circuit  or  imperfect  action  In  any  of  the  inau- 
latlou.  III  liolaied  house*,  the  lower  you  can  roduce 
the  electromotive  force,  tbc  lafer  It  will  bft. 

Now,  with  rettarti  lo  carbon :  I  am  sorry  lo  say  that 
I  differ  nliogeiiior  from  Iho  view  that  hu  been 
cipresaed,  that  carbon  U  likely  to  replace  lead  for 
secondary  batteries.  Carbon*  do  disiiilegrala  with  ui 
In  [.ondoii  to  a  very  large  extent  In  the  preaent  form 
of  battery.  1  hail  the  bl-chromate  baitcTy:  ibu  bai- 
lery  n-e  jirliicipnlly  u<e  Is  a  bi-<:hrtMnate  battery.  In 
that  battery  the  carbons  do  not  last  more  than  IwelTe 
raonllis.  They  dodialnteKralc:  tboyinmldelo  pieces, 
they  become  quite  soft  and  nponsy:  and  ii  Is  quite 
impoMlble  to  U)e  any  form  of  carbon,  —  moulded 
carbon;  and  trc  uv  obliged  lo  u>e  cut  carbons,  aa  the 
mouUled  carbons  would  not  last  more  tliao  two  or 
three  months.  While  the  cut  i-arbon  doot  not  last 
more  than  iwette  months,  tlie  lead  in  the  secondary 
ballorles  would  last  more  than  twelve  months.  I 
said  that  I  did  not  oRroe  wltli  tho  remark  that  was 
made,  the  sUtoment  that  It  lattBd  only  f«nr  months: 
I  think  It  will  last  more  than  twelve  nioiiihs.  ]  know 
of  bouse*  when:  llicy  hare  been  In  use  (or  more  ihan 
twelve  month*,  and  ]  am  quite  salisfled  that  the 
leail  nsed  In  ihe  one  I  have  deicrllied  will  hare  a 
dumbllliy  of  more  than  twelve  month*.  I  sitall  oot 
be  tlie  least  surprised  If  It  Iast«  for  two  or  l]ir«e 
years. 

Now,  I  look  upon  the  employment  of  the  second- 
ary battery  for  starting  Ihe  gas-engine  ai   simply 
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bubarouiL  I  utj  IttU  becMiM  I  belleT«  tb*t  the 
irliok—I  •lioulil  not  utiT  111*  wholp,  but  tli«  gnutr 
portion — of  ihuotuMiliai  liHve  limiiiilit  tIi«*Mmid- 
■rjr  IwlWrirt  into  lach  iil  re|>iU«  an>  ilui-  to  iIm  vari- 
oul  bttrbamu*  priPlUa  tlisl  bate  Iimtu  mloptcd  bjr 
tbiMM  »lui  hkv*  boon  u»Id|I  •oooniliiry  biltcriu.  And 
tbM«prMlleMlMT»b««aliidirlK^  tii  wiUi'>iii  the  pcr- 
(011  knowing;  lhein}iir]rlh«<r<i*r«duin^  to  tht>  battery. 
Tbi'  pni(.-lic«  bM  been  to  ilosh  in  »  pisoe  u[  mvta)  in 
ordsr  t»  >««  Ihc  *(iarliii,  biiJ  Ibcn  to  tay  vrbat  aplentlld 
ordsr  tli<  bsU«ry  vw  in.  A  iiii)n>  ln<<iuitc>ui  or  kin- 
tal pntotice  cuuld  not  be  ariopt^il.  li  In  Ju*t  ill(«  a 
doctor  cutting  off  ■  mkn's  (orebead  to  «xiiinin<!  tiia 
tongue.  Such  «  pracllee  a*  ilial  liw  gireii  Ibc  poor 
batlorj  m  otmiKUl  blow  bi-tw^cn  ti>o  rywi,  wlilch  It 
will  •iruKgle  with  fvrdays.  Any  pncllcn  that  con- 
staiiilf  tnlh  Into  action  (bi'  force  of  tbe  batt«ry  on 
•ucb  a  abort  circuit  i*  (Imply  barbarout,  and  (endti 
to  dnilroy  Ilio  bBlI«t7  more  than  any  tiling  clio.  t 
l«at  cnrery  c«ill  of  niy  battel?  evury  nni>min4[  wlib  a 
CaUaiiouiPtM  of  a  huodred  ohmn  r«»l«[An««.  Tbe 
giilvaiiomcter  ii  tlmply  run  through  on  tbe  cells:  It 
take*  but  a  abort  time,  and  you  can  aoo  exactly  tbi? 
condition  of  iJi*  cclli  wliboiil  In  any  way  Iniorfcrlii^ 
Willi  111*  condition  of  yonr  batt«ry. 

Tli«ni  li  onu  point  about  nblcb  E  aliould  Uk«  to 
have  Profewor  Dowar  cnll  us  a  little  (ORivtbing. 
Thorn  la  one  defect,  and  It  l»  a  very  pocullar  defect, 
111  aJl  of  tbeM  fonni  of  Mruunilary  baii«rle«.  It  fol- 
lows, after  a  ahort  ttme,  from  ouverliiK  the  plate  wUli 
minium,  and  ll  Is  the  (ormatlon  nf  trcp.i  an  Ilia  platOu 
Tliat  formatlnn  h  olwervable  in  that  form  and  type  et 
battery,  and  it  it  not  being  ob«<.-rved  wilb  the  Plants. 
Plants  birnseir  has  never  *u(fcred  from  the  furmallon 
of  trcca;  nor  iiav*  I,  In  tlio  battvrloi  I  ani  using,  seen 
th«  *liiihl««t  tiga  of  tkesa  trees:  thor«f<>tv  [  iliink 
that  tli«  mode  of  leparatliig,  to  prevent  bnckliiiic.  In 
my  cmc  will  be  a  care.  It  will  not  prevent  treEing; 
and  tlivrofoTQ  It  will  not  cure  that  defect,  which  In 
one  of  tlie  most  serious  d«f«cu  of  tb«  l''niiro  but- 
tery, 

Kow,  1  will  not  any  any  tiling  about  primary  bat- 
teiie*.  I  mnnllonwl,  when  Arst  tpenklng.  that  Ihon: 
had  bei^n  it  bijihI  deal  of  fnlorMt  ciprpseml  about 
socotidary  balturiUB  and  Ibeir  Iniroduction ;  but  ther« 
has  bi'uii  none  exprctied  alioiil  primary  batteries. 
Such  a  bnttitry  nii  wo  have  to^Jay  has  been  brought 
before  i)i«  linden  public;  and  It  hm  l>ecti  *1inwn 
tlint  the  products  ot  the  battery  fonued  in  its  action 
will  repay  the  cost  at  the  battery,  and  ilul  tbe  prod- 
ucts can  be  sold  for  mon:  than  llicy  cost;  therefore 
it  lias  been  anisested,  that.  It  ll  be  true,  it  would  bo 
R  qiUodid  thing  for  tlie  government  U>  buy  up  all 
tbwa  batteries,  and  to  mo  them,  and  In  tliat  way  to 
pftj  oft  tbe  national  debt.  A  Kreat  many  experiments 
Iiaveboon  mule;  and  lhercsult«of  Ihose  experiments 
are  not  U'  be  disciirtled.  They  are  succetif uliy  used 
for  certain  piirpotei.  but  they  are  not  junC  yel  p>lng 
to  klH>ck  out  of  the  field  sec^ondury  baiieries  In  llie 
way  tliat  ha*  been  doicribed  before  va. 

Til*  qualitlr*  lo  which  Prof«>«or  Dewar  referred 
An  due  tu  lhi>  impurities  uf  Ibe  latnp.  I  have  suf- 
felwl  tuBiewkat  lu  Ibe  ume  way.     1  bare  cured  ll 


pncl»ely  In  the  aaine  way  by  pulling  oo  tbe  power 
for  twenty  hours ;  and  in  that  way  t!ia  tmpuriites,  or 
wbateTcr  they  may  be,  have  been  JoMlcil  out.  Tbo 
rosnlt  ha*  been,  thai  llils  hai  had  to  be  done  about 
every  two  inontlu.  wbvnevcr  there  im*  a  ri'petitloo 
of  the  dllBciilty.  What  1  am  going  in  du  li  ibis: 
I  am  going  to  liave  my  bnttitrr  In  'ueh  order  thai  I 
ahal]  doToto  one  day  to  the  charelng  of  the  battery; 
and  my  gas-onglne  will  be  goini;  all  liay  l» iic,  and  that 
will  choice  up  my  battery;  and  1  shall  hare  on  tliat 
day  suflleipni  storage- power  tu  enable  me  to  Iccc|i 
my  house  lighted  for  the  reat  of  the  woek. 

PmfeaaorJ.vuBa  DRWAit.— Uj views  witb  r«^c«t 
to  tbechemlsiryof  sDoondary  batteries  maybe  «liortly 
cxpretsed  as  fntlnwi;  I  feel  thai,  In  tlic  fulur«.  some 
other  body  than  tlie  poroxidn  of  lead  will  be  dlfoor- 
«red,  which  will  more  efficiently  Tepre*«nl  tbe  amount 
of  energy  ubiorbed.  1  take  ll  to  be,  that,  after  all. 
It  b  tile  question  of  tlie  relative  eflkiency  of  ancL 
bat icrks  which  Is  the  real  question  under  discuwlon. 
The  electroiyilc  ac^oii  Is,  aflor  all,  tlie  question  m 
are  to  clltctiss-  Now.  it  seems  to  me,  apart  altcgeUker 
from  the  dIRIcuUies  o(  local  action,  ilie  queiiion  Is 
whether  any  oiber  chitmicitl  bodir*  likfly  lo  be  formed 
during  elMtrulysis  will  be  as  cfltclent  a*  tbe  perosld* 
of  lead  in  the  construction  of  secondary  haltcrlot. 
Let  us  take  tbe  esse,  then,  of  the  type  of  tbese  reo^ 
Uons.  In  onlinnry  cases  of  cliemicai  action,  we  have 
often  two  actions  tahiuK  place.  Take,  a«  an  illii*- 
troiion,  tbe  formation  of  cliloraie  of  poiath.  As  k 
DMtter  of  fact.  In  this  com  od  exotbenuic  and  an 
•ndotliermlo  action  take  plRM  sl«te  by  side.  The 
tolal  nclion  take*  place,  like  tlie  majority  of  cliemlral 
actions,  with  a  considerable  etolutlon  of  boat:  but 
the  evolution  uf  lieal  li.  In  this  case,  duo  lo  the  for- 
mation of  tbo  rhiofidi?  of  potaMlum,  and  not  to  tti« 
formatioti  uf  Ibe  chlorate.  A  chlorate  wunlil  lie  «a> 
dotbermlc,  would  be  mluui,  or  there  would  be  k 
reduction  of  tbo  tempemlurc  during  the  production 
of  such  bodies:  therafora  tbe  onprgy  tor  the  (onna- 
tlon  of  the  chlorate  Is  really  In  some  miraculous  way 
eilncicd  out  of  the  energy  produced  by  tbe  direct 
formation  of  tlie  chloride  of  polastlum.  The  pto- 
ductloii  nt  imroxida  of  hydrogen  during  olecirulyala 
resembles  that  of  the  chlorate  of  putasslum.  It  la 
endolhermic,  formed  with  a  conaidervble  absorption 
of  enrj-gy,  and  consequently  can  decompose  Into 
water  and  osygen  again  with  an  ovotuilou  of  hesL 
U  w«  could  construct  a  battery  In  which  all  the  oxy- 
gen  Is  fixed  In  this  way  In  an  unstable  body,  ibere  I* 
no  question  but  we  could  produce  by  this  nteaBS  a 
much  hiither  electromotive  force  lo  seeoadary  baU 
terles.  If  we  lake  the  case  oT  •lectroiysl*  of  salt*, 
we  know  very  well,  that.  In  a  great  m.ijorlty  of  aolta 
nsed  for  ordinary  purposes,  llio  electromollve  forc< 
U  pracilcaity  constant,  wblle  thai  ncconlt  with  the 
well.known  fact,  tliat  the  thermal  value  of  the  for- 
mation of  tbe  majority  ot  soluble  salu  ■*  nearly  In- 
dependent of  both  the  ai;ld  and  the  bue;  lluit  1>  to 
say.  It  Is  nearly  constant,  glvlnx  something  Ilk*  fif- 
teen lliousand  gramme  units  p#r  equivalent.  For  a 
direct  battery,  therefore,  comprised  of  soluble  oxide 
and  soluble  acid,  tbe  •Icciromutlvc  foivo  Is  practlcallj- 
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convt&nt.    To  g«t  a  hiebtt  eI«etii>mo(ire  fonw,  we 

muit  produce  boillvi  tik«  pcrmnneanic.  cliloric,  or 

climmlc  acliln.  or  pprcixUle  nt  I«ail.     Il  woiiM  icpin, 

4uTiiixUi«  «Ivctr«l]'tU  of  wni^r.  pcroxl-lp  ut  hyUro- 

fen  U  pTi>ducuil  iu  very  small  quiiNlily.   T)ie  pen>iiilft- 

l^if-liydrofRn  reaclioDi,  wtikli  nrc  lo  cMlly  rvcognlcej 

■D  Mid  lliild  whloli  unilcrgooi  rkctralj^b,  do  not 

'  b«loiU!  to  It,  lint  coiun  from  n  iifw  »i;ii).  nlled  por- 

suljihuric  acitl.     It  ^eem*  l)int  iwrtulpliiiHc  acid  la 

.  Uie  Snt  prodact  ot  the  procpia,  and  Ibat  thia  pcr- 

pnlpharie  acid   la   uiidniitiii'dly  the  aRnnt  which  la 

enrrallr  f<>rni«d,  aiid  is  nfirii  cbaract^rUeit  as  lite 

LfWroaiite  of  hydrogen.     Tliat  bcjnu  the  cnac,  lli«ru- 

ore,  wo  bare  to  conaidvr  aaet  wlititc  we  caii  liavc  a 

or  canv«»a  rnactlon.      Tlio  action  of  Iodic 

ETaclil  on  hydrloille  acid  U  a  wt'tl-known  cm*.    Tliere 

la  llniluubl^dly  a  considerable  JlksipatloD  of  eiierf^y 

In  the  ceneala  of  toilic  acid,  hccniiic  It  U  not  ciido- 

bermtc.  Ilka  chlnric  acid.    Tlmroomnnt  tliahydrlodlc 

laeld  la  niix«i]  with  the  Iodic  acid,  frM  Iodine  and 

ater  rcaull.    The  original  coDaliluent*  appi-ar  a^ln 

Ithont  tl]«  coinplkallon  of  ancondary  reactions.     It 

rtactlons  0f  Ibat  kind  that  wo  n>qiilrp.     Ii  la  to 

qnetllori  o(  dlacoverinit  reaction*  c^f  that  kind, 

without  dinlpaltuu  of  euer^.  that  we  sliall    Id  the 

future  look  for  the  funb«rndvai>c«ot  lecondary  bat- 

With  reference  to  what  haa  been  slated  regarding 
I  eooQomicat  working  of  the  liicaadescenl  lamp,  It 
quite  clear  that  Rich  favorable  resulta  can  only 

JcoRiR  from  working  with  an  liicandeacrnl  Blanii-nl  at 

Eft  very  fali;h  temperature.  There  Is  no  reason  wby 
)  Incandescent  fllamcnt  should  not  ylrld  the  aamo 
Bdeney  aa  I  he  arc.  Some  yeara  ago  I  mado  o  aerlta 
of  vxparlmanta  aa  to  Ili«  Incrvaia  of  the  Amount  of 
lumlnoua  Intetully  with  the  temperature.  Since  that 
time.  eai>«rinionla  bare  been  made  by  Viollo  and 
other  eiimrimcntcni.     All  ttia  rcaulta  tcr.m  lo  prove 

^tfaat  aa  an  nvoraga  and  fair  way  of  repr««eiitiiig  the 
~  eta,  anlUoient  In  Ae  iii««n  time  for  practical  piir- 

']losea;  tbat,  above  a  temperature a(  fiOO^C.,  the  mean 
rate  of  Incrcaw  of  lutnlnoui  Ini«n*lty  la  as  a  aixlb  nt 
the  |K>wnr  ol  tli«  temperature. 

Tills  law  (>nab]ea  ua  to  circulate  tJie  teniper>ture  of 
tli«  iucandeaeent  Blainent.  There  can  be  no  doubt 
of  the  explanation  of  the  odvantofii'  of  workltiK  at 
higher  totnp«racnrt<«.  The  greater  thu  tern i>er«t tire  of 
the  DIament,  the  hisher  la  the  mean  refrangibllliy 
of  the  emitted  light.  If  blue  light  U  conaldercd. 
Instead  of  the  Increase  being  a*  the  alath  imwer  of 
the  trinprrainre,  It  moves  np  to  the  seventh.  In  case 
of  the  violet  mya,  (he  rale  of  Increase  would  more  up 
lo  the  eigbili  power  of  the  lompetttture,  and  con- 
*c-]ucnlly  the  percentage  of  raja  ot  )i1|th  refranicl- 
blllly  !■  greater  at  bighfr  tem  pent  lures.  I  still  think 
that  there  are  a  great  many  puinta  in  connection  with 
the  cheuiical  conatlCutlon  ot  the  secondary  battrrj 
which  require  further  InvosllBatlon. 

Mr.  Kkitii.  —  (  would  like  to  ask  Profeator  Dewar 
wbethnr  ha  baa  Inreatlgaied,  either  theureticaliy  or 
practically,  the  decomposttloii  and  ro-coin position  of 
the  aub-«ait*  of  lead,  such  u  I  conaldcrod  anmc  lime 
■go,  and  were  the  tubject  of  dlscutilon,    1  think  he 


m»  not  prMCBl  at  tbe  tlrae  when  I  ataied  my  awn 
experlineot*  In  tliai  line. 

Mr.  Dkwau.  — No.  I  niBn>t  to  any  that  I  hate  noU 

Ut.  Kkttb.  — Takiiin  tbe  soluthiD*  known  m  Uou- 
lanl's  Bulutloivs,  or  iuh4>lta  of  lead,  which  are  all 
very  soluble,  the  pefuxlde  Is  readily  formed  and  dia- 
tolvad  and  rv-dluulved  In  that  solution,  aa  my  own 
experiments  bav«  shown:  ao  far,  I  have  carr^il  them 
Into  pracUcal  effect  otdy  In  laboratory  ex|ierluient». 
But  I  have  found  that  all  tlie  electricity  1*  returned 
aa  electricity;  hut,  ot  cimifm,  all  the  encrvy  la  not 
telumed. 

Mr.  DsWAit.  — As  I  nnileraianit  it,  ibe  eventual 
action  it  adtnillFd  lo  be,  (hat  the  peroxide  of  lead  U 
really  pmduci-ii  from  thr  sulphaln.  All  I  can  vty  I*, 
that  it  yon  lake  and  ciiinpivM  a  block  ot  tiitpluite 
of  leail  on  a  plailnuui  plate,  and  it  It  la  electrolyi^il 
tor  hours,  fou  will  get  a  small  deposit  of  peroxide  of 
lead. 

Hr.  Keith. —I  think  the  gentleman  mlsundar- 
filooit  my  qurstlon.  t  want  to  state  here,  that,  from 
solutions  of  sub-acetate  of  lead,  there  is  by  elt'ctro- 
lytlc  at^llon  diip«*lted  upon  one  pola  thn  peroxide  of 
lead, and  metallic  lead  is  depoaited  on  the  otbsr  pole^ 
Tlie  roverMi  of  tba  current  revervea  the  operalloii: 
the  peroxide  of  lead  enlera  the  solution,  and  tead  la 
illasolved.  There  ta  a  dltTerenee  of  potentials,  taj, 
ot  I.TOvolia. 

I'rof.  tiBriRoe  F.  Barkkh.  —  I  should  like  in  point 
out  tome  of  the  defecl*  In  storage- bail erles.  1  made 
an  expt'Tlmmt  three  yean  ago  with  secondary  bat- 
teries, and  I  culled  attention  to  these  exjierlracnta  In 
the  meeting  of  the  Amerfcnn  asioclotion  at  Jlon- 
treal.  I  tntlere  tlial  the  some  IhlnR  Iiod  been  fuund 
by  Oladstnne  and  Ttllie;  but  I  think  that  It  did  not 
excel,  although  they  aald  in  their  paper  tliny  had 
ae«n  it  referred  to.  The  cell*  to  which  t  referred 
went  not  Ftan  eella:  they  wora  cell*  of  tlie  Plants 
type,  of  a  pectitlar  construcilon.  "nie  lead  plate* 
were  nf  a  pecuJiar  form,  hut  tbey  were  eiitWIy  sepa- 
rated from  each  other.  Tbey  were  separaleil.  also,  by 
pieces  of  waoil  to  proTcnt  the  buckling.  Now,  wllh 
regard  to  wlietlier  It  wns  tlio  linpurltka  ot  the  lead  or 
nut.  1  ain  not  inclined  to  agree  with  Mr.  Keltli  on 
tbat  point.  The  lead,  In  the  ftrtt  place,  was  clean, 
I  have  no  doubt  that  Ihs  claim  was  a  good  one,  and 
that  It  was  as  absolutely  pure  as  lead  could  be  ob- 
ulned.  Beyond  that,  tbey  were  ao  pla<«d,  ihat.  If 
the  load  vraa  not  pure  lead,  any  local  action  that 
would  take  place  In  the  cell  on  account  ot  tbe  Im- 
purities of  the  ninlerial  would  not  affect  the  general 
electromotive  force  of  the  cell:  It  would  catiao  ft 
waale  of  tlie  material,  but  no  other  effect,  and  would 
not  attect  the  raalstanca  of  tbe  battery  of  Uil*  <«ll, 
nor  lla  electromotive  force. 

t  attribute  this  action  to  the  fortiialiou  of  some 
non-conducting  film  over  the  surface  ot  Iho  plalea. 
both  the  peroxidlited  plate  and  the  metallic  lead 
plate.  There  U  no  doubt  about  it,  hoih  that  ibo 
metallic  load.  In  Ibia  particular  fonn  in  which  ue  find 
It  In  the  aecoiidary  tmttOTy,  la  attacked  by  sulpbnrlo 
acid,  wllh  iheformailoiiof  sulphat«af  lead;  and  that 
there  la  a  chemical  acthm  and  reduoUon  of  tbo  Itad 


394 


SCIENCE. 


tVou  TV".,  So.  88l 


in  tbe  cell,  wWeb  ii  »Im  attMk«d  b;  thn  *Dlpbaric 
nehi,  witli  tli«  fornuilon  of  (ulpliata  uf  IcmI.  W* 
alt  know  thnl  aulpliitt*  of  IckI  i*  &  pretty  fair  insu- 
lator. ]  ililrilc  ilie  action  polnlFil  out  by  ProfcMor 
TrowbrUli;e  In  Ihvs'?  ci-lli.  anil  tlin  lai^t  llint  Uier«  vaa 
•  llttJe  lulpliatc  fonnnil  itiirfiiK  iho  iifinratlon  of  tlio 
«eU;  tlie  (act  ijiat  iti«  t:«I]  U  fFstoriMl  after  till*  pro- 
longed cliarKltig,  ill  whJcli.of  coiirau.  Llierv  inuit  ben 
givMl  loM  iif  «n«rc7;  mid  i\k  favt  ib.-it  tlii-y  itiv  rralored 
U>  tlietr  original  conillilon,  —  vouli)  indiico  mr  to  bc- 
lifrro  that  It  I*  notliliiK  >tii«  to  the  impiirlly  In  iliu  load, 
but  ratlicr  la  owing  to  tliflnoU'CondiiclIriK  film,  wtildi 
dl(c<)lora  tbe  pJaii'.  flMidci  tlint,  wllb  regaiil  to  tlie 
ihorl-circuilliig,  there  la  no  (horl^clrc'iltlng  in  the 
cull.  I  am  qulto  aatlafleil  froin  atfiidinl  clrvum- 
(lancw  aiid  obnervAtioiia,  and  from  exiiertmonis  ibat 
wnrv  niBiJe,  tb&t  tli«7  mw  no  itiorl-clrcuitliig  In  Ibe 

Mill. 

Bofone  1  Ii-'bvc  ihlit  tiibjivl,  I  ibould  1I1»  to  tajr  a 
word  or  two  with  reicanl  lu  tli«  lio|w  Ibat  1'rofeiior 
Proece  indiilsail  In.  I  am  gbtl  tliat  lie  liu  lii'I  auch 
Ml  Miaotirngiug  experience  with  ti-f  ani  to  aiorngc- 
batUdCA.  I  an  Indlnod  to  tliliik  li«  will  lio  dlsap- 
polnied  In  thn  bo|i«  espi'cuMi,  cif  being  able  u>  cliargc 
the  collt  on  one  day  of  the  wook.  and  tlien  um 
titcm  during  ibe  r«t  of  tbe  wmk.  A  vpty  altopio 
calculation  would  conTlnec  lilni.  ai  well  as  tb«  con- 
ference, that  auch  a  plan  1»  not  pniotli-nbli?  with  his 
pnoniit  ptaiil.  Fi>rlia]>s,  if  he  liicrcajca  his  plnnl.  lie 
niiir  be  able  to  dolt;  ho  eannal4r>  It  wiih  whit  he 
has  on  hand.  It  we  tuke  ilie  lVi;ure«  a*  I'rofcMor 
Prwce  hu  given  ibem.  of  a  candle  fmrn  3|  waits  of 
«ncn;y,  a  lit-can<llo  lamp  would  re<|nlr«  40  watia, 
and  that  (tlvns  iis  nn  elltdeney  of  aboitl  Itt.O,— Ifl- 
candle  lamps  jior  )ior»i>.power  of  candle  .en  ngy, 
which  1  must  aajr,  tn  the  lint  place.  Is  good  lighting. 
40  walls  witli  30  Tolta  botwaen  its  terminals,  will 
giTe  a»  SI. 3  ainptipu  aa  the  current  to  the  laniii. 
Now.  if  we  suppose  that  Mr.  Prewa  lias,  in  using  10 
himps,  foriuBiance, —  I  do  not  know  how  many  Ibcro 
mi*  In  ttie  plant  iiicd;  w«  will  say  10  lamps;  put 
the  ntmiber  aciiall.  beoauae  10  lamps  are  ^iiouich  for 
onllnasr  u«e,  —  10  lamps  would  reijuire  13  auipj^rcs 
to  maintain  theoL  V.l  ampi-re*  for  3  hours  would 
be  30  ampire  hour*,  we  will  call  It,  on  an  aTOrage 
nlglit.  anil,  for  soriin  nlithis  in  the  week,  would  be 
2Tt  ani|H'r«  hiitirs.  Now.  ne  dirlde  31S  by  the  effl. 
eipncy  ot  the  siorai;e. batteries,  —  forty  per  cent, — 
and  we  will  get  aa  the  loial  number  of  ampi'Te  hours, 
dufins  which  llio  battery  nitiai  bn  charged,  IKIU}.  If 
wc  dlrido  that  by  the  uiiniber  uf  honn  which  (he 
cliargiag  woulil  occupy,  — twelve  hours  during  the 
day,  — Uist  will  give  us  the  lime  used  in  charging 


tbo  slorago-battery,  to  producs  lUls  result,  anil  gtre 
Ihe  cumni  to  t)i«  storag«-lMtt*ry  of  M.9  anpiras 
and  4S  tolls;  in  other  woidi,  TiS  arop^ras  lo  .8  of 
an  ohm.  Tbe  charging  retiitauce  of  the  battery 
would  certainly  he  greater  than  .8  of  an  obin.  1  eill 
the  dhatglng  resistance  of  Iho  halter;  tlie  dlffereiiM) 
of  iwision  between  tbe  tertnlnal*  of  the  baiWff, 
while  the  bailory  is  being  charged  at  the  time  by  lb* 
current  flowing  In  the-clrcult.  That  is  what  I  desig- 
nate by  the  term  '  the  charging  r«sU[anco.'  The 
chaining  resistance  I  am  sura,  from  toy  own  expert- 
meuts,  cannot  be  less  Iban  S  oUitt*.  Second,  Tb* 
current  of  his  machine  would  be  very  materially  re- 
duced, licsidos  that,  admitting  that  be  could  get 
this  current  of  mendy  '>!  ainptres,  wblcb  he  rcqutres 
for  chnrcins  the  battery,  the  qaeatlon  Is,  How  loag 
would  his  cell  stand  a  current  of  llial  iiiapiitnde  f  I 
am  Inclined  to  think  that  a  very  tew  weeks'  char- 
ging witit  a  current  aa  great  as  that  would  rerj  soon 
use  up  his  c«ll». 

Ut.  PaKSCK. — The  assumption  of  Ihe  tempers- 
tura  ha  staria  wlih  ther?,  is  wrung;  for  I  am  oitlf 
using  leii.cniidlo  Iam|>s,  and  they  absorb  nine-tenllu 
of  an  ain)H're.  If  you  go  lUniilgli  with  a  calculation 
on  paper,  you  are  sure  to  make  a  mistake,  ilj  csl- 
eulatlon  shows  Chat  you  cnii  get  two  hundrvd  am- 
p^^<l  hours  out  n(  my  bntler^':  it  so,  1  shall  lis*« 
enough  to  last  me  a  wlinin  week;  and  the  batterica,  I 
am  <|riiie  mire,  afler  they  have  licen  used  a  tittle  tlni*, 
will  give  ine  that,  and  a  margin  to  n|iare.  I  ain  quit* 
certain,  notwithstanding  Uioiie  flgurcs  thai  t  bad  Ili« 
pleasure  of  going  over,  thai  1  shall  Ihi  abl«  to  report, 
that,  from  one  day's  charging,  1  have  got  my  ligbl 
for  a  wpolc 

I  will  mention  one  fact,  which  I  mentioned  to  joo 
this  morning,  tlial  my  ganlener  cut  off  the  top  of  hi* 
fool:  at  ibnt  timu  luy  battery  was  charged  up  PrM«y 
tnomlng.  I  liad  a  dlnner-pMty  Friday  night;  and 
wli«iievpr  wo  hare  dliiner-|iart1ei  we  make  all  tlic 
show  we  can.  On  Saturday  I  had  no  <llnncr>put7, 
and  1  used  iny  lamps  a<  usual.  On  Snnday  I  o»«d 
my  lights  as  umal.  On  Monday  momlu)!  my  man 
cut  off  his  con.  I  liad  a  dinner-party  on  Monday 
ni|;bt,  and  I  did  not  know  ot  the  accld'Ul  at  all.  I 
got  down  Just  in  lime  to  drvM  tordlriMnr.  WUhoitt 
saying  a  won]  to  nnybody.  I  trusted  to  my  batterr; 
and  I  foimd  my  battery  hold  on  fur  Ilui  whole  of  Ibat 
nlghu  1  had,  without  any  further  allanllon  to  tlM 
battery,  sitflicient  ligiit  tor  iwo  diiiner-parllca  and 
four  days.  And  I  ihink  if  wc  did  tliat  hi  an  emw 
gency.  with  a  llKk  R«ntto  care  llul  could  be  gtren, 
I  shall  not  he  far  wn>iig  In  saying  that  1  sball  hftv« 
enough  fur  a  week's  use. 
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COMMEST  AND  CRJTtCISM. 

l*ii<)rESMO»  Ci/rTKXiiJ.,  in  aii  niipciidix  to 
Ilia  new  *  Applied  ni<><.-li.iiiic«,'  <1o«ci'ibM  tliv 
orgnnixalion  ortlie  §chool  of  eitgincoring in  tlifi 
Royitl  naval  eotl«^  ul  Greenwicti.  He  stutcs 
thai  the  Uaining  or  the  atiidonla  In  the  practiot- 
oT  naval  archiliH-ttin.-  aiul  of  i-iigiue«ring  takca 
placv  in  the  dockyards  bcfon;  foltriug  the 
college,  and  during  thv  tbrra  snmincr  motilba 
in  wlilrb  lb«  oolkfte  iaclosed.  For  such  liain- 
iiig  111"  consKlcrs  tbe  oollt^ge-work&Jiop  n  very 
inijtprfpct  Miilwlituic,  and  ttint  ii  occupies  tiioo 
'  wbicb  may  he  better  aprnt  flaewhere.'  He 
fhrtber  deprecates  tbe  use  of  mo'tds  iti  tMcti- 
Iiig  sucb  studenta,  remartnog  tliat  tlir  engineer 
doca  not  itse  modela,  but  drawings.  He  con- 
aiders  tlint  niMdcIs  are  of  Ultle  value  for  aucb 
puriKWCB,  niid  would  even  condemn  tbeir  uitc 

•  to  dcmonslrale  tbe  lawa  of  motioii.  He  i«, 
however,  in  favor  of  tbeir  use  in  explaining 
ntccbanicnl  principlca.  Profenor  C'otterill 
approves  of  the  *  DKcbanlcnl   Inlmrntory '  in 

I  which  experimental  tnvralignlion  can  be  carried 
on,  and  in  which  mcclianiw  can  be  studied 
cx|H'ri mentally,  lie  also  would  nlluw  the  use 
of  tliu  school- worlishop  in  the  *  lower  grades 
•   of  tccbniCMl  iiiatruction.' 


ft    bo 


I'licsc  views  of  bo  distinguished  ati<l  txpo- 
rioiKxd  an  educator  will  probably  attract 
tnucli  atti'ntioii  from  lltoftc  who  are  engaged 
In  similar  work.  It  ik  a  question,  bowevcr. 
whether  they  will  be  very  generally  indoi-sed 
to  tliia  country,  or  indeed  in  any  Kuro|a>aii 
country',  if  we  raoy  Judge  from  Uw  fact  thai 
the  method*  which  he  condemns  are  those 
whicli  are  roo^t  rapidly  coming  into  use  on 
both  aidca  i\k  Atlantic,  fn  tbe  discussion 
which  took  place  in  section  ]i  of  the  American 
aanodaciou  ut  Philadelphia,  there  seemed  to 
bo  no  difl^rcnee  of  opinion  on  tills  point.  All 
Sa-Vh—itu. 


were  apparently  agreed  thai  tbe  adiool-work- 
shop  is  tiie  place  In  wluch  the  atadcnt  sliould 
learn  the  use  of  ibe  tools  in  the  several  trades, 
and  that  systematic  titatraction  there  is  vastly 
more  profitable  than  any  that  ibebeatofsboika 
engaged  in  ])urcly  commercial  woric  ean  give. 
Tlioro  may,  however,  be  some  question  wlwliKT 
the  sante  s}'st«matic  instmetion  in  the  large 
shop  or  in  the  dockyards  (■  navy-yards')  might 
not  1)e  Btfll  more  fl-ultfUl  and  profitable.  The 
only  )>olnt  which  seemed  to  be  thought  im- 
portant OS  a  question  to  be  acltlcd,  In  the  dis- 
cussion rcfi-rrcil  to,  was  the  relative  value  of 
the  workshop  oonduotml  purely  as  a  clnssroom 
and  that  lu  which  a  certain  amount  of  coto- 
mcrclal  work  Is  constantlv  carried  on. 


TiiK  U.  S.  artillery  school  at  Fort  Monro<- 
has  the  following  |Mirsgra]>h  among  ita  recently 
approvcil  ri'j^iilulionji :  "To  the  end  that  the 
a^iool  sliull  keep  pace  with  |>rofe«rional  prog- 
ress, it  is  made  tlic  duty  of  instnictors  and 
assistnnl  insUuotors  to  prepare  and  arrange. 
In  accordance  with  the  programme  of  instme- 
tion, the  subject-matter  of  (he  couraea  of  study 
committed  to  their  ehorgt!.  The  same  shall 
be  submitted  to  tho  staff;  and,  sHer  approval 
by  that  body,  tho  some  shall  become  the  au- 
thorized text-booka  of  the  school,  be  printed 
at  tfle  school,  isMied.  awl  adhered  to  ns  sucb." 
If  all  tlw  ooutse-1  of  aludj'  in  the  scliool  wi're 
strictly  tcdinical,  or  if  all  Ibe  ioMrui-tora  ilicre 
were  eminent  specialists,  tluN  plan  of  fostering 
home  products  wotild  doubtless  work  to  the 
mlvantage  of  tbe  atiidents :  but  in  such  siih- 
jects  as  geolog)',  bolnny,  or  zofilogy.  In  which 
thu  ordinary  forou  of  iostnictlon  ea»not  bo 
improved  by  specatl  adaptation  to  artillery 
practice,  we  believe  that  nottiing  U  gained  by 
neglecting  to  use  the  generally  approved  text- 
liuoks  of  the  science.  Tl»  work  on  geology 
lately  published  by  the  adiool  does  not  disjiel 
thb  belief. 
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LE-JTBRS  TO   THE  EDITOR. 

%•  t^mptmOfmlt  art  n^iutmHattai  6rtt/ai  ptttaU.    TV 
tiritrf^9  ib&m4  it  M  met  i-04f*  rt^ittrtd  at  yrwtf  tif  gtr^d  /aiUt, 

AntvHoaa  b*oIok1c«1  rJdlway-gtilda. 

I  iiATK  eomtnfoiceil  i«rl»iiie my  icuul"i[kiil  nlluBy- 
gulile  for  a  *ecai>d  aud  macb  hiiiirowil  «.lUl(>n.  I 
iboulilbe  glkd  If  pecwniwha  liave  iinril  llw  l>ooh. 
Uid  inait«  iiutt'.n  of  correctton*  anil  iwldlllon*.  would 
•end  •uchcorrtotluiiaoraiildllioiiitamf :  or.  If  It  will 
be  a  taring  of  lalior,  it  will  bo  a  xrtM  favor  to  tar  It 
llimr  wUlMOil  nie  Ihelr  coplal  oi  the  book  by  luall: 
■iia  I  will  return  Ihem.  ana  refund  all  po*[i^{D. 

JaUKM  MArl-AUI.AXX. 
Tovand*.  Vwm. 

A  wider  nse  of  aoloDUfio  Ubrvle*. 

la  Hciene*  for  Oct.  3,  your  cdllorliil  calls  attentiou 
M  Um  nMd  of  maklns  idMitiac  llbrark-i  more  widely 
unftil.  PartuM  MMne  of  yonr readers  will  i<v  slad  lo 
■alow  thn  UberM  policy  of  tlw  Buttou  suckly  uf  natu- 
rml  hialory.  The  loclctj  1*  wlitlng  lu  inid  siicb  buuk» 
ai  c>nberopla«od,  lostudontalnan^'part  ■>(  thi-cuiiii- 
Iry.  al  ilinir  i-ipcuH  ot  counie ;  asking  from  atnuigen 
a  ^rpodt  uf  twice  tlip  uurkut-ralue  of  Ilia  Iruoka  tio 
Mtat,  »•  •  guarauiy  aKaiust  Iumi.  Tills  is  an  eiaiit|>1e 
wlilcb  may  woti  be  (ollui>«iI  by  alt  special  libraries. 

Edward  BimnRM,  lihrariau. 
umioo,  om.  it. 

IIy»-pleoe«  of  th*  moridlan  circle  at  Wasbbura 
obaervatory. 

Ill  rol.  11.  of  Ills  I'll  III  k-ul  ion »  iif  tli«  Wathbiii'ii  oli- 
Krvatory,  p.  !?.  1  Imve  iiieorrectl*  tald  ttiat  (he  eye- 
piccvi  taniialieil  by  the  MeMn.  l(ep«old  of  Hamburg; 
with  our  uierldinii  cirele  wore  not  Slclnliell  airliromat- 
Us.  I  tnoile  (Ills  Hiniement  iifler  r«ee1v1nic  a  letter 
from  ttie  Bmi  of  Steiubeil  A  Co.,  wLlcb  I  ^rTaneously 
suppusMi  ti>  eoiirtfy  tbis  ineanii))!. 

KtiWAXn  ti.  Uol.KXX. 

HmIImd,  WI*,  Om.  H. 


THE  OCTOltRIt  MEKTlNfl  OF  THE 
NATIONAL   ACAltRMY  OF  SCIENCES. 

Tbb  aiiUiioii  Msarioii  or  Ui«>  Nntioiuil  autd- 
emy  was  held  inslwovk  nl  Newport.  It. I.  The 
time  and  place  dul  not  coinliiiic  to  n  ver)'  eiic- 
0(^4.>ifiil  gntlioiing,  the  holels  liavin<^  just  c[obi<i1 
tlii-ir  <liHj|-s  iiiKin  tlic  Fxodiin  or  smunier  visil- 
tm,  wliik  iiiiuiy  n  uollogi--|>rore^ot  was  -itllt 
too  iDudi  (MitniiRled  iti  thi'  ivi>rk  of  nu  0|>i;iiiiig 
yvnr  tu  lio  itlilv  lo  leuve  IiIh  >)iitics.  At  the 
b^iiuing  o(  Ihu  lui^etiiig  on  't'ueMliiy,  iiiiUi-d. 
it  looki'd  as  lliough  n  two-il(i>»'  M-ssiuii  wnti  nil 
tliat  could  be  eouiiUvl  on  :  >>ut  no  mitiiy  or  the 
papers  provoked  discussion.  Uiut  thv  acesioii 
biAted.  as  usual,  into  l-'riday.  with  only  half  un 
hour  devoted  to  l>usinDRs ;  and  the  number  of 
papera  finally  otTcred  ^iirpniwcd  that  of  the 
ye»T  before.  Twenty- three  of  the  ninety -three 
members  were  present,  and  twenty-throe  jiapera 
w«ra  preacnted. 


Ilie  meeting  wtia  not  marked  by  any  |ia|>er 
of  exceptional  importance ;  Imt  DKwt  of  ihetn 
wore  of  general  intereel.  and  provokol  ex- 
tended disc-uBsion.  Perhaps  that  which  awak- 
ened the  liveliest  interest  was  tlie  one  in  whidi 
Dr.  E.  B.  Tylor  of  Oxford,  who  addresscl  tlw 
academy  by  rcqueal.  gave  his  observations 
upon  our  miLive  triln-s.  and  called  nllention  to 
Die  purallelinn  of  their  i-tistouin  sihI  tliose  of 
widely  ilistiint  nicett.  Ik-  dwelt  at  length  u]>on 
the  illstinelion  which  alionld  he  ilrawn  hetwo«n 
the  origin  of  identical  euMoms  in  scpanite 
groups  of  men,  »omc  of  which  iirc  ilnv  ti>  tiie 
ilcuccnC  of  i>iich  gronjM  from  one  pHnHinlial 
stock,  and  M>me  have  arisen  >!pontanc<on<dy  fhxn 
similar  pnyehie  conditions.  To  the  furmcr.  Kay 
l^tikealer  hiut  applied  the  lonn  *  Itoniogeny.* 
and.  to  the  latter.  *  homoplasy.'  lie  asked  llie 
academy  to  Icll  tiiin  to  which  cloae  so  oompli- 
ctitei)  a  symbol  as  ibe  pciilagniiii  bclougvil, 
which  in  used  both  by  the  Indians  an<I  th« 
Aaiatic  aj(lrologer«.  Frofv»or  Hllf  ant  Ihotijfht 
that  such  II  symhol  would  arl.ie  !ip(inlaiii.t>it»ly, 
M  iinly  In  that  furm  could  a  stellar  liKiiri-  lie 
produced  by  the  use  of  one  (tintiiuioii*  liiK*. 
Mi^or  rowcll  believed  that  ii  thinl  clsiu  tlHxild 
be  lidded,  t*)  incliKlc  arlR  ami  cn>loiii>  borroWMi 
iVora  nciglibora.  — a  class  which  he  nas  nccus- 
lome<l  to  call  '  origin  by  acculturation.' 

AiiioiiK  the  jthysical  papers,  auronomy.  aa 
utttial,  held  a  leading  place.  I'rolbsMor  Langl«y 
OlTeretl  the  academy  a  contiutiatittii  of  hia  ob- 
MCrvatiooH  un  thct  tem|ieratiii«  of  the  moon's 
anrfnce,  lut  Mlndied  by  the  bolometer.  Allowing 
that  it  must  Iw  even  Inner  llinn  lw(»  hundred 
degivcs  below  Tcro.  C:eiitigr(ule.  I'TofcsMw 
Valrntincr  of  Ciulu-uhc,  by  invitation  of  the 
academy,  gave  in  iiiit  own  language  an  account 
or  the  meridian.work  he  intendiil  to  nnderlake 
at  the  observatory,  recently  removed  fTwo 
Mannlieitii.  and  the  installation  of  which  wouki 
lie  completed  by  the  middle  of  next  year.  Ilia 
principal  work  was  to  be  the  oliMciTalion  of  all 
atara,  up  to  the  eighth  magnitude.  Ix-tween  Ui« 
equator  and  ^2°  soutli  latitude,  nnd  he  tioped 
III  avi-iiin]iliah  the  task  in  twelve  yean).  t>r. 
I'otei:'  1^1'  ('liiiton  statcl  what  [tiogreM  he  had 
made  in  determining  the  atars  in  tl>e  alar-cata- 
logUG  of  I'lolcniy's  Almagest,  and  gave  a  verj* 
iat«ruting  account  of  hi»  studies  oftlie  manit- 
acripta  extant,  and  the  errors  which  bad  crept 
into  them,  exhibiting  pliotogmphs  of  aonc 
codicea. 

Mr,  C.   S.   I^irco  explained  aome  of  Ui< 
eriora  aiUI   needing  corrccnoii   in    pendtilunt 
iiliaervalloDS.  particularly  ench  as  were  due  to 
tlic   flexuie  of  the  peniiulnm.     He  pre»eat«d 
tlie  outline  of  u  sclieue  for  a  griiTitatloo  ■nr- 
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vey  or  titv  tnlin  country,  indicnting  lh«  jiovi- 
tloii  of  jKiints  in  tlic  4-fl«t(Tn  |H>rlion  of  tin- 
ooiintry  wliidi  lio  thought  most  dcsiniMc  to 
occupy,  in  irhith  tho  stntions  woiiUI  bv  nboiit 
Iiro  hiin<)i'C(l  mites  npnrt.  ['ogioiis  of  geological 
ili»tiirl>nnre  avoid^I,  Init  tlictr  siite^  occupied, 
together  nitli  the  suinmiU  of  the  higher  inoiii)- 
taiiiB.  Se\eii  or  eiglit  Blatioii!!  cuiihl  be  occu- 
pieil  iu  A  tear.  iidiI  thus  a,  Bcries  of  curves 
»ecLire<l  which  woiilil  give  u»  the  form  of  tlie 
geoid;  i.e.,  of  the  Mirfacc  beiicnth  (he  coitli- 
neni  ivlicre  the  furce  of  gravity  niin  uniform. 

In  an  iiilrrvstiiiK  communi cation  on  the 
tlieory  of  atomic  voUinie*.  l>r.  Wolootl  (.Jibbd 
modo  Itu-  [loint  that  «rriu-rs  had  U-fi  out  of 
oomudemlion  the  Tohime  of  llio  interstitial 
spaces.  Mr.  FaiTiiiau  Hogers  described  sonic 
special  features  uC  Grant'^  difference 'engine, 
sboivipg.  thai,  by  Its  method  of  calculating 
tables  by  suocesaive  di(l'eri?nces.  it  was  an 
iiuproveincnl  on  |)reviotH  Arithiuonielcr».  ellini- 
imtiii;;  luiiny  nuurc'e*  of  <-rror.  TlitMC*  preseoi 
wbo  had  nscd  nneh  cak'nlatiiig  machines  bc- 
lli-veit  tlH.-in  to  be  mori'  nuefiil  in  ntiilhrinaticMl 
llinn  in  nHlronomiml  work. 

or  juipere  other  thiiii  (thysica),  much  in* 
blirosi  atlacliol  to  the  exhibition,  by  .Mr.  I'nni- 
(wily,  of  the  IJrst  attempt  to  obtain  a  compoHtc 
phologinph  of  the  membci's  of  the  academy. 
Thirty-one  iihologntjilis  wvtv  obtalnivl  nl  the 
last  May  nii-cling  of  the  academy:  and  IhrM- 
coiniioaitesi  had  liocn  inadb  from  lh<(  I'uU.faec 
viewa,  ^(Hiv  in  which  nil  were  reprcnenltid, 
ami  two  ill  wtiivh  tlie  |)lij-aici<ito  iind  iiatnrHlial» 
bad  bfi-n  MCparatcly  combinetl.  The  latter 
twoslioncd  marked  dilferi-nce<i,  the  physieistc 
having  a  ninch  more  oval  fnoe,  and  greater 
temporal  bi'ciidth.  The  common  composite, 
as  well  as  the  ollici-s,  had  a  far  moixt  youthful 
j>peaniiive  than  aiij'  of  Ihe  pieiiirea  tVoin  wbleti 
bey  were  taken:  only  fotir  or  live  at  all  iip- 
pronclie<l  thi^m  in  thiit  renpeet.  Mesara.  Pielrce 
aiid  Jostron'M  rxperimeiita  on  the  question, 
nrlM-tlier  there  i«  Miich  a  thing  lut  ii  niiiiinaini 
Imperceptible  ilitfcrenec  of  sensation,  or  what 
"ho  liermans  call  dSfftrtmKiiwtUf,  were  in- 
'tcit'Sting.  Til*  rxiierimentcr  arnitigctl  for  thi- 
production,  by  an  assistant,  of  siicccssiTC  dif- 
feienivs  of  pressure  upon  the  surlacc  of  his 
own  bodj',  so  slight  that  he  was  unable,  so 
iir  OS  he  himself  could  Judge,  to  either  hear, 
see,  or  even  leel  them ;  but  actually,  iu 
the  majority  of  cades,  determined  correctly 
wtietlier  the  change  wa«  positive  or  negative. 

Of  purely  xoiilogicjil  papers  Ihero  were  few. 
A  paper  by  l>rofesHor  Verrill  gove  an  aocoutit 
of  th»'  present  season's  wotk  of  the  U.  S. 
aati-commission,   which,   by   tlic  Hteantcr  Al. 


bntross,  continues  to  bring  ftain  tbp  deep  wet 
ndditionnl  forms  of  animal  life  new  to  >idcn(.>c. 
and  in  great  numbers.  The  most  um!Xi)CCtcd 
result  is  the  finding,  in  some  of  the  deepest 
dl'edgings.  of  large  masses  of  exceedingly  com- 
pact clay,  in&tead  of  the  usual  globigerina  and 
other  ooKC.  Dr.  ("ackard  allowed,  that,  in  a 
hliud  iiiot>od  i-ru<itacoau  from  the  Mammoth 
Cave,  the  brain  dilfercd  from  its  allies  only  in 
thai  tmoca  of  the  iiigment-lay<-rH  of  the  eye 
remained  more  or  IcM  develojie<l  after  the 
entire  abortion  of  the  optic  tolx»  and  ner\-c. 
IVofcitsor  Cope  helicveil  be  had  found  the 
probable  ancestors  of  ttio  Mammalia  in  tlie 
I'dycosauria, — an  extinct  type  of  reptile*, 
which,  of  all  reptilian  ty|>cs,  shows  at  once 
the  most  diatinct  batraobiau  and  nianmalian 
features. 

Slajor  I'owell  govi-  a  auccllict  account  of  the 
oiKrations  of  tlie  1".  S.  geological  survey.  l>x- 
htbitiug  two  cD|>ii-s  of  the  land'Olllcc  map  of 
the  country.  —  "lie  colowrl  to  sdiow  the  re^omt 
which  hail  been  (Micupiei] ;  the  other,  the  broader 
fenlurcs  of  itu  gcwtogj.  .Mr.  l^lmp^■lly  gave  a 
similar  account  of  thi-  work  of  llte  recently 
closed  Northern  transcoiitiiioiital  survey,  ami  a 
'<|«cinl  no1ict<  of  (he  mcsoKoic  coaU  met  witli  in 
that  survey.  By  the  study  of  Iransversc  ami 
cross  secUons  of  the  crystalline  tufa  of  Ne- 
\tu\n,  I'rof.  v..  S.  Dana  wim  able  to  determine 
that  till-  original  furni  uf  thiuolitc  was  a  steep 
pynimid :  it  wn^t  probabl_v  a  chloro- carbonate 
of  i-alcinro.  now  nlti-iTd  li>  calcium  carbonate. 
IVifesBor  Brewer  Mated  that  in  the  dry  region* 
of  the  west,  eHpecinlly  wh^ii  several  <lry  seasons 
followed  a  succession  of  luoiilcr  "nc*.,  in  which 
the  lands  weie  overstocked,  ttic  niilritions 
griucses  were  eaten  to  death  by  cattle,  and 
tlieren|iati  supplanted  by  noxious  ty|H?s.  .Sev- 
eral wen?  mentioned  an  pixHlucing  a  rapid 
n)il iteration  of  our  native  pastiu^-s,  and  their 
«evil>>  a«  injuriomt  by  ]ii«ri'iiig  the  skin,  and 
proilucing  mi  ires. 

Two  ro])orlM  i-allcd  for  bj  tlie  guvcriiiueiit 
hud  been  trnniimittcd  to  the  president  of  ibc 
academy,  ami  will  form  a  jiart  of  his  annual 
report  lo  congrciw.  —  one  ujion  llic  urgaiiizn. 
lion  of  the  scientific  bureau*  of  the  govi-rn- 
ment.  called  for  by  the  commission.  wlio«o 
appointment  we  noticed  in  tbo  first  number  of 
thia  volnmc ;  the  other  upon  the  proper  clos- 
siflontlon  of  philosophical  instnimeots  under 
the  exifttlug  tarltf  regulations,  called  for  by  the 
m-erelan-  of  tin-  treasury.  A  second  i]iiartO 
volume  of  memoirs  was  announced  as  in  tbe 
hnnils  of  the  binder. 

The  n<'\t  session  of  the  academy  will  be  iU 
annual  meeting,  next  May,  in  Washington. 
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DEATH  AND  INDtVIDUAUTY. 

Thk  current  conceptions  of  dotiUi  as  a  tiio- 
IO(^caI  [>1ienomci>oo  are  very  cotinistKl  nnd 
unscieiillBc.  lu  lliis  essar  I  shall  oiidoavor 
to  ana]i'ic<>  the  jiroblcni.  and,  hy  (ilacing  Ihe 
factor  conutTued  In  &  clearer  ligbl,  to  diinin- 
iab  the  ol»Guiit_i'  \a  wriiicli  the  subject  is  still 
involved.  Tlii>  appuitrs  to  roe  the  more  de- 
sirable, bccsuso  the  recent  itiibllcattoos  of 
WcisiDBDn  and  Goult«  aptm  thiit  general  topic 
have  incrcjwe'!  raihur  tlian  li-Mtctii-d  the  exiiit- 
ing  confusion.  In  fncl,  these  niitliom  fail  to 
make  the  ncccwnry  distinctions  lii-lwceii  llic 
difl'tTcnt  kinds  of  death.  Ihc  diffcrcnl  onlcrs  of 
individuality,  and  the  ditTercnt  forms  of  n;|iro> 
ductlon.  Tills  assertion  is.  I  believe.  Justified 
by  the  following  paragraplia :  — 

Piral,  OA  regards  indiviitunlity.  Individusl- 
ity,  nit  it  la  generally  understood  (i.e..  as 
•omelhiu);  aliruyst  equivaleat  to  ilaelf),  does 
not  i-xixt  in  unture,  cxccgit  aubjeclively  as  a 
rnUici-  raniiiHiic  notion  of  t^ie  buman  mind. 
The  term  '  individtial  *  i.i  a[i|>licd  to  things  nttiT- 
tf  incoiDDiensnralc  iriUi  one  another.  An  ln> 
dividual  prolozoon,  an  individuHl  i>oly]>,  and 
an  indiri<)ual  inwci,  ai\-  not  homologonit  aud 
oouiparable  bodies.  It  is  merr  sliivory  to  a 
fnlse  form  of  speech  to  imagine  that  llicir 
'individuality'  is  a  cotuntuu  iimility;  for,  ou 
Uio  oontntrj'.  the  saoie  word  indicates  here 
tlirao  distinct  pluiMiB.  I  know  not  bow  to 
account  for  Ibe  immense  significance  nttrib* 
uted  to  Iho  mysticnt  idea  of  individnslity, 
which  ill  reality  corrosponiU  unly  to  a  physio- 
logical ca]>adty  for  a  se{>arst«  existence,  but 
(n  usage  is  tacitly  assumed  to  bo  the  niuni'  of 
some  vague  fundamental  pi-o|H>rty  of  life, 
wliicb.  Uuirever.  the  mind  cannot  apprehend. 
Now.  we  have  renounced  considering  a  wing 
in  a  bee.  a  bird,  or  »  but,  as  idcotioal  or  ho- 
mologous with  every  wing,  elttier  on  accwint 
uf  its  name  or  its  funcUou.  But,  although 
the  different  kinds  of  initividunls  of  animals 
Jind  plants  -ire  much  more  unlike  one  anotbcr 
than  arc  tlie  matiil'old  Iiim;*  of  wings,  yet  in- 
dif  iduaiily  is  generally  Itiken  to  inenn  a  uni- 
formly identical  somoUiiiig  ;  suid  that  is  nntnie. 
Of  CQursc,  the  matter  is  really  very  simple,  and 
indeed  self-evident,  as  to  its  tnie  natuie ;  and 
tJie  aingtilar  obscurity  prevailing  is  proliably 
due  only  to  the  problem  not  baring  been  clear- 
ly (bought  over.  At  present  the  condition  of 
opinion  ujion  tliG  subject  remlntU  one  of  the 
ancient  notion*  of  Iteauty,  oeoonling  to  whiob, 
beauty  was  an  inherent  qnality  of  objects,  not 
an  impression  of  the  mind,  a  pgyckologinnl 
ststc.  Despite  custom,  it  is  pliun  that '  individ- 


ual '  has  many  meanings ;  yet  it  is  usual  to  oom- 
|Mre  *  Indtvidiials '  with  one  another  through- 
out  tile  animal  kingdom.  This  error  has  been 
ropeatJid  by  WcJAmann  and  Ooeile.  heoause 
they  both  Assume  that  the  death  of  a  single 
protoxoon  is  cpiivslent  to  the  death  of  one 
of  th«  higher  nnimnlN.  Gootte.  however,  has 
partially  vmancipalcil  hiimwlf  from  this  idea, 
which  I  belicvfl  u*  be  enoneou*.  The  deatti 
of  a  nnicelliilnr.  is  enlirely  different  from  Uie 
death  of  n  mitlliceiiul.tr.  iiidividii.il. 

To  Huslej- '  wo  owe  the  first  scientific  dcl<.'r- 
mloation  of  individuality.  His  essay  on  tlio 
subject  ought  to  be  thoroughly  studied  by  cvety 
btulogint.  Life  occurs  In  cycles  of  cells :  €o<Jl 
cyrfu  cfimprints  alt  (Ae  oelU  >jir(nging  from  a 
tingle  iviprr^iuted  opum;  Mm  whole  of  every 
cycle  i*  homologous  witii  every  other  wliulo 
cycle,  no  niatt^T  whetlicr  every  cell  is  a  t>o- 
enllefl  individual,  or  whi^ther  they  eonsUlilte 
several  individuals  (e.g..  polypH)  or  n  single 
one  (vertebrates).  All  eeV*  art  homotogotu^ 
all  eydes  art  hnmologo**;  btU  iwtividualM  an 
not  nlwat/n  homolttffottt,  since  an  indi^-idual 
may  be  either  the  whole  or  any  fractional  part 
of  a  cycle.  This  queelion  I  have  discussed  a 
little  more  fully  o[i  pp.  191,  U'-J.  of  my  srtlcle 
oiteil  in  the  footnote.'  SlanifiaLl.i'  the  death 
of  the  single  cell  is  not  iiecesaanl>  Ideiitlval 
with  the  C<-fmination  of  a  cycle.  Now,  when 
a  man.  1m-  being  a  cycle  of  cells,  has  lost  the 
ability  to  continue  the  cycle,  he  (or  it)  divs. 
Further,  it  is  inherent  in  bis  constitution  to 
lose  that  nbiiity  gradually :  l>ence.  when  it 
Is  ooroplebely  lost  ftom  internal  esusee.  he 
dies,  as  we  say,  fVom  old  age.  It  ts  to  this 
ending-olT  of  the  cycle,  fnmi  eauiies  resident 
in  itself.  I  wish  to  restrict  the  term  'imturnl 
death.' 

We  have  now  two  ({UCtflions  to  |iose:  I*. 
Do  all  orgnniKmK  l>clong  lo  ccII-C^'cIcm?  S*. 
If  so,  are  all  cyclcw  self-llniiicil?  In  common 
language,  the  seconti  ijneslion  would  bo.  Is 
death  nlnays  tlie  n.stni'nl  niid  inevitable  sc- 
coniiMiniment  of  life?  —  an  inquiry  which  may 
appear  singuliir.  I>ut  is  none  the  loss  |ierfect]y 
sensible  and  legitimate.  Weiamaun  has  an* 
awered  It  witli  a  negative. 

1°.  I  maintain  the  hy|iothesis  tliat  all  or- 
gsiiisms  do  dvvclo|)  in  cycles,  ninl  ihiIj  ia 
oyetes :  which  in^'olves  the  .iiuutn|>tion  that 
all  living  9i]H>eii-4  begin  llieir  life-biKlory  wilJi 
an  impn'^nated  onim  or  its  equivalent.  We 
eomv,  therefore,  at  once  to  the  qnestiou  of 

■  T.  H.  Huiirr  rltUJ  iiuod  bbIouI  iBdWOwlllv.  «dmJ 
huL  proc.,  L  tU-IM;    Otli^  ant  pAU.  Java..  lUI.  i;>.|^; 

'  tx  If,  Uinot  (MNI.  OruvUi  u  a  AiaoUin  «r  asU^  /«•«. 
^•Ivn  MI.  lit.  MuL,  u.  liHt-lol. 
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how  Au-  81'xtml  raprodtiction  oxtoods  iloirti- 
wnn)  in  itic  «en)o  or  liTc.  I  deem  it  vory 
|»t>)>abl<-  that  il  cslcois  lo  the  lowest  animat- 
ed iKin;;.  i-vcn  iliougb  it  bo  <|iiitc  diirereiilly 
mHiiilcsit'd  in  the  lower  forms  from  wbui  we 
obsene  in  onliiiarj'  bi-Hexii:il  ivji  roil  net  ton. 
Tbis  view  i§  (^)|)OM-d  to  tlif  oj>ii)i(>n»  i;eiit-r»Uy 

^]>e1d  :  for  botiiiiiitt!!  Irui'e  Ihc!  vvuliitiMii  nf  sex 
rilliiii  tlic  vcg«tttl>l«  kingdom  ;  unit  /.onlofcUu 
ice  It,  tbongh  Imn  dcliniti-ly,  within  ibi-  nni- 
'  kingdom.     Wr  Arc  tbiiH  forci-d  <o  iij<«nmc 

tUnt  sex,  one  of  tlic  inont  fundamenltd  nnd 
llAnictcriRtit;  phenomena  of  life,  lias  nriticn 
twice.  Tbin  is  lo  tbe  last  degree  improbable, 
iach  a  coincidence  would  bo  tbe  most  exlraor- 
dlnary  result  of  c-baoce  witbiu  human  experi- 
ence. It  is  moi'c  reasouikblu  to  sii|i[K>ae,  that, 
tboi))tti  we  do  not  yet  rt.-eoguiee  it,  Ilie  aextial 
ftinclion  t-xiutt*  in  tliK  prolobiunts,  which  arv 
neither  iiiiiiiuil   nor  vc-grtulilc.  and   that  the)' 

fklio  produoc  a  boiiy  homologous  with  an  ini- 
i;natcrl  ovum  ;  ond  to  siipjKisc,  riirtber,  that, 
bnt  of  this  common  cominencemi.'nt,  both  ani- 
mal  and  vogctablo  sex  have  been  evolved.  The 
eotiat    properly  of  the    sexually  produced 

Fomim  is  iu  power  of  repeated  division,  pro- 
dndng  a  aucceealoitof  cell>generations,  wbidi. 
tpgelhei  with  tbe  original  body  (cieHm),oon- 

IMilute  the  cycle.    Tlit-re  i»  much  evidence  of 

|k  pooilivc  charitclor  to  conrirm  the  belief  of 
be  oyclicjil  conrso  of  life,  cveo  among  the  pro- 

|toxon  and  protophytes,  in  wbieh  there  occurs 
vhat  is  known  aa  rejui'enation  {verjiin^iig). 

2'.  I  maintain  that  it  is  probable  that  all 
cycles  of  celts  are  self-limiteil.  I^t  ua  Srst 
Mcejluln  the  nature  of  ttie  limiUilion.  Our 
knowledge  of  ttic  nitinner  in  which  the  cycles 

tare   limits)    (i.e.,  of  tlio   chum-k  of  natural 

fdenlh)  i*  very  rcxtrieted,  and  derivrd  soleI_\' 
from  thv  higher  animals.  My  own  spneial  in- 
ve»ligations  liKve  been  in  this  li«ld,  and  hiivc 
led  mo  to  the  opinions  and  problems  we  arc 
discussing. 

My  experiments  demonstrate,  that,  when 
properly  analyzed,  the  growth  of  at  least  the 
higher  antmala  gradually  diminishes  fVom  birth 
onwards,  almost  williont  interruption.  Tbis 
is  nn  irrefutable  malliemalienl  vcriflcallon  of 
llic  view*  wliicb  I  advanced  in  my  ai'licle  on 
'Growth  no  u  function  of  cclU,'  publi«h<^i  In 
1879,  tlw  CMscno-  of  which,  as  far  us  we  nrc; 
now  concerned,  is,  Uiat  the  celU  of  a   cycle 

.continuously  lose  their  powi-r  of  dirieion.  so 

^tbal  the  interval  l>etween  two  successive  divis- 
ions gradually  increases.  This  ini'olves  the 
altjmule  lermiuaiion  of  (lie  cycle,  liecause  Ibo 
toMca  go  on,  not  only  until  Uie  cells  can  oo 
longer  divide,  bat  until   they  exhaust  tbero- 


selvea.  Tbts  whole  series  of  cliangc*  is  prop* 
erty  teiteaeence.  or  growing  okl.  Senescence  ia 
H  continuous  process,  covering  the  wiiolc  pcriwl 
of  a  cycle  of  cells :  and  we  must  assume  it  is 
Uie  positive  loss  of  jmwer  in  the  single  cells, 
Mich  that  the  last-irroduecil  ivlls  cannot  con- 
tinue, and  natural  dejilli  endues.  Of  course.  Id 
tbo  «wc«  of  a  multicellular  animal,  death  of 
the  whole  follows  8ec»n<larily  upon  cxbauatlon 
of  any  eSHenlial  parti  as  in  the  c:isc  ofinHceta, 
whicb  die  upon  laying  tlieir  eggs.  In  thn 
higher  animaJs,  then,  tiie  cydc  is  limited  by 
senescence,  antl  senescence  is  a  decay  whidi 
probably  begins  when  tbe  cycle  begins.  Tbo 
next  point  to  decide  Is.  whether  the  same  pli«- 
nomenoooecurcKviihihe  untoellularorganbms. 
If  it  is  found  that  the  diviHions  of  a  Parame- 
cium,* lor  inKlnncf.  aAer  ft  conjugation,  are  at 
first  rapid,  anil  ifii.'u  fullow  nt  increasing  inter- 
vals, il  would  prove  (pmvtded.  always,  the  ex- 
ternnl  conditions  remained  couslanl)  tliat  we 
here  had  true  senescence,  with  its  sequel,  natu- 
ral death,  or  the  end  of  tbo  cycle.  I'nlil  thia 
point  is  eetlled.  we  cannot  know  whether  tlicre 
is,  amODg  unicellular  animals,  a  form  of  death 
homologous  w itli  the  naluial  death  fivm  senes- 
cence iu  tlie  higher  animals  and  plants. 

Il  is  to  be  regretted  that  both  Weismann 
nnd  Goctte  apiicar  not  to  know  the  article  to 
whicb  rcfbrcnce  bos  just  been  made :  otherwise 
they  would  ha\-o  recogTitzed  that  the  (iroblem 
of  death  is.jtrsi,  whether  growing  ohi  (verot 
tun(jt  iitvoliuion)  is  a  universal  phenomenon  of 
life.  Welsmann's  first  article  was  an  address 
delivered  before  the  (lernian  naturforBchenor- 
snmmlung,  September,  1K81,  and  subsetiiiently 
republished  at  Jena.'  lie  advanced  then  the 
view,  tliat.  for  unicellular  orgnni.iius.  there  is  no 
denth  except  through  .neeident ;  that,  Uie  propu- 
galion  being  by  simple  divinion,  we  must  aa- 
enme  that  the  process  of  division  m&y  go  on 
forever.  He  does  not  even  consider  whether 
llie  cells  form  cycles.  nn<l  whether  these  eyelet 
need  to  be  renewed  ;  so  that  he  misses  the  real 
problem.  On  the  contrary,  be  is  enchained  a 
prisoner  to  tlie  myntical  idea  of  individuality, 
and  reasons  as  if  Individuality  I'endcied  direct 
comparisons  legitimate  lietween  things  csscn- 
tiRlly  ditfcrent.  All  bi^  reasoning  is  based 
uixin  the  i<lea  that  an  indivhiual  protozoan  is 
comparable  lo  an  individual  dog,  and  so  on. 
The  argument  ju«I  moilc  against  him  was  to 
&I10W  tliat  tlio  basiii  of  his  witolo  fabric  is  illu- 
sory,   [lutschli.  in  Ids  short  article,'  eallHl  forth 

<  I^inai«lniD  Ua  iMinrnnn  DtitntlutaranlRuU. 

•  Wilamanli.   LVk-i  ille  djtutr  d«  Itbvn*  (Jmh,  UK,  r\ 
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bj*  WeiMiiDuin's,  )mrtiiitly  litwrnUw  liiinwir 
rw>in  the  oonrusioti  as  tn  iinliviiliiiilily,  niiil 
pro|wuiids  Ihe  liyiwttiMis  of  n  Irlf^nAfri-mrHt. 
whicli  ho  aii|ipo8C4  to  )ic  oonttniiiilly  rcnotrei) 
in  proloxoa.  wljidi  he  Uius  nsttiines  tti  lie  po- 
lontlally  iniiiionul.  lie  also  ftiU  to  i«cogiiUo 
Itiat  llii-  trui-  (|ir«stioii  is,  not  nbether  single 
protozoa  i]ic.  1>iil  whether  tliev  foriii  Bcncst-^nt 
cycles.  Ill  ihfs  error  lie  is  Tollowed  hy  Cholo- 
dowiikr.'  alio  nlxo  ndinit»  ihnt  tialiirol  ilenth 
U  ix^Diriotcit  to  Die  ntiiUicx'lliilnr  atiimitU,  but 
orerlook*  wli:il  ivoiit<)  l>c  iu  only  iKMniblv  liomo* 
logiio  umong  protozoii. 

tioelte  HPeins  to  meto  bnvo  innili- 9iilislin(.-t 
advance  beyond  biH  i>rr>iIccc-SHon),  fbr  tie  h«K 
attempted'  lo  sbow  tlint  ttierr  is  a  dvnUi  coin- 
mon  to  nil  orgaiitsm§.  Kspocially  in  bis  cotidii- 
aIoii  Hint  denlb  and  reproduction  arc  inltm.ilely 
connected  lo  be  iiolvd  aa  luiporLint;  hut  liia 
thought  uiipeim  lo  nic  often  vague  and  o)>- 
acure.  arid  to  many  uf  bin  views  I  van  by  no 
means  auM-nt.  1  have  jiinl  ak^crled  Uiat  di.'illb 
and  ixiprodnclion  aiv  inlimately  coiiiieclt^d. 
Now,  if  my  Ibwry  in  correct,  it  ts  evident 
tlinl  each  oycJe,  bcron-  il  is>  oomjiletcty  ex- 
bauated,  iniisl  prudiicv  tlio  iniliaU  of  new 
cycles:  )i«ncc  the  lonticclion  in  lime  botvrocn 
madlrity,  or  the  approach  of  death,  and  scxuat 
reproduction.  By  specalation  npon  Ibe  few 
nrailable  facttt,  ]  luive  reached  Ibe  following 
hypotheftiH.  Originally  each  cell  of  a  cycle 
Hana  dixtinct  individual ;  theexhnuatiouortbc 
InHt  (.-ells  uf  thu  cycle  cauaed  tticin  to  Itecoine 
SGXunl  bodieii  and  to  conjugate :  conjugation 
renews  tin-  |iOircr  of  diviidon  in  Ihc  conjujtated 
indiridanU.  nnd  ilicrewitb  a  nevf  cy<'lo  is  tic- 
gun.  Suliseqnently  millicplbil.ir  nuimnls  wore 
evolved,  and  in  tlicsp  (bo  n.inic  [ihi/nomena 
recur  :  but  some  of  the  culls  have  bocouie  ape- 
oially  organised,  and  thereby  incaptible  of  as- 
«uniiii||!  the  Ae.xunl  sUile :  hence,  when  the  end 
of  Die  cycle  approach ea.  only  a  few  cells  I!»c- 
come  sexual,  and  the  animal  (or  plant)  Is  nta- 
turv?.  The  liighcr  organisms  become  Hesually 
ikctivo  only  uner  having  gronrn  for  a  ii)iis[der> 
ahio  fHRrioit,  brcnuse  they  «till  pre^ierve  Uie 
|>riinitivo  relation.  Senility  b  tbe  ausldjiend* 
nit  of  sexual  reprodaclioQ.  I  bo|io  to  di»- 
rass  tlio  matter  nilty  in  n  memoir  wbicli  I  am 
DOW  preparing  for  the  press. 

It  ia  evident,  thai .  accoitling  to  this  bypolhe- 
ala,  aoxual  icprodiicUon  defrauds  on  the  cx- 
bautition  of  the  cells.  There  are  many  facts 
known  to  conHrm  thia  view.    Thus  among  men 

I  O.  BUtHbll  IlSm.  Unlankcn  urlxr  l>b«i  uBl  lad.  »m(. 
aiurlorr,  •-  »«-4!. 

<  A.  ClHlodankr  llttt),  TM  ii<i<t  UTi>i'rhl1rhl*ll  In  dti 
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the  rcprodiiotivo  ]>i'rio<l  Ut^os  aooitcr  whoii 
they  are  ill  fdl.  Among  many  uf  Ihc  lover 
plants,  n-protliiction  is  induced  by  defective 
nutrition.  I  believe  that  ontrilion  and  rcpro* 
duction  are,  indeed.  op|)osed  to  one  snotbcr, 
but  by  no  means  in  the  aenae  taken  by  Cnrpcn- 
ter'  and  Sjiencer.'  Wbile  I  consider  that  Uie 
inii>nire<l  nutrition  caiiaes  the  effort  to  repro- 
duce, tlioy  believe  that  rf|>rodiictloii  is  op|K)6ed 
to  nutrition,  conut  it  tiling  a  tax  which  with- 
draw* Jiisl  so  much  from  tbn  parent.  Un* 
<Ioii1>lcdly,  in  those  case*  whciT  the  parent.  In 
i-onsi'qnence  of  a  BCcondarj'  adilition  lo  the 
ollice  of  genesis,  lias  to  supply  fooil  to  it*  young, 
rc|nxKlue1ion  may  detract  IVom  growth,  bat, 
oven  in  auebcaBes,  only  sometimes.  Carpenter 
and  Spencer's  whole  argument  reela  ii[>on  tlie 
asaumplloD  that  the  ]>ower  of  assimil.ition  is 
only  luHt  equal,  or  about  equal,  to  llic  demands 
of  the  parent.  It  la,  however,  |)errectly  well 
luioiTii  that  the  reverse  in  true,  and  that  there 
ix  in  movt  organinnH  a  large  aurplu^  of  luialml- 
lation  [KiNsible.  whicli  is  ii»cd  win-never  the 
ninclions  dem.ind  it:  lienct?  in  ino*t  cjuw*  the 
se<^udnry  taxes  of  reproduction  can  be  wholly 
or  iniiinly  paid  without  calling  on  the  growth 
capital  of  the  parent.  .Spencer's  a  priori  ar- 
gumentation I  consider  aiiperQcial :  it  ha4  led 
him  lo  an  exaggerated  idea  of  an  op|K>sitioa 
which  ex'i^X*  in  nature,  but  i*  not  geiteral. 
Moreover,  Si>vnci'r  baii  mistaken  the  cart  for 
llie  borsc:  animals  do  not  slop  growing  Imv 
cause  they  liegin  to  reproduce,  bnl  they  lic-gin 
to  reproduce  becaiiac  they  »top  growing;  or. 
more  strictly  apenking,  both  cvcrit^  are  due  to 
one  cauac,  —  aeuesoence. 

It  will  be  seen,  upon  reviewing  the  preceding 
pavngraplia,  thai  the  views  I  advocalc  are  op- 
|H>tti-d  to  all  the  other  opinions  upon  liie  nattire 
of  death  wliieh  have  been  noticed  atiove.  In 
n  memoir  I  am  now  at  work  tijion,  I  hope  to 
array  a  large  niimlier  of  ohsen-ations  to  dcfnid 
the  llieor)'  outlined  in  this  essay. 

C.  S.  MiNtrr. 


AUtiRICAS    AI'I'LIANCES    FOR    DBKP- 
SEA    iXVESriGATIOS 

The  wlis  dredge-iope. 
\i  waa  a  revolution  iu  deep-sea  drolging 
mcthcda.  when  the  cumheraorae  hempen  m^ 
waa  diacarded  for  one  of  wire,  meosariug 
scArccly  more  ihan  one-third  the  aame  diane- 
ler,  stronger,  more  durable,  and  lesa  oxpcostvc. 
The  introduction  of  wiie-rofie  will  not  sflVot 

■  U'llllMn  n.  ttmrftnUt.    PrioElDlni  of  pkT«ol*i«T. 
■ndcmnpiinitlnCU  «l..  tWI],  p.  m. 
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Uk  interests  of  Uw  sinall-liool  <]rv<lger:  nor 
can  Ihie  material  bo  uavd  to  mlvauliigv  trithoul 
the  aid  or  Bteam,  tiut  itu-  netivv  <nm[icUtion 
now  oxi§tii);(  with  rcunrcl  to  ilci^p-nca  r\|)loRi> 
tioiis  iiiiint  iiL-Ltls  ix'tvitT  its  nilopiiuii  Dcvvitsiirjf 
by  all  largi-  i'T|ii:>litioii«. 

Iltinip  ropi-  wan  employe*!  in  mlt  dc«p-Hca 
dredglngs  lip  to  the  winter  of  1S77-TK.  (»ne 
of  the  most  iterious  objec-liuns  to  iU  iiw  is  tlie 
ftiDomil  iif  »|)iu'i-  it  opciipicfi.  especially  whi'D, 
OS  in  the  niBc  of  the  Cballeii|;(!r.  twetity-flve 
tboiMtncI  fiithoniB  are  carried.  On  the  Por- 
cupine, only  Ihiee  thousand  fiitboins  of  two- 
and-n>half  and  tvro-Ench  rope,  wcigliiiig  about 
6ny-live  hundred  jioiriidH,  werv  !tu|>j)lied:  but 
for  the  coDvetiienl  storage  and  handling  of 
tltia  there  wna  retiuiii'd  a  row  nf  twciily  great 
iron  pins,  aliout  two-am) -adiair  fvet  in  length, 
projecting  ovci'  one  side  of  the  qunrler-dcek 
ttom  thf  lop  ol'  llw  bulwark. 

Bu^  II  far  grciitcr  otijeelion  to  liemp-rope  is 
the  length  <■!'  lime  required  in  making  n  deep- 
flea  dredging  with  it,  as  expcri- 
eiuMKl  by  Sir  ^Vj-riUe  Tbomsou. 
and    all    other 

frior  to  tile 
860  the  Porcupine 
Bay  of  Biscay 

fathoms,  requiring  >unii^  ten  hours 
for  one  haul.  tin  the  Chal- 
lenger  an  entire  day  would  he  con- 
Biiiued  in  dredging  or  trawling  in 
depths  of  from  two  thousand  to 
twenly-five  hundred  fathoms. 

For  the  iitillKatiou  of  steel-wire  ix>|>e  for 
dce|i-»ra  dredging,  we  are  indcble^l  to  the 
fonnn.ite  suggeMiun  of  Pror(.-s«or  Alexander 
Agaasiz.  who  lii^l  recommended  its  use:  and 
to  Commander  Rigitboe,  U.S.N.,  who  |»Tac- 
licnlly  demonstrated  its  su|»eriority  over  nil 
oilur  kindii  of  dredging- rope,  and  perfeeleil  Ibe 
tnetbod  of  handling  it.  The  lirst  tri.il.t  were 
ma' If  on  the  coast -8<in-cy  Bteaincr  lilake. 
dri:>lging  in  the  Uulf  of  Mexico,  in  the  winter 
of  1K77-1**.  The  sixe  of  rope  then  eelcclcd. 
and  sine?  employed  by  both  the  coast  survey 
and  fish  eommtsaton.  measures  only  IJ  inches' 
in  circiim  fere  nee.  ami  tins  an  ultimate  strength 
of  6,750  lbs.  Tlie  chief  advantagea  of  wire 
ro|)«,  io  the  wonlM  of  Mr.  Sigsibee,  are  "  com- 
pactoeas.  strength,  durability,  ocalness,  facil- 
ity of  handling  with  a  Hmali  force,  cderity  of 
oiferslkms,  aad  economy.' '  The  en^rc  anoaiit 
required  to  raoko  Ibe  deepest  dredging  can  b« 
Btoml  upon  a  angle  driini  which  occnpies  but 
au  inconspienoas  position  on  the  dedc.     ItiiL 

•  OMor  l|>,  lMlMlw*lw«Hn«wgnAil]P  IfM. 


few  men  arc  required  for  the  operalioiis  of 
dredging :  and  tlie  m4iitg>in  eon  be  jtcrfbrmcd, 
in  cnso  of  iMcvssity,  by  two  men  only,  one  stand- 
ing at  the  boisting-cDgiiH;,  tlieotlier  atthereel. 

Where  the  dredgings  arc  conliuMl  Io  depths 
leAs  than  a  thonsaixl  fstbonis,  as  was  tbe  OIM 
will)  the  steamer  l-'isli  llawk,  the  lioisting- 
engine  may  be  dispen^d  wiUi,  ami  the  roiw 
led  dirit'Ut'  to  the  reel,  which  can  be  madt^ 
snflloienily  ntmng  to  withstand  the  strain  |Hit 
n|>on  it  in  uHiug  ho  small  a  ({uantily  of  rope. 
Witli  0|HTaLiuu»  aimplilied  to  this  extent,  a 
Mingle  man  can  control  both  the  lowering  and 
the  reoling-in;  the  additional  help  being  rc~ 
cjiiiml  only  to  handle  the  dredging  sppitratua 
on  tlie  deck,  and  to  «lart  it  on  its  downward 
passage. 

As  to  economy  of  time,  the  wire  roi»e  has  a 
decided  udvantsge  over  homp  or  maalla.  Sir 
Wyville  Tbofnson  states  that 

"  TliTV  (-UI  be  iKi  4oubt  Ihst  in  any  (uturs  exp^ 
illlion.uti  wliMcTcr  scste,  itwoiild  tmaiiHniuttlOsbls 
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tiu.  1.  -  C'uif riB4Tiia  all*  i>r  ukiDoc-aarsa. 

ws'W  of  time  anil  (jikcc  la  itpglMI  tlte  um  of  wfiw 
for  loniidliiK,  unci  sin*  raps  tor  drt^Rlng  anil  iniwb 
litg:  Init  \\  ■renin  1(1  cnc  that,  e*«ii  ihe  n»e  i>f  llie*n 
slioiilil  Iw  ilinpUlied,  oiKl  uui  madtf  mont  i.-i>m|>t<tic." 

1^'of.  II.  N.  Uoseley  boa  l)ce&  even  more 
genvroufl  in  his  aekaowledgmcnU ;  siwl  in  a 
lecture  on  deei>-3cn  dredging,  delivered  before 
the  Koyal  iiiitlitulloD  of  London  in  IKrU),  and 
publi»lic<t  in  iVature  for  April  8  of  the  same 
year,  he  »i)<>ke  of  the  advaniases  of  wire  rope, 
which  have  atrculv  Iwen  alluded  to. 


Aceessortss  to  wire  rope. 

AtiMng  the  iniporUnl  accessories  to  tlio  use 
of  wire  dn,'!(Ige-rope,  which  have  been  intro- 
duced in  thU  country,  may  lie  mcntionrd  an 
improrcd  form  of  acctiniuLator,  a  set  of  safety- 
books  for  attaching  the  tntwb,  and  several  pal- 
tema  of  dredging-oloeks. 

The  Sigftbee  accumiihitor  (flg.  3),  which  re- 
places the  pattern  formerly  employed  by  the 
Englinh.  and  which  has  «ince  been  adopted  on 
tbe  Fieoob  steamer  Tatisnuui,  was  llial  used 
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on  tlic  etcanwT  Blnkc,  in  IHIS.  H  coan»t«  or 
a  number  (3fi  to  37)  of  nililiirr  car-lxilTttn,  4r- 
ranged  for  comprciuioii  on  ii  crnlrftl  rod,  nnd 
Bcparalcd  ttom  oii«  uiiotluT  by  thin  brus  gitido 
pIntM  provided  witli  Imlxs  or  6\io%a.  whtdi 
pnv-cnl  Ibe  luiirere  from  voming  in  oontnct  *iih 
tint  rod.  I'ndnr  strain  applied  nt  the  lower 
«iuli  Ui«  acctimnlstor  vlongatca.  and  vben  re- 
]euc<l  from  strain  is  restored  to  its  former 
length  by  tJic  elasticity  of  the  huflf^.    Tbe 
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amount  of  extension  aSordcd  by  th«  Bloke's 
iK^umulator  nas  six  feet,  irbich.  atvoidiiift  to 
tlu!  ex|)erienc«  of  Commander  SlfC-nhef.  in  (|uite 
salBdent;  tbe  prind]>al  purj>a«i'  of  iin  noeu> 
mututor  tieing  to  Uidicatc  the  uiaouDl  of  «tniin 
nflcr  foaling,  nnd  vrht-n  tJiv  drod)(:e>rapu  has 
been  bttuird  tight  nnd  in  m-iirly  vcrlif.'wt.  The 
Engl  Ml  acvu  inn  In  tor,  i.tnuisling  of  a  number  of 
long  rloKtie  xotU,  wax  int^'oded  lo  relieve  tlic 
(Irst  strain  iiiK>n  the  rope  in  eiiso  of  fouling. 

The  safety-booli?  (lig.  4)  invented  by  C«pl. 
TsDuer,  U.S.N.,  nra  sn  ingenious  device  br 


TclOMio^  tliv  livain-trnirl  in  CMC  of  its  fouling 
irretrievably,  and  th)i«  rclivving  th«  stnin  upon 
tbc  ropo  irbich  might  oUierwiso  break  at  somo 
dislanuc  alwre  [Ih!  lioUom.  Iberoby  entailing  an 
sddiUonsl  loss  of  rope,  lliey  consist  of  n  i^lout 
steel  spi'itig  enclosed  in  mi  iron  cyliiuler,  and 
controllin;^  the  opening  and  olo«iiig  of  n  pair  of  ' 
iH-avy  iron  hookn.  whieb  project  from  one  end, 
and  can  be  iuljuste<l  to  detnob  at  an.v  point  be- 
tireeu  three  iliounand  mid  kix  {hmisand  pounds. 
CoDinuiitik-r  Si^tshce  tint  improved  the  dredg* 
ing-bluckx.  1»  thf  dcck-hl(K-kK.  tlie  xide  plntci  | 
urc  Ctvu  to  revolve :  but  in  that  wbiHi  bangs 
jM-mlent  tVom  the  boom  end,  they  are  pinned 
lo  tlic  strap,  and  connected  br  socket-bolts, 
whieti  nro  iutendml  to  prevent  tbe  dredgc-rop« 
from  getting  between  the  side  plates  anil  ths 
strap.  Tbe  dredging- blocks  supplied  to  tlio 
AII)«ti'06s  have  no  stde  plates ;  and  tbe  sheave, 
wbieh  Is  of  brass,  revotras  on  a  seiies  of  brass 
friction-rods  surrounding  tbe  steel  pin  or  sjcis. 

Stoves. 

Convenient  sieves  for  working  over  the  tnixcd| 
materials  after  tbey  have  been  landed  iiix>n  ' 
deck  are  very  important  adjuncts  to  tlio  drcdg- 
Ing  vork. 

Tlie  larger  proportion  of  the  oontents  of  th« 
drwigc  and  trawl  freiiucntly  consists  of  mud  or 
saljrt;  which  require*  to  be  washed  (teni  tbe 
specimens  Itcfore  Ibey  enn  W  preserved  or 
sludieii.  Many  dilferent  devices  to  oceompllNh 
this  silYlDg  or  nothing  have  l>oen  tried,  botb 
In  this  country  and  in  Europe  :  bat  of  tboe«l 
noireroplo^eil  by  the  Fish-commission,  only  one 
has  been  Itorroucd :  the  others,  two  in  number, 
having  ori)^nnted  with  this  survey.  TJie  three 
patterns  of  «ievcs  are  intended  for  ditleient 
|iur|)o*ei>.  Tbe  niinple-si  is  a  nest  of  circular 
sieve*  Kimilnr  lo  Ihow  figured  In  Sir  Wyvtlle 
Tbomsoo'K  ■  Depiha  of  the  sea,'  and  used  for 
sifting  small  quwniilics  of  material  by  Iiand,  is 
a  bucket  or  tub  of  wnler. 

Tbe  rocker  or  cradle  sieve  (fig.  ft)  is  designed 
especially    for   noshing    the  contenU   of   thel 
dredges ;    and   tbo  table  sieves,  for  the  grcstj 
mass  of  material  irhieh  so  often  come«  up  ia| 
the  ti'awl :    but  tlw  latter  bus  been   fonod  so 
uxefdl  for  all  kinds  of  work  that  It  is  nox  most 
commonly   employixt,  especially  as  it   forms 
in  ilM-lf  n  targe  nnd  eonvenlent  eortiog-table 
around  ahieh  u  number  of  persons  can  ^tatul 
at  a  tina.-.     The  cradle  nieve  naa  devised  by 
rrofcMor  Vi-rrill  in  1872.  to  ulford  the  ineaoi| 
of  ni|>id  WHKiiing  o^er  tbc  6ide  of  the  veeseLJ 
It  is  scmicylindricnl  in  sha|w,  the  eiir^'ed 
torn  and  sides  consisting  of  two  thicknesses  ' 
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win  netting :  the  lower  having  a  strong  nnd 
ooarafi  mesh,  and  de§igned  to  give  strenglli  to 
llie  upper  ni'ltiii$;  (rbicli  delerrofnes  the  sue 
of  laatnrlal  wlileh  am  Iw  wii^lietl  Ibrnugh. 
Tbe  end  pieces  iiii-  of  wocmI,  A  ri-olangtilar 
box  Btliiix  into  t'le  lop  of  llila  sieve,  and  linV' 
irig  a  <'utii'!tewiri^  bottom,  is^om^tii&ibicinploji'wl 
for  t)i(-  pur|KMi-  (lo^cribod  helow  in  tlie  next 
patU-rn.  Tbr  Uilije  m-vr  was  llic  joiiil  inven- 
tloD  of  !*riifMBOi'  Vcrrilt  iiiiil  ('sipi..  CliMlcr  in 
1877,  ami  wns  originally  iiiloiidcd  lo  roi-eivc 
the  contents  of  the  trawl  nhicli  had  heen  i>ro- 
riousl.V  dumped  upon  tbe  deck.  It  eon§isl8  of 
a  large  reclanf^nlar  wooden  frame.  §up))orted 
npon  legs  of  a  t-ODvenieiit  bel^lit.  and  niLli  a 
bottom  of  heavy  gnlvniiixei)  wire-uetting  wblob 
MTves  to  »iui>]iorL  the  n-nl  bottum  of  tbe  siL'\-e. 
This  Is  of  Itue  wire- netting  litteil  to  a  riMiiov- 
ablc  tVamu.  Above  lliia  U  n  ttiirond.  boi>j>i'r- 
shaped  fiamu-work,  envered  undernentli  witli 


amtuged  to  lead  into  tlic  side  of  a  casb  placed 
close  to  the  sieve,  and  fhUD  which  tl»e  water 
escapes  ul  a  slightl.v  bltfher  level  on  tite  0[ipo- 
site  aide.  The  heavier  i>articles  carried  through 
the  tulii,'  by  the  great  force  of  Ibc  eiirieni  are 
tlivrcby  ^ivcn  a  chance  in  lu-uli-  in  the  cask: 
the  ligbti-r  *i-ilin)cnt.  compusnl  inoKtly  of  litte 
niiKl,  pfiKsiii<j!  off  through  the  oiillcl.  After 
llir  w.idliiiig  hns  been  accomplished.  Uie  water 
romainiiig  in  the  liarrcl  is  decanted  or  drawn 
off  throu<^h  a  siplioo.  The  washing,  in  both 
the  cradle  and  table  sieves,  is  accomplished  by 
means  of  a  ^ti-eiim  of  water  supplied  through 
a  ho»te.  The  lor^^  sieve  flgtired  on  the  deck  of 
the  Krciieb  sleainer  Talisman  in  a  recent  num- 
ber of  L'l  nature  (see  .Science,  vol.  Hi.  p.  I&S) 
a)>l>car«  to  partiike  of  the  oharacter  of  thf  tabl« 
sieve  above  described,  although  Its  ilctails  are 
not  nhown. 
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voarst!  netliiig,  and  provided  at  about  Iho 
middle  ijf  the  «ide  with  cleats  which  rest 
u|)On  tlie  iipjxtr  edgex  of  the  m.iio  finmc  when 
llie  three  fi-ameB  are  nested  togeiher  for  use. 
Till"  Ir.awls  arc  emptied  into  the  hopper  frame, 
whicli  retains  the  coarser  objects,  allowing  the 
smaller  and  gcDcriilly  moie  delicate  Mpecimeus 
to  be  washed  out  on  to  the  liner  netting  bi'low. 
This  arrangement  of  sieves  has  been  foimd 
to  glvi-  gri-iiter  satisfaelidn  than  ariy  other 
for  washing  large  ipiantitii'*  of  material,  and 
keeps  tin-  specimni*  in  better  condition.  The 
under  ])art  of  the  main  fViiiDe  is  covered  with 
iKsvy  ranvfl*.  which  serves  to  direct  the  water 
to  the  canvas  tube  in  the  centre,  and  thence 
over  the  side  ol  tbe  vessel. 

Mr.  James  E.  Benedict,  naturalist  on  tlie 
steamer  Albnlrnss.  has  recently  added  an  itiler- 
Wting  feature  to  this  sieve,  for  oollet'ling  and 
cleaning  the  foi-Hininifera  taken  in  the  trawla, 
and  of  which  many  iiiinrtK  were  fri-i)ucntly 
washed  away  mxt  lo«t  by  the  old  mvthod 
at  every  haul.    I'hc  caitras  tiilM   is  simply 


Tkb  adnntaiOU)  ioarnfy  or  Macnsir,  illsgiiiseil 
a«  a  native  iphjniclaii,  iiiio  KaBritlan  has  tfi^vu  us 
U]«  flrnt  iMtlmuTivuf  aEiirvpnsn  oye-wllni-s*  to  tin- 
clinrncicrlallc*  of  that  cnimtr;  and  Its  Inhibiunls. 
Without  ri'oiniiliijt  iXtf  tliiierary.  or  spnclalty  iIpUII- 
iug  (he  purila  of  the  iravelkf,  which  wi-re  iiot  few, 
tl  msy  bi:  in«nlloiioi1  tlint  r  |i>rl  of  hU  rouu  l]>ing 
between  Minis  anil  Lownrnl  K->tal  wu  >t  au  aitltu^le 
of  111,-)A0  feel  sbovv  the  aes-level,  wlmlltiK  IhroBgh 
the  soav  between  heapt  ot  siunn.  vbicti  cover  tlie 
remainaof  Uulinrnmi-diitif  (iBiosiltiiitnl  Ijt  itiv  Kaflra. 
ElpliliiDtnnc  [vinii-i.  1m  Iili  'Illiioryel  KhIiuI.' ihal. 
on  iJifi  oci'i'lijii  of  a  •acrlBw,  the  jiraji-r  i.H'-rH  was, 
"Dernnil  iia  fruin  feier.  iiicreiue  tint  ikuIIIi,  kill  tlie 
MuMulniniiii,  and  after  our  it^alli  ailniit  lit  to  Parw 
dlie."  It  appear*  that  tioiie  of  llieir  rcligloui  ilultw 
am  iMitli-r  altenilvd  Va  by  the  Kallri  than  tliat  of 
killliie  the  MuHulmsiis  Much  tli"  *atat  IniportaiMs 
is  Attsi-htd  10  It  as  Iwloujceil  l•^  heMl-huiiilajc  among 
the  Uyiiks,  and  no  young  K^Dr  tit  allowed  lo  raarry 
luitll  hs  has  ktlled  at  l«ut  nnc.  A  very  •inDsr  feel- 
inK  woald  sesRi  to  exli't  towardu  Kuropcon*. 

Kanri«tati  embraces  nri  tin's  i>f  *om<  dv«  ihoiusnd 
iquarf  nMvi.  tlmll«il  tii  the  iiurth  by  the  tlupeiidous 
crest  of  Die  Hindu  Kuih.  vf  which  at  leut  one  peak 
r!«c« alHivr  IweTity-flfi'  thoiinaad  fret;  on  the  south 
l>}lbe  Kiinar  range;  and  on  the  nut  and  weal  ehtcay 
by  the  AKsliang  and  Kunur  river*.  Tbr«<  dlMtacL 
trlbM — th«  KaiaitRlt,  TsIk^Ii,  snd  Ba»ligaU — corre- 
^MHid  to  snd  occupy  tha  thrt>«  principal  Tallefa  at 
the  couairy,  the  la>i  being  siibdlvklH  Into  Bve 
clnni.  Tlin  VaifloJ*  ar«  reputed  tii  lie  IIm  most 
iiumeroui,  and  occupy  the  Ur^«»t  valley.  Bsdi  tribe 
bos  a  dUlhict  dialect,  but  all  hare  many  wonia  Id 
couimoD.  Ill  general,  ilin  Ihrra  trilwi  liavc  Tew 
relation*  with  oacli  other,  Alt<ii;eth<T.  ihe;  ara  sup- 
povod  to  number  about  two  hunilre<l  tlvooaaiMl  peopht. 
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The  Goniitrr  U  wHd,  pIcUircKqiiv,  and  doBtrljr  wocdtnl. 
Tho  m«R  are  Qii^liiokSiiK.  Btiie  ey««  ara  rare,  bui 
brnini  Min,  an4  ligbt,  or  eren  tvdilisb  Itair.  are  com- 
noil.  Tlie  complexion  variu  from  a  ruddy  lilond 
to  a  limnte  color,  whicti  U,  dnubtloR,  partly  due  to 
vxpoiuro.  Their  alalitra  la  biit  nimlfrale.  T)i«  mm 
an  fi'srleat  but  lasy,  and  lifave  ibe  work  of  Hitrlciil- 
Uire  to  tbe  women.  When  not  ai  war  ibey  huiil. 
Tfaey  are  devoted  to  Ihc  ilnnci!.  wJili  wliicb  the;' 
oecnpy  meal  nf  tli«lr  cvrnlns*.  Tbe  danc«  In  use  Is 
liivarlal)!;  Inlllateil  liy  a  wuinai\,  wlio  Roes  ttirntigh  a 
prelude  of  er&cefiil  jMHturliii;.  At  a  gtvcii  «lgiial.  tbe 
daneers  Uku  ihi-ir  pUeet  an  i-lilicr  ilde  of  tlie  (Ire; 
the  miflelaiiii,  wllti  a  drum,  lliiltr*.  and  (.-ytnlial*. 
Ulclns  a  placi*  at  Lbe  end  of  Uiv  \\ur%,  Ai  a  oeond 
^([■<*'>eotiiilea  titnn,  mid  laMrlum  nliigly  aniuii'l  Ibi' 
fire.  The  dance  Irrminatet  bjr  a  nu«  fonnnlioii  of 
oouplei,  holding  u  stick  between  thciu,  teet  Qniily 
planted  an<l  ct(>s<'  together,  wlini  limy  turn  with 
great  rapidity,  lint  from  rlgLiL  to  loft,  and  llieii  In  ilio 
reverse  dlrectiini. 

Tlie  bnnaef  art)  conalruelcd  on  the  mouniaiii-flide. 
The  B'oii'xl-Door  I*  of  slnne,  ten  or  iwctvc  feet  liigli, 
and  U  not  iited,  except  f<>r  •torliig  wood  and  dry 
dui%  both  used  for  fuel,  tlie  latter  especially  in  llie 
preparation  ul  cheesp.  nhkh  is  loaile  daily,  and  la  of 
good  iiuallly.  Above  cite  (tone  foundation  tlie  alruo- 
ture  In  entirely  of  wuorl.  with  a  eorl  of  Kallery  nroiiinl 
tu  Tliiire  are  but  two  mums,  clean  but  very  ilark. 
The  door-jaiubs  nro  rudely  cantd.  Tliere  la  little 
fnrallure,  but  ehnln  of  wood  or  wicker  are  in  general 
IIM.  The  ordinary  I'xxl  Is  cotiipo*ed  of  brco-l  ami 
dieeae  in  a  sort  of  landwicb.  dlp|ieil  in  melted  butter, 
and  boiled  meat.  The  bedi  arc  built  like  a  bunk 
attadied  lo  the  wall.  Some  h<iiiiic*  nro  provided 
with  two  sturiea,  both  i>I  slnilUr  ci>ti«I ruction.  Tho 
mot  U  taaile  of  Oat  sboiiea,  covered  with  a  oaatlnK  of 
clay. 

The  (einple*  cnmprlic  a  ulngte  iquure  room,  in 
wbieli  iher«  ar«  »ome  larita  water-worn  stones  taken 
from  the  bed  u{  the  rirer,  biit  no  idola,  except  certain 
dgurM  tited  III  t]i>:  funeral  ceremoniea  be  ao  con* 
sMofvd.  The  dead  are  takcii  in  their  eoffiiis  into  the 
temple,  whero  aacrlllcoa  are  made,  and  tbn  muiains 
theu  carried  to  tbe  apjwinted  place  in  the  cemetery, 
bill  tbej  are  not  burled.  As  lo  religion,  the  Kadii 
believe  In  a  paatlee  Mpreme  being,  and  a  very  active 
deril  to  whom  all  niUchancoa  am  ascribed. 

Tbe  men  sliave  tbe  Iiend,  except  a  single  long  lock 
on  the  aummit,  and  go  uncovered.  Their  drcu  Is 
imlch  like  that  of  the  .Mglians.  ebledy  of  eotton. 
with  leatlier  buskins  made  of  larnd  strip*  of  hide. 
The  wuineti  wear  tho  bxlr  loiiic.  ■Milled  under  a  large 
bonnet,  ibroiisb  tbe  top  of  vbieh  two  tufta  of  hair 
project,  looking  at  a  distance  like  homi.  Slavei?  Is 
practlafd.  Polygamy  1*  exceptional.  The  anfalch- 
ftil  wife  ia  beaten,  and  her  lover  lined  ii'>t  le-w  than 
alx  head  of  cattle,  and  more  aceurdlnu  tn  hit  means. 
They  have  been  ittpposed  to  be  great  wioe-hlbber*; 
but  Mr.  Macnalr  found  In  use  only  grapc.JulcR, 
neither  fermented  oor  dUtJlled.  This  Is  presaod  out 
during  Uie  vintage,  and  kept  in  jan  under  ground 
until  tieciled-    Tbey  an  armed  wlib  tbe  bow  and 


arrow  and  a  few  maichloeka.  The  traveller  obaemd 
artificial  ponds,  isado  lo  entice  ibe  wlM  diicto  who 
pan  orer  in  tli«lr  annual  inigrBtlon*.  Some  of  tbe 
tiren  carry  ipiM ;  but  the  chiefs  oppine  vaahlng  for 
it,  having  In  view  the  inevitable  ronseiiicncea  tu 
Khtcb  mccosatui  gold-mining  would  give  rise. 

Tlie  people  are  Inienaoly  jeatouv  of  European  lii- 
raduii.  The  mere  >iiB|>icloii  of  Knropeao  orlglii 
■everal  titnea  put  the  life  of  Mr.  Uacnalr  in  lerious 
■langcr,  and  Intended  journeying  in  several  directions 
va*  given  upaa  unsnf<'  on  this  [Wifonnt, 


77/fc'  CHAiVGES    WHICH   FEHMKSTA- 

rioy  t'lwrtucHs  ;,v  milk.^ 

UiLX,  it  left  standing  a  short  time,  becomes  a  sort 
of  aoidtilaled  jelly  called  ciinl.  in  cbeese.makiug 
Uila  traiufortnatlon  U  haateneil  by  bruising;  but  In 
biiih  casea  the  acidity  and  tbe  jieeuliar  savor  of  the 
curtlleil  iiilllc  are  causiil  by  a  microbe,  the  lactic  ba- 
clllui,  wliaa<^  liltte  rudti  are  i«  inimins  by  millions  in 
the  [unilnR  liiiiid.  Untyiheeawine,  t)ie  album  1  nous 
IKirtioii  of  iiillh.  which  forma  the  prlncipM  Ingredi. 
enl  of  cheese. eonculale*:  the  lactic  bacillus,  reeently 
studied  by  air.  Uiivjipe,  avoids  tbla,  and  prefer*  tlio 
■iixar  of  tlie  milk,  which  It  Changes  into  a  lactic  achl. 
Wlib'int  the  hocillut,  the  milk  would  not  sour.  It 
milk,  when  treali.  Is  carefully  poured  into  sierll. 
iied  flasks,  and  corked,  it  may  be  prraened  IndeD- 
iilteJy.  l(r|icnlcd  wamilngahavellie  *aine  eHect;  but 
the  operation  id  too  delicate  lo  be  of  praclieiil  value. 
I(  we  i«ticb  cunlled  milk  with  the  point  of  a  pin,  and 
then  pinngc  Uie  point  into  fresh  milk.  In  a  few  boura 
this  milk  will  ■!•<>  becutdled.  This  ptn-polm  carries 
the  lactic  bacilli  In  sulHeifrnt  quanllties  to  sow  any 
quantity  whatever d(  the  inllk-food.  By  Jnlruduclnf! 
other  microbes,  ndlk  will  undcri!0  a  number  of  (Us- 
simllartranstnnnation*,  nccoidinic  to  tlie  germs  which 
are  sown  in  fL  Tin  germ*  of  the  buiyrip  bacillus 
condense  tho  milk  williout  its  becoming  acidulated: 
on  tfao  contrary,  it  will  have  an  alkaline  reaction, » lib 
a  bitter  taste,  and  an  odor  resembling  that  of  fresh 
cheese  or  whey.  By  adding  a  little  blue  milk,  ia  a 
few  hoars  ihe  whole  heconica  blue  The  milk  ncltlier 
cunlle*  nor  sonri,  bul  n  ilro])  eianiliied  under  lb* 
mIcro«co|in  Is  seen  lo  nrann  with  vibrios.  This  Is  the 
cyanogen  biiciilus :  and  whon  sown  in  glue,  in  potato, 
or  tn  soup.  It  everywhere  «inlllpll«,  and  makes  tbe 
sitbsunce  blue.  At  times  this  bacillus  e^uaei  an 
eruption,  which  Is  curiKl  with  much  difficulty.  Milk 
U  not  rendered  iiuwholcaomc  by  it.  nor  disagreeable 
tn  taste;  but  it  Is  bine,  which  does  not  Increase  Ita 
marhel-Taluc.  A  little  n>|iy  milk  added  will  in  thrve 
daya  make  milk  so  thick  tbal  we  can  lni«rt  a  boltia 
containing  it  wltlioat  losing  a  single  drop.  In  Ible 
eaee  a  peculiar  microbe,  a  mlerococcus.  ha*  been  at 
work.  This  has  been  Jeicribed  by  Mr,  Schmlilt-Mul- 
heJm.  who  d^uorvos  a  place  of  honor  anoog  cniifeo- 
tlonera;  forhe  basdiscoTorcd  a  toeibud  of  producing 
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anIwUiioi'UJUcli  i-BL-mblinj;  gum  lnt{;ncnniti,  vlilcli, 
wlicn  adilHl  lo  ilirJfUy,  makiu  ll  hni Jcti.  This  inllk- 
joUjr  1*  ita»lly  iWgtMed.  lis  tiul^  i*  |>«r(vcl.  >»il  U  may 
b«  pr«aeri'Lil,  btuo  in  tlie  air.  for  luu  ii»p.  Ttii?  In- 
babiUnU  of  tlie  tiortli  of  SwdUn  pn»orve  Uve  pre- 
doiu  mlervbc,  cnrinji  for  It  >t  ilio  lavaxM  cam  for 
their  an.  Thvy  put  II  in  nil  itiu  tiiilk  t)>^  wUb  to 
prefttrve,  m  tuili  milk  It  iielltr  *iiil  iiiuro  CMily  oti- 
Uliifid,  ill  i.'Jt'ry  cati-,  tliaii  tUt  cuiidmittiil  milk  of  iht- 
fftCtorlct  uf  Cbam  nnd  Unntrcux.  Alcoliutic  femicii- 
Ution  )*  pfuiluc'il  in  milk  wlwii  wwii  with  koiiml«>, 
or  nltli  ib(>  tiiiicuii  of  k<ilr.  a  favorite  liuuilnii  iJi-itik. 
Tills  curiuiu  f«riii«ul  i*  ii  FomliiiiiitiuD  «(  two  ilialiiict 
fmn«iiU.  —  a  ycut  iin^oe<mi  1>j  llml  of  iriiic.  and  a 
mit^rulii!.  l>U[H)r4i  cnucniln.  Tlioe  two  orgBnl'inii  lire 
(')Kcllipr  iiijirrfoi'C  li.tiuiony,  aciil  for  ncoiiiniuti  cnil, — 
Uia  proituciiuii  uf »  iimpoiu,  [ilqiiAnt,  ^reeablc,  and, 
above  all,  bi^nllUful  tinrerage.  Tliu  kfifir  U  wpocially 
raluabk-  u  n  foot!  fur  infuuls  niiil  Iniulids.  Si'rerAl 
phyilclaiu  nf  (inii'vn  iiitcmi  to  iiiaku  Irlnl*  of  II,  alid 
we  nin  in  Impe  of  being  Mion  Mirlchad  by  tbe  •ddlltoii 
of  It  ii«H'  Aiiil  vnlualile  LyigUsiiic  fuod. 


THE  MERIDIAN  CONFERENCE.' 

At  TiiosdLty'i  niwiini;.  OcL  N,  iba  rnoluttou  to 
reckon  loQ^ptudivi  nisc  iliiiI  wett  from  GrwDwlcb 
Ui  plui  and  nilaui  1$U°  wiu  Bilvuvated  by  Prof«nor 
Adam>,  Capt.  HTaiin,  aiid  G«ii.  Strai^hey,  of  Great 
llrlcaln,  And  by  Mr.  Kiitlfrfiird ;  ili*  vory  (Irons  point 
boln^  nrf^  In  iu  furor,  ilmt  i)i«  j<inip  in  longitude 
fruni  -i-  IA)°  lo  —  180°  iM:i!ur*  In  ihv  I'aclllc  Ucean, 
wli«r«  the  local  tluic  now  juinpi  iwenly-loiir  kotirB, 
—  anil  It  tntiit  do  tlili>  «omPwlian>,  —and  hmicnilwlil 
eilue  no  ckant^v  from  llie  |>r««i.>tic  prnctli?ii  aiiiniig 
nftvlgatora,  or  In  tlia  dace  of  tli«  preieul  local  liiue  of 
any  part  of  the  eairtb;  and  thi-  relation  IkjCwmd  tbe 
local  [tatc  and  hour  of  any  place,  and  the  universal 
tliuc  of  the  Gr«enir1ch  meridian,  will  al«ray»  bv  a>r- 
NCUy  Riven  by  die  iimple  fommla,  i.T.  -  V.T.  +  X, 
X  beiiiu  the  lontrlliido  xxprcued  oj  above.  After  • 
•borl  rccei*  fur  lijtt>nnal  illaoUMloli,  the  r«M>liiilDti 
m*  ailopled  by  a  uuall  mnjorily. 

A  rMolutlon  WAS  then  iutrodun>il,  iliut  [he  coiifer- 
SBM  propose  tho  adoption  of  a  universal  day  for  all 
parpuM*  fur  whieh  ll  may  be  found  conTtinicnt,  and 
vhicb  aliall  not  InMrfen)  iriUi  the  me  of  local  time 
wheiv  <le<lrabte. 

Tlie  delepile  from  llaly  offered  as  n  substitute  the 
rNuluDun  of  ih*  )cr<Hl(t|ic  conference  al  Home,  wblcb 
proposed  a  universal  day  of  lw«nly'foiir  hour*,  b«- 
g<iii>ii)g  HE  Greenwich,  mean  noou;  i.e.,  the  prvtent 
asir>itiuinii-&l  clay,  twelve  hour*  later  Ibaii  tti«  civil. 

Ht.  Allen  here  read  a  |«per  uiion  tbn  need'  and 
ConTrnlencei  of  the  railroads  and  lelrgrHptit.  adv<i- 
caliiig  local  ilnifv  differing  whole  liourt  fruni  each 
Otlier,  and  Iniroilnced  a  rowlulloo  Uiat  local  lime  be 
tieU  to  moan  tbal  of  tliene&reM  meridian  situated 
•ona  vhole  QQinber  of  hours  from  UrcoDwicli,  but, 
ai1«r  *oine  dtocUMlon  a*  to  Ibe  compAlcnce  of  the 
eonfereDca  to  go  *o  far  Into  deiall*,  ho  withdrew  iL 

The  roolutlon  to  adopt  tlie  nwoamondatloii  of  the 
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Roman  conferenco  wa*  lott,  and  the  original  rceohi> 
tlc>n  AM  adopted  by  a  larve  majorlly. 

U  was  itien  propoHi)  Uiat  the  iinlTvrsal  day  b«  a 
mean  soUr  day,  to  begin  for  all  tbe  world  at  Uie  tno- 
meuc  of  uldnlghtot  Ihfl  Initial  tncrld Ian,  coinciding 
witli  the  befflniilug  of  tlie  civil  day  and  dale  of  that 
meridian,  and  lo  be  C3utit«d  from  nerw  op  to  twenty* 
four  bour>. 

Tn  give  time  (or  informally  considering  Ihi-,  and 
(or  tli«  tccrvlai'lfa  to  rcvUe  and  publisli  In  KngliUi 
and  French  tli«  twn-ilaya'  iirooeedliiga,  iJieeonterMic* 
adjuui-ned  till  Monday,  tli*  SUUi. 

At  tlie  meeting  on  Monday,  the  dclegale  from 
Spolii  propotad  Ihfl  adoption  of  a  niilTcnal  day  cor- 
mpunding  to  tbe  luctil  day  of  Kome,  'ou  account  of 
cUiaic  biiEoriuil  auocialluni,'  and  ap|iarenlly  with 
tlie  Idea  Ibnl  somehow  the  epoch  of  Ibo  GregoHaR 
calendar  would  be  HianKcd  by  adopting  U>e  Oi««b> 
wich  day. 

rrof«s)or  Adams  and  Commander  Sani  peon  pointed 
out  the  coufiisloii  that  would  ariiu  from  t««konlitg 
time  from  one  meridian,  and  longitude  from  anothtt; 
and,  aficr  fiiribcr  dUciiMdon,  all  ibo  aniendniaata 
were  voted  doun,  and  tbe  original  rcaoliiiloit,  reciwD- 
mending  n  nniv«rKil  day  bv^nnini:  al  miilnlgtil  ot 
the  prime  meridian,  and  counted  from  teta  to  iweiily* 
four  hour*,  was  aduptud  by  a  c«n*l<lor*ble  luaJoiUy. 
Another  relolutiou  waa  paa*«d  by  a  large  majority, 
expreasing  ihe  hope  of  tbe  confervnce  tliat  tbe  aMr»- 
nomlcal  and  nautical  days  may  soon  be  amuiged 
flvcrywhcrti  lo  begin  at  midnlghi. 

Mr.  JatiMeii  Introdiicml  a  re*olutton  asprMdug  tka 
hoi>o  of  tli«  conference  that  all  nallona  will  main  » 
tlndy  of  Ibo  advantaAOf  of  dividing  tiie  ilay  and  cir- 
cular ineasiirc.  wherever  used.  Into  four  quadranta, 
with  decimal  division  of  quadrani.  After  coi»liler»> 
ble  dlacuMion,  Ibli  waa  adopted  with  a  alight  nodM- 
ciition  In  tlut  phnueoloKf. 

GeD.  6lTachcy  offered  a  resoluUoB  iwcommeudlug 
that  oJI  local  lima  differ,  by  tome  inullipte  of  ten 
minuteii.  tiom  that  of  the  prime  meridian.  Without 
acting  on  tliia.  the  coiifentnco  adjourec^l  till  Wedne*- 

>i»y-  

COTTERtLVS  APPLIED  itEClIANICS. 

Applied  meehania  r  an  *ltmenlary  genen^  inrnMftMMA 
lo  the  theorji  o/tlruflurtt  nntl  mncAiftf.  Br  J  am  U 
M,  CoTTERILL.  I^ndon,  Macnillan,  1m4.  20 
*584  p.     8". 

'riiB  nppcnraiKu  of  u  new  book  by  tbe  cll«- 
tingiiishe'l  lecturer  on  ti|ii>!U>il  ntcvlianlcs  al  tho 
Rojnl  naval  coltegp,  the  orgaiiiKiitioii  of  nhich 
he  has  done  ao  much  to  fonrnni,  and  tin;  i>ro«< 
IMfity  aud  biioccbs  of  wbkh  arc  Mcrilictl  so 
la):gel>  to  I'rofossor  Cotlciill.  is  an  event  likely 
lo  iiilereat  all  who  are  €ngn<;ed  in  Fimilnr  line* 
uf  work.  Ttie  oppottunily  Is  not  o|)cn  lo  th« 
vrriU-r  ujion  the  snbjci-t  of  apptle<l  mcdiaDlos 
to  [irodiicc  aa  wmitlcti-l.v  uovcl  a  work  aa  waa 
tlut  earlier  liook  bv  ilie  Huniu  autlior,  — 'Tbi 
steam-engine  considered  an  a  heat- cngf tie.' 
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Tlic  work  in  |)rofrs*eilly  hanod  iijion  II«h- 
kinc'ti  trratisc,  :iii(I  is  stipplcmonti'il  by  a  largo 
amount  of  otiier.  nnd  some  new,  mnttcr.  The 
plaD  of  the  work  is  in  boiik?  ro6]]ccU  iiDnBUal. 
Its  flrst  pari  U  ctcvolcd  to  the  statics  or  blruc- 
tures,  the  sew>Dd  to  Hit-  Itinemalics  orniacbiuea, 
tlie  third  to  the  dyuaniica  of  machineei,  the 
fourth  to  the  iitn'ii};(th  and  alifTiioas  of  raat«- 
rials,  nnd  the  tlllh  to  thv  iraTianii^^iun  and 
conrcraioii  of  cm'tgy  l>y  mai'Miivii. 

In  part  i.  biil  litlli^  will  he  found  to  demniid 
spMinI  noIii.'f.  The  nicthuda  ofgrnphic-Hl  nlnt- 
fC8  arc  ndojiU'<1  ihnxiglioiit,  and  an-  i«|>|ilii'd  in 
succession  to  Ilic  sini|i1rnt  and  thv  more  pom- 
[)1excaM>s.  The  »tmiiiit]g  action  of  a  load 
ai>|il!ed  to  a  structure  is  considered  in  several 
<-lia|>t«r9  ;  aheanng.  bending,  and  liristing  being 
lakei)  ui>  In  order.  Cases  of  I'l-arues  having  re- 
dundant |mrU,  atid  the  action  of  a  travelling 
loail,  arc  given  with  proprictv  considerable 
8t»acc.  Iti  (lart  II.  we  llnd  the  author  follow- 
it>g  Jtankinv  in  an  innovation  u|>on  the  standard 
plan  of  text-books  on  mi-chniiicw  att  hitherto 
conatnictcd.  Ptx)f»-»«»or  Coitcrill  here  inli-o* 
duces  Iho  study  of  Ihc  kini'm«ltc«  of  ninchincit. 
—  a  subject  not  often  con»idcn'd  to  form  a 
part  of  ihis  general  riiviHiuti  of  the  thcorj'  of 
t'uginfering.  and  only  licitrd  of,  up  to  tlio 
prcwnt  time,  to  any  eonsidemblc  extent,  in 
Mparato  <vork«,  ns  in  Willis's  and  itr  Uculvanx's 
wclUknnirii  works.  Itankiue  InlrodiK-ed  ibla 
eubject.  undiT  tlie  title  '  fieouiytn'  of  mei^han- 
Ism/  into  hi"  '  MnvhimTv  and  niill-nork,'  and 
Introduced  it  also  in  bin  '  Applied  mechunloii.' 
This  author  has  inlroilnwd  lo  a  limited  (^attcni 
the  DOtnenelalui-e  and  inctbods  of  the  lati.'^t  of 
Ihc  great  masters  of  this  division  uf  tile  science 
of  engineering.  E'rofessor  Reulcnus,  and  litu 
lliU!«  lirouglil  the  matter  fhlly  up  to  the  time. 
A  feaJnre  of  the  work  to  be  noticed  bei-c.  per- 
haps even  more  than  elsewhere,  is  the  selcotion 
of  nieehaniKm  familiar  to  the  enj^neer.  and 
whcrr  |)o»iblu  of  those  In  common  use.  in 
illoBtrntion  of  the  prindpli-a  lu  he  explained. 
Part  iii.,  on  the  dynamics  uf  maeliinery,  oa 
would  naturally  be  eK|K'i,-tcd.  oc<.iipii-»  a  lai^e 
amouut  of  space.  It  ojn-ns  with  a  Ktatemenl 
of  the  'principle  of  woik,'  showa  how  re«i«l- 
anccs  ate  determined  in  common  casM,  d&- 
flnea  energy,  illustrates  Ihi;  mctho<ls  of  its 
tmnsfer  In  machines,  and  mtnsiders  the  kinetic 
form  of  enen^iy  as  met  wltb  in  fhecly- moving 
bodiex  and  in  machines.  A  chapter  la  demoted 
(o  the  (lynamicd  of  the  steam-engine,  and  ea- 
pecially  to  the  graphical  represent  at  Ion  of  the 
variation  of  effort  and  of  energy  at  the  crank. 
All  of  thia  work  U  iutcrcxtlng  and  valuable; 
awl  tfae  greater  part  of  it  i»  here  for  the  Itrat 


time,  so  far  a»  the  writer  is  aware,  introdticcd 
into  tlw  literature  of  tlie  schools. 

I'he  study  of  cases  of  incomplete  oonalraint 
and  of  straining  actions  In  machines  gives 
tiie  author  an  op|>ortuRity  to  introduce  the 
principle  of  momentum  and  nihor  dynamical 
|trinciplea,  and  to  illuxtrute  their  .ipplicailon 
by  the  analj'kis  of  the  govvrnorK  and  other 
familiar  caM«.  IVrt  iv..  on  the  strength  of 
materials,  occupies  inorc  space  than  any  other 
diviMon  of  tbc  hook.  Impact,  compound 
stresses,  and  flow  arc  a«  fijily  treated  as  tbe 
limits  of  the  book  )>crmit,  and  more  to  than 
is  usual  in  treatises  of  this  chnracler.  The 
work  of  Professor  ilnmes  Thomson  on  ttie  flow 
of  aollda  La  described,  and  the  experimenla  of 
Tresca  and  of  Wohler  are  cited. 

The  volume  Includes  in  its  laul  division, 
part  v..  a  diwuMiou  of  the  principle*  involvH 
in  tlie  trauHiDbsioa  of  eneiKj-  bv  llukU.  and  of 
its  transfomiation.  Tlie  now  of  fluids,  lb« 
action  of  madiiiics  driven  l>j  tJiem,  and  tbo 
elemcTitar)'  prindptes  of  thermotlynamios,  aiv 
here  studied. 

Ad  excellent  featnre  of  the  book  is  lt« 
referenoea  to  works  in  which  the  sid>Jecta 
treated  are  more  fully  developed  by  accepted 
autiiorities.  Examples  are  introduced  at  tbe 
cikI  of  eadi  diapter  which  are  doid>ly  inter- 
esting as  illiMtrnting  the  sjH-cial  case  there 
trentod,  and  as  exhibiting  applications  occur- 
ring in  the  engineer's  practice.  The  engrav- 
ings are  numerous,  and,  in  all  cases  in  ivhich 
it  is  possible,  drawn  (W>m  workiug  inacbinea 
and  structures  common  in  engineering. 

The  work  as  a  whole  is  one  wliieb  will  not 
only  Increase  the  reputation  of  its  author,  hut 
win  earn  for  him  tlie  tlianks  of  maiir  in»tnict- 
ont  in  technical  acIiooIs  who  have  long  been 
hoping  for  sucli  a  tn-atise  u»  will  jfcrmit  them 
to  discard  works,  which,  valuable  in  their  dav, 
arr  now  left  b^iiiK)  in  tbe  fui'ward  morcmcnl 
of  Uio  profcssionof  engineering  and  of  science. 


SCIENTIFIC   BUTTER-MAKISa. 

A  mantud  fir  trientijie  btitter-mak-itig.  By  W,  H. 
Lynch.  Printed  tijr  ord^r  of  th»  leuslsttre  §«■ 
sembly.  TorMito,  RfUniDi  it,,  1863.  15-t- 
S(Mp.    S". 

TiiK  autltor.  in  the  Introduction  to  this  man- 
ual, cxprcss^-s  liimwlf  in  sym]uilhy  with  the 
views  wlvanci'd  by  Arnold  anil  Bell  on  previ- 
ous occasions,  that  all  iwrsons  counseled  with 
the  prasemlioo  of  the  <lairy  business  should 
strive  to  make  themselves  familiar  with  tfae 
principles  on  which  success  dejM'nds.    These 
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nm:<i<li'rnlioi)N  nre.  In  hi*  Opinion,  U»c  Itcy  lo 
titf  I'liui'di-lor  of  tilt!  iiiiiniia). 

l'ni<:liit!  *iKt  llicun*  an-  IrcaU-H  in  M-paritlt 
uliiiittvra,  beginning,  for  Mntoil  reasons,  with  s 
ik-urription  or  lh«  most  succcMriil  m^tliotl  or 
batt«r-mikkitig,  atul  dosing  with  an  espoaition 
of  tlio  philosoptij'  of  tlie  varioiiB  uiodoa  of 
opi^roliou.  The  <Uflciisfliou  opens  ipiilo  despr- 
vetUjr  b>-  dwelling  on  ilie  iiuportaiR-e  of  vleanli- 
iiess  tx6  the  Hnt  und  itKliHpeuviMv  iviiiilri'meul 
for  siioi-eM  ill  die  Aii\ry  industry.  Tho  first 
clinplcr  liviitH  of  lh«  l)c--<t  in<IorM'd  ruleM  for 
milking,  and  for  setting  milk  for  L-it-iviii.  Thi- 
M-itiiitf  of  milk  in  open  nnd  otoHcrl  vessel*,  ns 
iTcll  an  the  j)|i(>|iiT  ecmditionx  of  tile  vre.im  for 
chiiiiiin^,  nnd  Ihu  miniiigemfnt  of  charniiigr. 
lire  eaii'fnlly  itimriiHHcd.  '['be  Author  very  fro- 
i|iK-titly  citvs  well-known  niithoritie?  in  the 
dairy  biit'iiie«'« —  i'rof(?(isDro  Arnold  iind  Lowtt 
—  in  &npporl  of  hie  stalcmenls.  .\  deluded 
<K'«cri|)tion  of  the  l>c8t  rulea  foe  eoUet-ttng. 
vraahing.  pressing.  »a1ting,  [xiokirij;.  uod  mar- 
keting the  buttei'.  cloneH  Ibc  Ural  cbttplt-r  on 
tlie  sdenllfle  ineltuMi  oe'  [>nH'Gi«!<. 

The  suraeeding  I'hupu-r  vxpliiinft  the  philos- 
ophy uf  the  ruloK  of  treitlment  (iMrinjl  the  vari- 
ous Mufiv*  of  the  |)rwe*».  wliieh  hiive  bwii 
pR-viinmly  ennmcrnted  nnd  cinticiilly  di«ciiMcd. 
The  diirerenl  points  involved  nrc  Iwre  ><tfttcd 
in  all  t'tjually  iui^triielive  iiittniier.  More  proml- 
uenee  might  have  lieen  given  to  a  uouMilera- 
tjoii  of  the  ebcnileal  oharaeter  of  tliv  vnrion^ 
glyccHdes  coiiittilntiii;;  Die  fnt  of  milk,  aiid 
cuiweiiuenlly  of  Lhi-  Imtter.  iik  uoiD|Mii'eiI  with 
Ihixie  nbieh  eoiiiititiite  other  nnininl  fiiti'.  The 
Mei'i'Ki.'*  inl1ueni>'  of  exeuptioiinlly  lur^je  i[iiiinti- 
ticMof  tlie  glyveridcs of  f<«ir  volatile  fatty  ncids 
on  thv  siiecosaful  ina  nil  Nielli  iv  and  on  Wiv  keep- 
ing of  butter  is  ({iiite  manifest,  and  deserves 
niorc  than  a  |ui«8ing  notit«.  The  flr»t  purl 
of  the  book  elo»os  with  remarks  on  niilk-pro- 
duuUou.  on  the  natural  fhiieliona  of  the  cow. 
on  brenlitig  and  IVedia;;.  on  dairy  utenalla  and 
fliipplivs.  on  water  and  itu  iiaeit  in  the  dairy, 
and  on  nalt  and  Itn  pr<>|K:r  iippliotion  in 
butter-iuuklng.  Thcr  diKcoiii-M:  on  ihoie  mib- 
}octa ocRUptea  nlKKit  forty  piifti-^  of  the  tunnuiil. 

[t  w  nnfortnnnle  tJiat  by  far  the  l.irgi-r  |nirt 
of  Ibc  pamphlet  (tJie  ii{>[>endi%)  Hhonld  be 
taken  np  witb  quotations  fl'oin  ugrinillund 
nuwspapora, and  that  in  the ilosing  parn^rapha 
it  shoiiVI  be  stated  thitt  Mr.  Lynch  is  the  owner 
of  the  patents  on  the  forms  of  butlcr-muking 
appliances  wbii^h  he  advocates.  The  work. 
wiUi  ita  Quroeroua  newapaper  exlruets  and 
\toot  prtDdog.  baa  not  the  apuetJiliig  api>ear- 
iinoc  so  ctMvtitial  lo  a  new  hook,  and  is  cidou- 
lat«d  to  re()el  ono  at  Uic  fimt  glance. 


3iAN*S  PUTl/RB. 

Tht  'Irtiintf  of  mnn,  rifrti  in  Iht  %Al  of  ku  origm. 
B}'  -loiiN  FiaXK.  Omtoii,  Hovglilon,  ttifftm,  tt 
Cn  .  1884.     lO-f-121  p      Ifl*. 

"TiiK  i)nrsUon  uf  a  future  lif«  is  gviwrallr 
regai'de<l  us  lying  outside  tlic  range  of  seiea- 
tilie  disenssion."  says  the  writer:  bul  yet  lie 
thinks  it  is  one  upon  which  an  opinion  may  he 
legitimately  entei'talned.  and  be  proceeds  lo 
say.  that  opinion  "  must  uvoeasarily  Iw  nffeotcvl 
by  the  total  uasa  of  our  opinfoiis  on  tbu  qn«»- 
lions  whieh  [do]  lie  within  tbe  ac^jM:  of  soicn* 
tide  iuijniri'.  '  Ilia  «ii»ay  Ik  In  let  ua  kitoir 
what  the  leaehingN  of  Ihi:  doctrine  of  evolution 
Its  to  Uic  origin  of  inno  soem  to  indieale  tis  to 
liix  linnl  itestiiiy.  iliit  conclusion  !■.  liiat  ■■  tbe 
more  diQi'iinghly  we  eomprehcDd  Unit  process 
of  evolution  l>y  which  things  have  come  to  be 
what  they  nre.  the  more  we  arc  likely  to  fwt 
that  to  deny  the  everlasting  perAisteuci.-  of  llie 
spiritual  eleiiienl  in  man  is  to  rob  tlie  wlwW 
process  of  its  meaning,"  and  that  it  fzuvi  tkr 
toward  putting  us  lo  'pennaiieni  iulelli-ctiial 
eoofbalon  : '  nliicli,  an  a  well-known  authority 
oaaurea  tut.  is  a  scivnltllc  rtdttctio  ad  abtunlttm. 
So,  tliiding  '*  nusiilllcieut  n-iuion  foroitr  accept- 
ing ko  dirt-  auitlternntivn,"  our  author  deelarva, 
■■  For  my  own  part,  Ihercfoir,  I  ln-lievo  in  the 
immoitfliity  of  the  soul,  not  in  Ibo  seitai!  in 
which  I  accept  the  demousti-able  tnilha  of  atii- 
eiK'e.  but  aa  a  supreme  act  of  faith  in  tbe  nra- 
Honableiiesa  of  fifid's  work.  .  .  .  The  ln-lief 
can  be  most  ijuiekly  deline<l  by  lla  iiegatioo, 
iu<  the  refiiHal  lo  U-lievo  that  tliis  world  is  all." 
We  miut  refer  lo  ihe  little  book  ilnelf  for  the 
line  of  argniiK'nt  which  lc«<ts  up  to  Uii*  rrtdo. 
And  if  the  nrgnnienl,  however  MiehtiOenlljr 
hosed,  is  pliiloNopbicnl  and  even  tbcologicM 
in  form,  it  nceils  only  to  bo  understood  that 
this  essay  is,  in  fact,  an  address  lo  tlte  Con* 
oord  school  of  philosophy  last  summer,  at  tlto 
time  when  the  subject  of  Immortality  was  umlor 
iliH-iitaion. 


I 


NOTES  AND  NEWS. 


TlIK  (ollowlnft  1(  Ihn  fill)  lt*l  ol  papnr*  read  ■■ 
Ifie  Kew|ior(  iii««liiiK  o(  Oi«  Malloiut  ooaikinr  of 
•deneea,  Oct,  14-17:  Un  ibo  I'tilainelJa  aurtt  of  Ihe 
PaljcoMuriA,  E.  1>.  Cope;  Tbe  brain  t4  AmIIu*.  and 
lbs  vyp-lenii  fonn  of  n«ctiIota«a,  A.  K.  Psckafd;  On 
die  tli«i>rr  of  Mlomtc  Tnliune*.  WolcoU  Olbb*;  l.ln  tbe 
rompl«K  inorganic  aciil*.  tVolcott  Olhb*:  Notice  of 
MiiyMdgr'ii  eit>er[iueDU  on  ilis  moiloBi  at  animah 
by  In'Unlaneoui  p)iolo(n^pliy.  Falrman  Ro^n;  No- 
lice  of  Granrn  illlIcrBDCc.t'iisliic.  Falnnaa  RuKera; 
On  liio  Ihiaoilti-  of  IaIeb  Lalnmian.  E,  .S.  I>ana;  On 
llM  mfMMoic  coaI(  o(  lite  nonh-wtat,  R.  Punpolly; 
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On  lli«  work  of  Ui«  Xorttinm  lr«.ii»CoiilJiirri[iJ  xir- 
V07.  R.  PumpcU; ;  Tliv  grA>iM4  lavcliftninDy  iiijuriouii 
to  Ilvi'-nuck,  IVilliam  n.  Brewer;  On  craiitalion 
•urvey.  U.  S,  P«lroe:  On  mlnlmura  dllTarencei  nt 

LUfUiliililf.as.  IVIrcnmnil  (liy  EiiTlUtloiil  J.  Jutrow; 

i.He*««n'liei  gn   Itolmiy'*  «ur-aiuli>^ii«,   C.   U.  F. 

['PeU'rn;  Oii  tha  operation*  of  tbe  V.  S.  );«olcigioU 

^(tirT«T.  J.  W.  PowhU:  TTie  mntlon  of  [lypcriun, 
ph  tiftll;  TCenarkion  tlinrlvlllxnllfnff  thPTiBtlv« 

[people*  of  Ami'rlcafhyiiivluU'iiil,  E.  B.  Tylor;  Hunio 
fMiilU  of  tilt'  explorarsuu  of  Ui«  dMp  •««  beii«sUi 

^Ihe    Uulf  .Str«ua.   by  the    U.  ».    flth-commlMlon 

I  UMmer  .Ulminss  durliig  the  put  aiimmw.  A.  K. 
Verrlll:  Fkcrni  pr«greM  In  espluiivM,  II.  L.  Abbot; 
On  ail  fXfWrinMiMI  campotlie  phutognipb  of  ili« 
member*  of  tbt  aouleniy,  It.  Puiopi'lty;  Ileport  on 
meridian- work  At  Carlirulio  [by  InTlCatlon),  W.  V*l- 

fcntiner;  On  itiu  algrbrx  of  logic,  C  ii.  P«in'«;  On 
llie  temperature  of  lbs  lunitT  iiirface,  S.  P.  Luigley: 
On  infllioils  of  eiKiem  tLrcb<^ry,  E.  S.  Mune. 

—  A  lntt«r  to  Lkat,  !^i'liwAiha,  from  utie  of  the  oO* 
Gora  of  Che  lmi>otial  ceo^-raphkal  todety  of  BumIb, 

,  kUte*  tlial  no  polar  6ipi>illLioii  In  lo  %ian  irom  RlU- 
'  «Ik  this  year  '>r  n«xi,  ai  h&i  bri'ii  wlilf  ly  circulated 
in  the  American  pr^**.  Tlmre  i»  In  »[ow,  Uowcrer, 
an  expniillon  to  Um  N«v-Sib«rian  I^lanll^  u>  atari  In 
tbe  *priiig  of  lasa,  to  ba  cfirrle<l  on  hy  money  appnv 
priateilb]rlhGGtM-for  tliitl  puriMwo.  Theeipedliion 
Utobo  undrriaken  by  two  jfnlltMnen  from  tbe  Im- 
perial Hi-ul«<iny  lit  pcleticc«  of  St  Pi-tcrabnrK,  anil  ilie 
.  preparation*  for  it  are  going  on  under  iho  luperTlitioti 
of  a  committee  appointed  by  tli«  aMdeniy.  Tlir  yciur 
IflK*  will  b«  esiplDyed  in  adentillt.'  work  on  tbe  Vans 
and  till?  cnut  between  It  auil  IndJglrkn. 

—  Among  racent  d«athi  wc  note  lho^^•  ul  O.  B. 
Delpoiilu.  formerly  profeuor  of  bninny  in  ihu  univci- 
«ltjr  o*  Turin,  well  known  for  bl»  r«»enrclip»  upon  tb« 
UMmliliae,  on  tlio  It^tb  <>{  May,  M  Uombortixxn.  Pied- 
mont; Count Conicaniiii  Brnnicki.nxeAlnuaiinHUuler 
of  natural  tdence.  to  uhose  seneriigiiy  ihe  miuvum 
U  Warwiw  In  Inilrbtcil  r«r  n  lur^'o  {mrl  of  [|j  valttftble 
collection*,  July  t4,  at  P,ir[< ;  August  Pawrli,  profewor 

'  of  msthemallM  at  Stockholm.  In  that  city,  on  tbelM) 
'  of  July:  L.  M.  Lannon,  author  of  '  Flora  af  TFsrm- 
lond."  on  tbe  17lb  of  July,  nl  Otrlsiad.  Snellen ;  Dr, 
M.  Perty.  a  w«lt-knuwn  »)i>logUl  and  anthrf^|iologMi, 
from  lnAi  to  iS7I>  profsMor  of  naluKi  fai*iory  In 
Berne,  where  he  dlvd  &u^  8,  atmoat  eighty  year*  of 
age:  Iti  Moecow,  lh«  UsI  of  jaly,  A.  G.  Plieber  tod 
Wnlilhelm,  prvelilent  of  tbe  Moicow  natoral-blalury 
•ocinay:  E.  P.  M.  I'auniler,  bi>Un<st.  In  Pari*:  Lodo- 
tIco  CiIiImI,  botanist,  July  2.  in  Fapnxa;  Or.  E. 
Cantanien,  cbemiit,  on  tbe  rttli  of  July,  at  LnlpilK. 
la  Ui  forlv-nlntb  yntr;  Ur,  Ham  Iliibncr,  the  di- 
netor  of  tho  chemical  Uborulory  at  (ii'ilUng^n,  on 
the  I3tb  at  July,  in  bis  fortj-ievcntb  year;  and  Dr. 
Feid.  Hoehstetter,  geologiat  and  naiunUiM  on  tbo 
Xorara  expedition,  on  tb*  18th  of  July,  in  |i|*  flftr- 
•Ixlfa  ;ear. 

—  PioL  F.  B.  Nipber  find*  from  dau  ukon  from 
Or.  Bngelmann'*  obMrratlon*  u  St.  LonU.  Mo. ,  laai- 
log  ov*F  a  period  of  forty-aeven  yeus,  that  the  dan- 


tloD  of  maslmnm  raliia  b  lovenely  pivportlanal  to  tbe 
violeiice,  or  ilut  tlie  proiliiM  of  rlolenov  into  deration 
to  cewtanl.    TbU  cansiant  ii  tbe  aiDnani  'if  water 
which  may  fall  in  a  coiitlnnoiu  ralo,  and  U,  for  Dr. 
Bnictlmann'i  *orl*»  of  abnat  half  a  century,  about  j 
ire  iachea.    A  nhi  of  die  Inchu  per  hour  may  last 
one  bour.    A  rain  of  four  inches  per  hour  may  lut  an 
hour  and  a  quarter:  and  luch  a  rain  Dr.  EriBelmann 
obkerml.     A  niln  of  two  and  a  half  Inchot  per  hntir 
may  lo^t  two  lioura,  and  *«veral  tuch  r»lna  wore  oh. 
Mrv«d.     A  rain  oJ  lui  inch  |>ci'  iKiiir  iiuy  lati  Hve 
boure.     Each  of  thMo  caM4  would  tw  a  llve-incb  tnJti. 
For  a  longer  period  ot  lime  ihAii  B(ty  yean  It  te|, 
likely  that  greater  rain*  than  Ove  inchi'i  may  b*  ob-^ 
■omil.    Tlui  same  U  lu  bo  aabl  If  obaertalioui  are 
to  be  iiikm  over  a  wider  area  at  oonutry.    In  foci, 
a  nUti  of  aix  iiicbc*  iu  three  boun  occurred  near  Cub*, 
MOi.,>omcyeaii>liice.    Tbi*  would  incrcwe  thcTalii*  I 
of  tbg  conitaiit  from  Urn  to  aix,  but  olliorwUe  tbe 
relation  wilt  proLiablr  remain  unclian^ed. 

TliB  imporijiice  of  thin  law  is  vcrj'  greai  In  en- 
giniwring,  wlierc  tbe  capacity  of  lewcn,  cnlverli.  and 
bride**,  >»u*t  lir  liuch  a*  to  carry  tlie  water.     A  more 
^nwaJ  lnviutii:ation  vhldi  ProfMwr  Nipber  is  now 
making  will  determine  tlie  relation  belweon  Ibe  vlo- 
terice,  darallou,  and  frequency  not  only  vl  maxltnllin, , 
but  of  all  rain*.    TbU  work,  when  completod,  will  en- 
able an  4'nt:1ii«pr  to  conurucl  tlie  water-way*  of  brldgea 
uf  »ucl>  a  capacity  that  tlu>y  will  prol>ably  atatiil  a  deli- 
iiile  number  of  year*  before  ibej  are  vrubed  away. 
Thtt  number  of  yenr*  will  be  10  determined  Lliat  tlia 
inlcrual  on  Ihn  invcilcd  capital  during  tb«  probabl4{ 
liferif  tbe  bridge  will  equal  tbe  pOMible  damage  wfaenj 
the  dvii  rue  live  flood  comca  wbich  the  pneineFrd«t«r-l 
mine*  •linl!  destroy  his  Morit.     Tbe  mnnln||  cxpoHM 
of  niAlnuinlns  the  brldso  la  iIimi  tlie  least  possible. 

—  Alaio  number  of  tlie  .tradcuiy «t*t«*  UiAt  th«, 
•lanutli  annual  meeting  at  the  Oenaaii  and  Au*-] 
Irlkn  alpeiivurelti  baa  Ju^t  been  lield  at  Consianx,] 
nnder  tbe  preiideucy  of  (lerr  Rlcbtei  of  Salibur^ 
The  grand  duke  ol  Bail«n  took  pan  in  the  proceed-  { 
Ing*.    Tlid  united  club*  hnve  a  m*nil>tr*bipof  18,500, 
sod  the  property  of   tbe  vereln  oinnuutit  tu  11,430 
florina.    Grant*  wen  loied  for  forul- plan  ling,  for 
inpport  of  certain  mounUln  seciiont  of  the  club,  for 
payment  ot   per«on>  who   havt;  mcaged  U>  lecliir« 
(luring  tb'  winter  nmntbt,  for  m«tM>rotC4[ical  obter* 
tations,  and  for  eipiatatlona  i>t  cavern*.    Next  Janu- 
ary will  be  pubtiibed  the  first  collated  volume  of  tho 
JflUAcflmewn  of  Ilie  club,  with  lllu.itralloit*.    Vot-  \ 
lections  ot  3.1H0  niaifc*  and  V.l'-a  florin*  were  inadfl 
for  jiatlis  and  huta.    Vlllacli  was  whwlod  fo«  im-xI 
year**  meeting. 

—  !>ilinnl-*en'lc(i  note  xvl.,  entitled  "The  elTect  of 
wind-nirrcTita  on  rainfall,'  by  0.  B.  Curtis,  ii  one 
uf  the  mutt  carefully  prepared  uumbem  ot  tbe  wrlis, 
both  In  tlie  reference  lo  prevloua  work  on  tbe  aubjerl, 
in  which  Kngllah,  ProDch,  and  ticnnan  authora  are 
■liuitol,  and  in  Ibe  dItcuMlon  ot  tbe  tpeclal  serlek uf 
reconls  from  five  i;au|i«-(  on  the  aunimlt  ot  Mounl 
WaiblngtoD.  Tbe  nutlior  conclude*  that  tlie  rainfall 
(wiUiout  snow)  In  *ucb  eipoted  iltuaiions  varies  1 
terlolly  wltbln  dlatancus  ol  only  one  or  two  liiindr 
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feel;  tli>l  tlie  irliidi*»nl  gautfca  nwclve  Imut  and  the 
Icavnnl  gaugci  mnd  r»ln,  u  hm4  bveii  ■(■rod  for 
biilldlngt  by  UmIm  In  lt<8T:  mid  IhnI,  In  lil)th  wtiid*. 
small  giMuco*  do  not  collect  (■iiou);li  r>ln,  ilie  ilisci^p- 
•ncy  between  dghl-liicb  aud  thrvv-mcb  snugi*  rury- 
liig  M  tbe  RquMD  of  tbn  whid'i  T«tc>oity;  nnd,  for 
velocltloi  of  *ixtT  mllo*  >»  hour,  tlm  lhrc«'liirb 
Kci'lvEiis  only  i«rO'tbinU  of  tW  Rilti  eol!«ciec1  by  the 
eight'iocli  j^Ufie. 

— Tlie  cinsUcily  In  (lis  rarboii  OlameuU  o(  tlie  tii- 
CKudeiceiit  Uinp«,  nt  leiul  in  suiiih  of  Ilie  paiteriin,  Is 
nth^r  renurkAblo.  Take  an  E-llion  Unip  of  about 
a  hnndrvil  ohm*  ml>Iikn(?i<.  nnd  a  iiind>-rii[Hy  t<liiir]i 
blow  vith  i)ic  hniid  at  r>elii-niiulr>  to  (hi' plane  i>f  itie 
loop  will  vibniW  It  no  fnr  that  II  »trllii-s  Ihc  lid*  of 
the  x'""  btilb;  and  U  will  conilouc  for  two  iiilnuUv, 
iwlttlf  vlhrAtliiE  throiifih  very  *]oitIj  di-maaliiK  am- 
plltnde*,  and  witli  brautlfiilly  rnnijilk-ntfcl  uncial 
effci'ta,  aceonliiiiK  to  the  direction  uf  the  blow.  So 
neimlilvL-ly  daalk  Are  tome  of  tbein,  that  It  U difficult 
to  hold  Ihem  In  the  bniid  >o  ilradlly  that  Ihi!  ii|>pDr 
part  i>f  the  loop  ia  not  hlurrrd  bf  raplil  liicoMiint 
vlbrBtiuiin  of  ainall  atiiplilude. 

—  The  RAysl  aocloty  of  New  8oiitli  Walea  oflen  ita 
medal  and  a  muney-|iri»>  for  the  be»t  vuniiiiiinii-jitlon 
(provided  It  be  of  ■iitlicii.-iil  merfi)  coiilnining  the 
rciulu  of  original  meanUi  or  obicn'sllon.  upon  racb 
of  the  followinit  aiibJocU.  To  bn  innl  In  noilainr  I]ian 
May  I,  l?6i:  anatomy  and  llfe-hlilury  »f  the  Keldd- 
na  and  I'latypii*.  the  a«citly*a  medal  and  £i&;  anat- 
oinjandllfr.bliKoryuf  Unllcaca  pceuJiartoAuslnlia. 
the  foclely'a  nicdiU  and  ^i!>;  the  chemical  com poai- 
tloi>  n[  iIirpRHlucifl  from  iheeo-called  keroaen*  Uwle 
of  New  8oiilh  Wnlrs.  the  anclety's  nieilaJ  and  CK. 
To  lie  si-nt  in  not  tati^r  than  May  I,  ttS6:  on  (he 
eheiniHlry  of  the  Aiiatrallaii  Runu  and  rralna,  tli« 
aociely'a  medal  and  tXi, 

—  Tlin  eonmiltlpe  of  the  OctaffOii  rhapelal  Bath, 
EnBlatiil,  where  Sir  Wllllaiu  Ilertrbel  wan  ureanial 
from  I14Q  to  lTrt2,  ltivit»  subitcnpllona  tuwai'd  n  me- 
Biorlal -window  of  one  nlinm  lliey  truly  call  *  by  far 
the  inimt  dl<t!(i|{iiUb«d  clilieii  who  ever  tk<'d  In 
Balh.' 

—The  lUuxiririt  irltund  ivport*  that  tlie  new  toi^ 
pedo-boat  trieil  at  (he  tui-eni  inaiia-uvrita  o{  the 
G«iiiiaii  fleet  lioa  proveil  etnliietittj  aallafacttry.  In 
addition  to  Ita  great  alrenstb  luid  »|M.>rd,  it  haa  water 
eompartiiient*  which  can  be  luUdrnly  Allnl.  and  thai 
■Ink  lt»  deek  to  the  lav*')  of  the  Ma,  without  neHoualy 
lntpalriot;  lb<  iiwed  of  the  venel. 

—  The  London  hctalth  exhlblilon  ha*  hMtn  noaue- 
CBuful,  tlial  it  is  eipeeied  the  <»uncit  will  have  a 
bandiome  bolauec  when  Ibey  close  Ihelrdoore;  and 
Ibcy  bare  not  yet  decided  what  to  do  with  K.  The 
asKregalA  of  admlHion*  now  cxceeda  two  mlllloiia 
and  a  liatf,  repitMatlug  a  ^roia  ukinx  of  *  huiidnid 
anil  ten  thou>«nd  pound*,  Irn  pL-r  «eul  of  whieli  may 
(eroain  whm  Ihe  la<t  llabillly  ha*  been  wiped  off. 

—  Mr.  ParinI  ot  tbe  ICoyal  aiitiarium,  London,  haa 
now  nn  Tlew  aonae  ot  the  dwart  raoe  ot  men  rvgnirled 
by  eevemi  iraTetl«ts  ■•  ditellen  Id  equatorial  Africa; 
and  he  bna  Invited  all  anilinipologUta  tlierc  to  atiidy 


(hli  *(ran{|0  itevelopmont  of  the  hiinun  rare.  The 
lalleat  ot  tli»ni  !«  four  feet  alx  iticlic*  in  luiiolit,  and 
profeetea  to  be  a  giant  among  lila  own  people.  They 
are  exceedingly  lutelllgenL 

—  Tlie  Social  science  congresi  thb  year  net  at  tbe 
plaee  of  iia  origin.  Blnnlngbnm,  ami  attracted  a 
muchlargrr  nItoDda&ce  than  la^txrar.  tbcpro|p«mttM 
ot  Horti  iielne  a  line  one.  The  pr<*«!dent  of  tboyear, 
Mr.  .Shaw  Lefevre.  in  bN  openini:  ad<trt«a,  nixlewed 
the  reaction  from  llie  non-intervention  view*  of  atale 
pollcyofRleardo,  Stuart  Mill,  Ilaxllal,  etc.,  and  Mated 
id*  opinion  (lint  the  prvwcnt  "  movetnent  for  ex(end- 
Ini;  the  action  of  tlie  tiate  ha>  not  been  due  only  to 
demtit^racy.  tt  haa  been  demanded  almost  ei|ua]ly 
by  all  efaaies;  but  the  gn^ter  force  ot  tbe  |iopuIar 
win  In  parliament  ha*  depnveil  thf  opiio^inK  inierett 
of  their  grower  of  realstance.  .  .  .  'Hie  inure  recent 
school  of  polltlcal-ecununiiiia  hi  Ihi*  criuntry.  end 
atlil  more  on  the  enntlm-nt,  baa  largely  itopArted 
from  iheio  (earlier)  vlew^.  and  ha*  hold,  that  while 
free  exchange,  free  labor,  and  fr««  ouniract  aj« 
important  principles  to  maintain,  yeA.  the  state  la 
bound  lo  Interfere  when  Individual  InlcreRa  rOHilt 
In  Uie  dOj;r»dallon  and  oppreulon  ot  the  lower 
cJsMe*.  and  ibai  it  In  jnttineil  in  nndenaklnit  ihoee 
works  and  funellnns  which  can  be  belter  attained  b; 
it  than  by  indlviiirml  ottort.  Almost  atone,  my  friend 
Mr,  IlerlKTt  Spencr  ha*  been  left  »anmf  phlloao- 
pbers,  t<<  iireiu-h  the  rl^ictrlne  of  lalMtrt/alre,  to  mlae 
the  banner  of  Individualism  acainst  araie  aetEmi,  uid 
to  denounce  wliat  has  been  done  daring  tbe  laat  few 
years  ai  radically  wrong  In  prinnipla.  and  leading  to 
socialihni.  or  (»  tbe  nitlmile  ilnvery  ot  the  mtuuea." 

Dnvhiic  lite  Innt  ten  years,  he  araleil,  laklttg  the 
Increase  of  population  ot  Knglaod  and  Walee  Into 
account,  there  had  been  a  docTAiac  ot  panperlim  of 
thirty  per  rent,  and  ot  lerloua  erlme  of  twenty-two 
per  cent. 

—  Prof.  \y.  Braiine  eCalm*  to  have  dlwoveeml  some 
constant  principles  ot  nrtanj(ement  of  (he  tvlns  ia 
the  human  body,  the  varinlfllily  of  which  has  been 
nu  aiiaiumiciil  puulc  of  lonu;  standing,  fie  propoem 
to  pubtl*h  an  atlas  In  Imperial  folio  under  th«  UtI* 
'  Divi  teii'niT/)>(''m  dt-t  m'-jmcAHrfteii  kf/rpfr*.'  The 
flrit  pnrt  with  four  tolore'l  platr*,  prepareil  with  the 
I'ullabotnllon  «.f  Mr.  E.  Harry  Kenwiek,  i»  now  an- 
Ciounccd  liy  Velt  A  Co.  of  I^lpxlg;  price  Vi  Itnik. 

—  The  rmasinnButhoritiet  are  planning  a  hygienic 
Inailtiiie.  as  a  branch  ot  the  irnlvcitlty  of  Berttn, 
ainillar  t'>  the  eiUtloE  InatltniiH.  of  phyaloJo)^,  etc., 
this  branch  of  knowledge  being  tecegniMd  U  ne(«*> 
■ary  to  the  medical  profeaslon.  It  is  said  that  Dr. 
Koeli  will  be  pUccd  nt  the  be.id  ot  It. 

—  Dr.  Tb.  Lkblach,  formerly  pmfeaeor  of  miner- 
alogy at  Grelfswald  univertaty.  ba<  been  called  lo  the 
KiinUslierg  tuiiveraily.  The  iirofewtorsbip  of  phyaU 
otojcy  at  Kiinigibetg  ba*  benrn  given  to  Prot.  L.  ner- 
mann i/urli>h|.  Dr.  L.  Kunlgtbetxer,  formerly  In 
Vienna,  haabuoncalleil  t'l  tbe  profMMrabipof  math*- 
matlcs  at  the  unlvei«Ity  nf  lleldelber<g.  Dr.  P.  Du- 
bai*-Hoy  morid  ot  Tiibingcu  has  aeMpted  a  call  to  tlw 
Technical  (cliool  In  Boriln. 
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COMMENT  AND  CRITICISM. 

Therk  is  probably  nothing  which  we  can 
recognize  aa  ao  eotiret;  characteristic  of  our 
own  epoch  of  history  as  co-operation,  —  the 
onion  of  a  number  of  men  for  a  common  pur- 
pose. Co-operatioa  13  ^ery  old  ;  but  its  present 
frequency,  and  often  also  its  form,  are  new, 
and  therefore  it  has  a  significance  for  us,  the 
extent  nf  which  is  great,  but  still  unmeasured. 
It  is,  indeed,  the  very  essence  of  democracy. 
But  we  have  not  to  do  with  the  general  aspects 
of  this  great  subject :  we  wish  oaly  to  refer 
to  its  increasing  development  in  scientific 
research ;  and  even  of  that  development  we 
intend  to  direct  attention  only  to  the  prevalent 
tendency  towards  systematic  and  organized 
co-operation. 

In  our  recent  numbers  we  have  had  occasion 
to  report  the  progress  of  several  noteworthy 
scientific  undertnkinga  which  are  strictly  co- 
operative. We  need  only  remind  our  readers 
of  the  new  standard  time,  the  electrical  and 
meridian  conferences,  and  the  reports  of  the 
investignting  committees  of  the  British  associa- 
tion, as  illustrations  of  the  accomplished  good 
which  science  owes  to  co-operation.  Our  expe- 
rience of  the  benefits  to  be  had  through  the 
efilbrts  of  competent  men,  united  in  confer- 
ences, committeea,  and  congresses,  to  settle 
some  scientiBc  problem,  is  rapidly  changing 
what  was  formerly  a  sporadic  effort  into  a  con- 
firmed habit  of  the  civilized  world.  The  same 
proclivity  has  another  manifestation  in  the  stilt 
more  novel  custom  of  what  we  venture  to  desig- 
Bate  as  co-operative  observation.  A  central 
bureau,  a  society  or  committee,  receives  and 
collates  the  data  obtained  by  scattered  ob- 
servers. The  earliest  instances  we  recall  of 
this  method  of  centralized  collation  is  of 
meteorological  observations,  in  this  country 
tro.  Bi isu. 


conducted  for  many  years  by  the  Smithsonian 
institution.  Such,  too,  is  the  method  adopted 
by  the  English  society  for  psychical  re- 
search, by  the  American  ornithological  union 
for  tracing  the  migrations  of  birds,  by  Mr. 
Galton  in  his  remarkable  studies,  by  the  Kiig- 
lish  committee  for  the  collective  investigation 
of  disease ;  and  so  on  through  a  long  list. 
Again,  through  the  energy  of  the  Har\ai-d 
observatory,  there  is  an  extensive  system 
of  co-operation  among  astronomers,  and  the 
British  association  is  endeavoring  to  systema- 
tize the  work  of  the  numerous  local  societies 
in  Great  Britain. 


One  naturally  stops  to  ask,  What  is  to  be 
the  future?  Will  the  co-operative  tendency, 
which  is  already  so  strong,  go  on  increasing? 
We  think  the  answer  must  be  in  the  affirma- 
tive ;  because  the  more  systematized  scieniific 
research  becomes,  just  so  much  surer  and 
steadier  will  discoveries  ensue.  At  present 
individual  tastes  have  far  too  lai^e  a  share  in 
deciding  what  is  investigated,  and  hence  fol- 
lows the  deplorable  consequence  that  many  an 
important  subject  is  neglected  because  no  one 
happ)ens  to  be  interested  in  it.  Moreover, 
there  is  much  work  to  be  done  which  can  be 
accomplished  only  by  scattered  obser\'er8  who 
obey  a  pre-arranged  system.  May  wc  not, 
therefore,  reasonably  expect  a  great  deal  for 
science  in  the  future  flrom  systematized  co- 
operation?   

Tbe  medical  journals  are  Just  now  giving  an 
interesting  illustration  of  the  ease  with  which 
the  members  of  a  busy  |irofession  may  overlook 
their  own  past,  and  occupy  themselves  with  ex- 
periments and  investigations,  only  to  find  that 
the  same  results  and  disap[x>intment3  had  been 
reached  and  fully  recorded  long  before.  Not 
many  months  ago  a  Fj'eneh  pbj'sician,  at  the 
suggestion  of  another  from  Copenhagen,  tried 
etherization  by  the  rectum,  and  in  a  report  of 
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casM  call«d  attentiOD  lo  it  as  k  '  new  method ' 
Ibr  tli«  ad  ml  nial  ration  or  this  anaestlietlc.  Ilia 
work  in«d«  nn  im]ircHttoii  in  liis  oirn  oouDtry 
and  on  this  side  ortho  oix-aii.  Otiiore  tooir  up 
the  method  ;  and  the  journnU  htu)  much  to  say 
about  the  promiH*  which  this  improvement  held 
out  of  tieing  very  iisefVil,  ivot  merely  in  souo 
•|Midal  o|>entiuiiM,  but  abio  in  geiieral.  Tlteii 
camo  raporta  at  luipU-asaut  complicatiotia  and 
unexpected  cfTccts  more  or  lc»  Iwyoixl  (l>c 
control  of  lh«  operator. 


galor  irho  taltes  up  an  old  problem  apparootlj 
solved,  pertiaps  b  likely  to  approach  it 
another  |>uint  or  view,  and  irith  diArcnt  i 
ditlons  and  o<iiiijjiii<:iit  Troni  liis  pradvoeaaora.  ■ 
Thus  it  i»  puMihle,  that  nrbiit  at  Brat  appean 
to  he  neiillcM  n.-polilioi)  may  lead  to  iinimr-j 
taiit  results.     It  is  a  eommon  experience,  too,l 
that   few  seta  of  old  obstervaUons  luv  really 
complete  or  useHjl,  Have  for  the  [lartieular  and 
linaited  objccta  which  ioten;]>te<l  the  inreetj- 
];ator. 


While  this  experience  was  growing,  and 
pnctical  nilea  were  alowly  (getting  formulated, 
some  of  the  old<T  doctoiK.  and  aoine  of  the  more 
'  literary  feller* "  of  tlie  erafl,  iM-tliuughl  thein- 
selveB,  and  rrmeubered  thnt  this '  now  method ' 
iraa,  after  all,  nearly  ns  old  as  elher  annoMbcsia 
itself.  It  aeemtt  Ihnl  in  1^17  Tltoj^off  recom- 
mended thin  Hp])1ieution  of  <!lher-vu|ior,  others 
baring  triml  a  eimilnr  uko  of  the  liquid  alone 
or  ia  a  mixtnre  nith  nater.  Tirogorf  nnd  the 
ftir  others  who  gare  the  really  new  method  a 
trial  were  not  altogether  Mtlaifitd,  and  seem  to 
have  abandoned  it  in  a  short  time,  oxeept  to 
meet  a  few  rexy  apenal  conditions.  Tncoty- 
ono  years  ago  (ISC'])  all  this  was  fully  dc- 
acribed,  and  tbe  dangers  of  sucb  administration 
pointed  out,  by  Porrin  an<l  Lallemand  In  their 
worii  on  surgical  anaetithc»la :  and  aa  late  sa 
1876  Claude  llcniard  mentioned  it  as  an  '  his- 
torically curious '  mcthcKl  of  considernlile  un- 
certainty and  little  practical  value. 


Tliere  would  seem  to  be  DO  easy  way  of 
avoiding  eueh  repetitions,  aniess,  perhaps,  to 
have  some  member  on  the  mlitorial  Ktalf  of 
every  roi-dical  journal  team  a  few  of  tlic  larger 
iudcxca  by  heart,  and  stand  ready  to  nip  all 
'  new '  nietho<ls  sikI  eehemes  in  the  bud.  In 
general,  however,  a  certain  amount  of  repeti- 
tion, even  in  practical  matters,  la  not  always 
objectionable:  and.  in  adantific  reaeaivh  In 
competent  bands,  it  is  even  leaa  so.  The  cor- 
roboration which  may  thus  be  obtained  has 
fteqnontly  oonxiderahle  value.  Then,  too.  it 
must  not  be  forgotten,  that  ■  fresh   Inreati- 


TitK  use  of  the  word  'acivntiSc'  at  the  pres- 
ent time,  llluatrnte*  liow  eti^lom  overrides  ety< 
molog^-,  giving  sanction  to  an  application  of  ttl 
won]   quite  inconsistent  with  Its  derivation. 
■Sdentillc'  Dieana,  strictly,  'knowledge-mak- 
ing:' but  it  is  employed  to  signify  'relating  to. 
or  In  aceonlance  with,  science.'     Last  ire«k  wft J 
reviewed  «  work  on  'sdentiflc  butter-making.* ' 
Now,  if  we  could,  by  any  ]>roccas  of  nuuiufac- 
t^iring  butter,  produce  science  at   the  same 
time,  every  one  would  agree  that  it  was  an  emi- 
nently practical  and  economical  invcnttoa  ;  but, 
alan!  the  true  Anglo-SasoD  deflca  etymolog)- : 
and  nobody  will  mieimdciBtaud  the  cnstonury 
meaning  of 'sdentiflo'  in  adjeetiva]  association 
with  butter-making,  or  when  used  to  qudlifyj 
much  ehtc  whidi  never  makes  knowledge.     'I1ia' 
word  is  ft  ctirioua  example  of  error  Iwoondng 
correct  Uirougb  usage.     If  we  could  only  odd 
tbe  word  '  sdcntial '  to  the  Inugtuge,  naage 
might  then  conform  to  etymology  in  rvgard 
*  scientific'  by  trimsferring  half  its  dotlea  to' 
tlie  new  luljevttve. 


IBTTERS  TO  THE  EDITOR. 

nMir^  lUm*  <•  to  uH  OHM  nfalr««  iH  jir*^ V  tfMd^Nk. 

Iroqaol*  srunntar. 

TBI  llrelr  loucr  of  jroiir  Mtecmed  ooneBpond , 

Ura.  B.  A.  Smilfa.  Is  satisfactory  in  oim  tf«p«et;  u  It' 
explain*  cJMrly  hsr  tI*w*  on  \\it  Mbject  -lltniiml ' 
by  her  at  th*  lau  Monirt'sl  tneHliic,  and  now  man 
brlaOy  In  yourcoluiuiu.  ll«r  naiuncs  lead  to  Infer- 
anew  for  which  kIio  I*  probably  nnpreparad,  and 
wbleh  she  will  br  iiidJnml  lo  r«iti«t  sad  diw»wn;  fw 
sha  doubtleia,  llko  all  »)»>  know  ifaa  Pieneh  nUsiloa- 
ariet  sBODf  the  Iroqnol*,  liw  ■  blgb  ofiiniaa  of  ibair 
Issmloa  and  wonb.  Trt  li«r  sunpasttona  necMsacUr 
tmply  that  (buc  wartby  luan  ar*  tailly  loeempAan 
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for  llMiIr  dutlr*  M  icn«Iien  Mid  inRdAiore,  or  wi>n« 

bbui  liicnropclritl.     Wv  nrr.  in  I'lleiri,  (;iven  lo  uoil«i^ 

nuacl  iluii  tticT  liaTc  citlicr  inlMnkcn  or  purpDsel); 

initroprownled   ihe   niMiiine  of  mt.-iln    itiiporlBJil 

pronouiu.  which  Ibrj-  inuit  lian:  li*»til  .mil  ii^ed  con- 

,  Mantly  fnf  many  ycnii.aml  on  wliitli.  toncri^iil  (■xwnt, 

IUm  Un  aikd  (oici.'  o[  LliL-  l.-uiuunue  ilrjMtiil.     II  tU*  Is 

fUic  (ndi  thoir  icripiurnl  mid  riiluT  tniuiNitluiiR,  anil 

b«lr  Intcu  nnit  «lher  origiiikl  work*.  In  tli«  Irontiol* 

_Ui^ii|[c,  which  coiif«nn  auicily  lo  tliit  syfliciii  of 

iramniBr,  mail  Ih>  all  wron^    Fiirib«riTi<>rr.  li  miiKt 

e  conaidercd  Uiat  tliu  Eii^llili  iiiiuloiiArf«»  among 

be  irMtcm  [roynol*  |Ll>i.-  Muliawkp)  liav«,  iltirhiB 

ba  laat  hnntlred  ;«<ira,  uublithcd  Mveral  trripUini 

_t)il  ot1i«r  tnuislaiJons  In  thai  langitaff*.     The**, 

llfaongli  niail«  nlhwetber  Indnpetidontty  of  ifac  Prancli 

Vonlone,  nii<]  wiih  a  rery  dUTi-ri-'nt  orihoKrofihy,  am 

EImbihI  oh  itiF  uine  >yu»ni  of  icranitnar;  and  it  tin. 

ISniilb  is  rlulil,  tfaeae  voraioiiit  arc,  of  coiirM,  itrtnne- 

rooM.     SiUf  lurtbcr,  lOToral   irripiura   irmiulatton* 

bavo  been  ioad«  by  edncalod   ItiaUni  ainoiijc  both 

(be  easwra  anil  tlio  waitoni  Iro'|ii«U.    Tli«a«  follow 

the  same  Rramniatlcal  inHlioiI.    Tlini  Indiniiii,  writ' 

[Ing   fur  iiidlana,  woiilil   utc   Ibolr   Inniunge   incor- 

[iccily,  IB  ■  supposition  wttli'li  Mn.  Smith  licncU  irill 

Ipoveire   lo  lie  IniidnilHlliln.     Ttili  »mplc  fncrl  ii 

f  thcreforv  d«cl«ive  of  tlie  ijimtlon,  and  iliowa  dearl)' 

that  the  miaatonarira  arc  in  ttio  right. 

It  your  rwpooted  corrcapotiilciu  ho-i  any  dotibt 
■  about  Ili«  corrnctniiH  of  tbo  it«tcin«nt  now  niad«, 
Idtc  can  rndily  laiUry  brndf  by  rvadlne  and  analyc' 
ting  the  traiuutlotii  referred  lu.  She  uaa  aamiredir 
Ino  dedre  to  do  Injnitlce  to  any  penon;  and  ahu  will 
KllMf«to(«  bn  riloaacd  to  have  her  atUiiLioa  drnvii  lo 
'  thla  Nay  aixl  tnlltfaetory  teal,  lu  jiutici!  10  Mra. 
Smith  barauir,  il  should  be  r«ine«ubcrc«l  lliat  tli« 
Iroqiiot*  la  oiio  of  the  moat  dIScnIt  of  lan|;uag«t,  re- 

!|Ulrilif!  year*  of  atiidy  to  niaitor  It.    That  a  beginiii-r 
a  tills  aluily.  Iiowevn'r  Intelligent  and  tualoui,  »huuld 
be  occaalolinlly  nt  faiitl  nlioiii  a  point  of  graiuinar,  la 
botli  lialonil  and  pnrdonnhle;  but  Iliat  learned  Bait- 
■iouarir*.  who  hnvf  had  font  ysxra  of  pracllc*  in  the 
'  laii)!UHii«,  nho  t|ien)c  oiiil  vtliv  ll  as  fluently  %\  they 
I  do  thi'ir  own.  and  aouie  uf  whom  ar«  occoiiiplUbed 
LpblloloBi*ti.  ibould  b«  inialaken  on  >ucb  polnia,  la 
I  alBipl  y  Tncredi  lile. 

T<~>  u;  that  It  !i  '  liaaardoiia '  for  one  who  It  not 
|Mir(i'rtly  fumllUr  with  a  foreign  apeech  lo  undrrtnka 
to  rapounditinii.'viiM  toUiofewhoareadeptaiaUiU 
memly  to  hint  n  frlendlj  warulaK.  NotlitnKi  Indeed, 
can  tie  more  lll-adt  incd  ihaii  audi  an  ntiempt.  When 
'  K  dlttlncnialicd  French  writer  raalily  augDtsted  that 
L  tti*  name  of  the '  Frith  of  Forlb '  wa*  pnbably  a  oor- 
rnpilon  of  thD  '  tirat  ol  Ihe  fnnrih,'  his  madera  wore 
inclined  to  meaaure  [n>m  tliU  abeunl  tiiggetUon  the 
exioiit  of  bin  knowleiico  of  Ibo  E'n^iEh  laiiguafpi,  and 
pcihaptdidliimioiichlnJuaUce.     Tiut  uiPoimsK. 

Folata  on  llghtiiliig-ioda. 

Hr.  A.  B.  Portcr'a  letter  In  relation  to  polnta  on 

udtfualiw-rodl  I&taee,  tr.  p.  SS3|  aometta  tbo  pro- 

PfSwlt  m  ealHnK  tMtmatm  to  the  fael,  tliat,  InaamtKb 

.M  the  'power  of  paints'  hi  nenlrallcins  the  electrical 

i. charge  of    the  cfoud  depetida  upon  tno  convocllve 

dlacbanED  of  the  opjioiite  hind  of  eleclricliy  from  the 

1  Mint  o?  tlie  rod.  It  ia  evident  tliat  it  roqulrea  time 

for  tlie  rod  to  effeclunll}'  prrforni  Ita  troe  function 

of  dlaarraliig  the  clotid,  aiul   lliTi-by  HTi'rttng   lUe 

dlwupllTo   itroke.      If   a    hlslily  chargrd   eland   la 

n|iMlr  driven  inirBi'dii  tbo  point  of  the  rod,  the  latter 

nwy  not  bare  lime  lo  ncutrailM)  tlie  clcetricityof  the 

etoud.  and  Ibe  rod  may  rvcelrc  the  diiniplive  stroke 


of  HKhtalne:  Ihia  aeam  to  have  be«n  the  caae  with 
Mr.  Toner»  rod.  If  the  cloud  bail  alowly  ap- 
proached the  iminteil  conductor,  it  would  hare  been 
■ileiiUy  DeaLralii«d.  and  the  stroke  averted.  Tlie 
aigniflcaiil  point  i*.  Ihni  conrccliie  neiitmhinliou  it 
C  rnulual  IMOCeat,  rM|uirin^  Hint  (see  .Vafiirr,  xiiii. 
p.  338).  A  familiar  dass-eaiirrlmeiil  will  illiislrale 
tblt  Mint.  If  a  char|:i-d  Lr'yden-Jar  In  tielil  in  one 
hand,  while  a  tliarp-jiolnieif  neeilla  I*  held  In  the 
oilier  band,  and  lliv  point  of  i)ie  nefdle  it  alowly 
brooglii  lowanl*  ihe  hnob  <'t  (b«  Jar.  no  shock  wlU 
be  caperfen«e<l  wbfn  ib«  point  of  ibe  neodle  toiicbe* 
the  knob;  the  cbartcoil  ]sr  Is  alleiiily  neutraliwd 
diirinjc  the  tcr.tdual  ajiproacb  of  llui  puliii.  On  the 
contriry,  it  ibe  point  of  llienetdtelsrajildly  brouf-bt 
towardt  ili«  knob,  a  vlilble  tpark  will  pam  to  It,  and 
a  more  or  leae  tovvre  aliocb  ulll  l^  ex|ii>i1ci>M>d  by 
ihe  exiwrlmealv.  Jonx  i.kCoktk. 

lifit*ii]',Cai.,Ovi.T. 

A  ivlder  nae  for  aotentlfic  Ubratiea. 

Tour  reoiarka  In  ^'rfnre  (Ir.  SSC-SSD)  on  a  vidor 
UM  for  the  llbrwiM  of  aclentlSe  todetM,  give  me 
occasion  to  menllon  at  InaM  two  aoclrtio*  wblolt 
maketuch  liar  of  tbrlr  tlbrarlon.  I  Iblnk  rnu  would 
do  a  service  by  roltnting  a  lint  of  unch  tocirtleii,  and 
making  a  siatcment  of  their  rule*  tor  Iha  loan  of 
tiooks.  .V  brief  standing  nollee,  at  one  ociraaloiiNlly 
Inaerted.  woald  be  of  servlee  to  yonr  readma.  I>r- 
lalnly  the  societies  not  deriving  a  rcTentie  front 
ibeac  loans  should  not  be  expected  to  advcrtlte  at 
tbeir  own  expense. 

The  conaUtnUoa  of  the  American  aiaoclatlon  for 
the  idvancement  of  totence  provtdea  Uiat  all  hooka 
and  paoiphlcta  reodred  by  toe  aaaoclation  ahall  b« 
cntaloguM,  and  that  iBombevs  nay  be  allowed  lo  call 
t^^r  such  tmoks  and  [untphlela  to  be  ikllvend  to  them 
at  their  own  expenao;  but  as  yet  the  book*  arc  not 
available,  ai  tlir  eoialogue  has  not  been  made.  The 
CambridTO  entomological  club  allows  mbicrlbora  to 
Pugehe  tae  aso  o(  its  library  under  aertain  rMlrii> 
tioiia.— a  library  oontainlne  about  a  thouaand  Utlei^ 
On  the  other  hand.  Ihe  American  entomologfcal  eo- 
cictT  providee  tliat  "  no  books  presented  lo  the  toclMy 
ahall  bo  loaned  from  the  hall  under  iiny  pretence  vr ' 
tor  any  piiri>ose  wfaataoever." 

The  publiabera  of  the  Rn«e«(ini4iiufndeioo^Jc, 
at  Paris,  coudu«ted  for  many  years  a  circulating  li- 
brary amongst  the  tnbfcrilicri  to  the  ftiai,>niine.  and 
reported  thai  their  had  never  austalned  the  lo«a  of  a' 
tingle  Tolnmei.  Will  not  other  societies  or  periodicals 
copy  Ibeaopractlcet?  B.  Ptcxuax  Mahx. 

WutlDlUn,  D.O.,  Oct.  11. 

A  poaalble  dmdger  to  naiiiian, 

DurHnc  tbo  whole  of  the  nlghl  ol  Aag.  S3. 1884,  Um 
lantern  of  the  lljibllioui*  nl  Cano  .San  Anloolo,  the 
westerDRiott  point  of  the  Island  of  (.'ubn,  waa  tuiv  1 
rounded  by  a  doud  of  winged  intecia,  almoat  ontlreJy  i 
of  4  brlj|ht  red  liiw,  Ihdr  preaenoe  causing  the  Ugbt  to ' 
ataoiDC  a  decided  rod  eolor.    The  wind  wa*  inoaeraM  ' 
and  from  ihc  touib-wesl ;  tlie  aby  was  ocereait.    A 
few  of  these  InaecU  have  been  sent  lo  this  clly  by 
Pranclaco  Uantitia,  the  keeper  of  tlie  hglit,  ana 
Idcniifleil  at  Dytdercu*  sangulnarlns  Si&l,  the  ooUon-  i 
stjunsr.     Tlioueb  other  IniecLs  have  been  obeerred 
to  llv  towant*  llghlt.  this  is  [lie  (irst  lime  that  tills 
species  baa  bueii  so  reiiorled.     It  Is  to  be  hoped  that 
tucb  dangeroiii  action  will  not  prove  chronic  with 
this  brilliant  aud  IieaulituI  hemiplierDD.        h.  S,  F. 

Xnr  rort.Oct.a. 
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THE    WOHK  OF  THE   MERIDUN 
COSFEHENCE. 

Thodou  entangled  and  loaded  down  with  tbo 
ctimWraoiue  uul  rotmdaboul  inolborl9ordii>lo- 
Diucy.  und  iinnon-iiaanly  HunuuixlMl  with  tbc 
wcnicy  of  our  Sliito  dc[artincnt.  Ibe  llcridisn 
conroronce  tixs  y«t  rcxclied,  in  th«  main,  vcty 
Knsibk  concliisioDs :  mut-li  ttic  same,  no  doubt, 
ns  n  body  composed  vnlin-Iv  of  the  len<I!ng 
rcprrDcntatlvcB  of  Ibe  scientific  and  ))usincs» 
int^roits  invotvt'd  would  tinvc  rtrnuiicd  in  onu- 
fourlfa  Iho  time,  wttli  much  greater  unanimity, 
and  iritbout  atin-iog  up  lUe  feelings  and  jesl- 
oukfes  whicb  the  semi-political  character  of  tbe 
body  has  ciigendei'cd,  and  wliicb  will  make  Its 
conehiuonM  of  much  \c*»  vrcigUl,  Kince  a  oon- 
nideiaUe  percentjige  of  Ibe  delcgatea  will  de- 
cline to  rccooimend  tbein  to  their  respective 
govcrnmcnttt.  But  niih  Kiigland,  the  United 
States,  SDd  tlic  principal  Kuropean  powers, 
France  excepted,  in  acvon),  tliu  action  of  tlut 
I'csl  will  be  of  less  importance,  however  desir- 
able unaniuiity  would  have  been. 

It  WU8  almoiit  a  foregone  cuiioliision,  that 
(>re«nwicli  would  be  st^cc-lcil  ns  U»:  pj-itnu 
incridiai),  on  nccounl  uf  tlic  ovcrwuclming  sci- 
entlDc  and  commercial  reasons  in  its  favor; 
while  the  i>ro[x>siiioo  for  au  entirely  new  neu- 
tral meridian,  nith  its  nuceaaary  confusion  and 
needless  exiH'nuc,  merely  for  scntimentol  t«a- 
sons,  was  loo  absurd  to  deacn'e  aeriuus  con- 
sideration. 

The  conclusion  to  reckon  longitudes  oast 
and  west  to  plus  and  minus  180°  ia,  no  doubt, 
nil  tldngs  considered,  tlie  best.  Considered 
Bimply  as  a  method  of  putting  duu-n  longitude* 
OD  charts,  the  continuous  reckoning  ft^m  0" 
to  ftfiU"  Ib,  without  question,  less  liable  to  mis- 
take, simpler,  and  matliemnlically  more  ele- 
gant. Bill  longitude  \a  iHse)iurably  connected 
with  lond  lime,  and  lieroin  arises  llio  Follow- 
log  difllculty.  So  long  as  the  stin  shines,  and 
the  earth  reTolvcs  on  its  axis,  the  mean  wlar 
day,  with  lla  alternating  light  and  darkness, 
musl  be  the  great  natural  unit  of  time-reckon* 
ing.  Moreover,  for  civil  purjxiMa  tbe  date 
most  change  during  tl>c  hours  of  sleep ;  and 
bcKM  the  civil '  day '  must  begin  iu  tbo  night, 


and  should,  for  oonvcnleitce,  twgin  witbin  an 
hour  at  least  of  midiiigbt.  Tberefuro  civil 
dates  and  hours  most  hu  approximately  local 
ones;  i.e.,  must  differ  with  tlie  continuona 
westward  sweep  of  tbe  sun,  the  eastern  times 
being  fai'thcr  ahead.  A  necessary  conaequeaoe 
is,  Ujal  on  some  meridian  of  tbe  globe,  where 
the  east  meets  tlio  west,  the  local  time  mnst 
jump  one  day:  so  llint  the  people  living  on 
tbe  wesl  side  of  this  line,  i.e.,  in  tiie  *  (hr  coat,' 
will  bo  one  day  ahead  of  their  neigbbora  oo 
the  east  side ;  and  titers  Is  no  way  of  avoEdlng 
this  inoonvcnienl  amngement.  There  is  tliiu 
an  inscpariible  connection  between  univerMl 
or  absolute  time,  local  lime,  and  longilitde; 
and  the  connection  will  be  most  simjJy  ex- 
pressed, and  moat  easily  comprehended,  if  the 
longittules  Jump  360°  at  the  same  {tcnnl  on  the 
earlli  where  tha  local  lime  jumps  twenty-four 
hours. 

Tbe  recommendations  of  the  oonfcreoeo.  that 
the  prime  mmdinn  he  that  of  Greenwich,  that 
llie  universal  day  be  the  civil  day  (Ix-ginnlDg 
at  midnight)  of  Uie  i>rime  meridian,  and  thai 
longitudes  be  reckoned  to  plus  and  minus  180^ 
east  and  west  respectively  from  lliis  meridian, 
accomplish  their  object  with  tbo  least  diaage 
from  the  existing  status,  the  day  and  Uie  lon- 
gitudes chODging  In  the  Pacific  at  li^O'  from 
Grtcnwicb. 

l-'or  the  few  islnnds  lying  close  to,  or  on 
both  sides  of,  the  IHOIh  meridian,  like  Lbe  Fee- 
jees,  which  are  bound  to  beep  up  Intereourw 
with  each  other,  it  will  be  most  convenient  to 
have  the  same  day;  and  tbta  will  fall  in  with 
tbe  ndopt4-d  plans,  if  the  lou'^tudes  are  all 
gi\'on  with  the  same  sign,  and  extended  alittle 
beyond  140*,  to  include  tbe  group. 

The  recommend  a Ij on  to  count  tl>e  tmivtrsol 
day  from  xero  to  twenty-four  hours  might  well 
ha^-e  been  extended  to  the  local  timet  as  well, 
though  not  9o  csHcntial  in  tins  case.  Still,  Iba 
mora  international  intercourse  and  cable  news 
bring  out  the  difn>reDeea  between  local  limeaand 
their  relation  to  absolute  lime,  tbe  more  inade- 
quate an<l  utiitalisfucloryseems  the  clumsy  A.M. 
and  P.M.  division  of  ihe  day  into  two  parts. 
Uailroods  can  do  something  towards  doing 


■ 


OoroBXB  81,  1884.] 


SCIENCE. 


415 


away  with  this  by  publishing  their  time-tables 
to  twenty-four  hoora.  But  the  great  obstacle 
lies  in  the  dials  of  our  watches  and  clocks ;  for 
nntil  the  hour-hands  are  made  to  revolve  once 
in  twenty-four  houre,  either  on  a  separate  dial, 
li&e  most  astronomical  clocks,  or  with  a  separate 
twenty-four-hour  division,  and  numbers  on  the 
main  dial,  people  will  naturally  cling  to  the 
twelve-hour  period.  There  is  also  the  addi- 
tional obstacle,  that,  if  clocks  are  to  strike 
to  twenty-four,  these  large-numbered  hours 
would  seem  interminably  long ;  but  the  change 
in  the  striking  arrangements  would  not  be  of 
so  much  importance. 

It  seems  unfortunate  that  Mr.  Allen's  reso- 
lution for  local  times,  differing  by  whole  hours 
from  the  universal  time,  was  not  recommended ; 
for  this  would  seem  to  be  by  all  odds  the  sim- 
plest way  of  connecting  local  and  universal 
times.  It  is  already  in  almost  nniversat  use 
in  this  country. 

The  sixth  resolution  of  the  conference,  rec- 
ommending that  the  nautical  and  astronomical 
days  correspond  with  the  civil,  is  open  to  dis- 
cussion. The  two  naturally  go  together.  And 
to  the  navigator  it  is  of  little  moment:  he 
would  simply  change  his  chronometer-reckon- 
ing twelve  hours,  buy  a  new  ephemeria,  which 
the  astronomer  would  have  computed  for  him, 
make  the  proper  entry  in  the  log,  and  go  on  as 
before.  With  the  astronomer  it  is  a  more  im- 
portant matter.  The  ephemerides  are  issued, 
and  the  computations  projected,  so  far  ahead, 
that  five  years  at  least  would  elapse  before  the 
change  could  be  made,  even  if  i^rced  upon 
to-day.  But  with  the  astronomer  tliere  is  the 
same  reason  for  changing  date  at  noon  as  for 
changing  the  civil  date  at  midnight.  While 
the  rest  of  the  world  is  sleeping,  he  is  at  work. 

The  seventh  resolution  of  the  conference, 
which  would  seem  to  be  a  rather  poor  transla- 
tion of  a  French  original,  contains  a  sugges- 
tion as  important  as  any  thing  it  did.  We 
believe  that  all  systems  of  weighing,  measur- 
ing, dividing,  and  reckoning  any  thing  what- 
ever, should  be  the  same  as  the  system  of 
numeration  in  use;  and,  as  long  as  this  is  bo 
universally  decimal,  such  should  be  the  system 


for  all  these.  'So  doubt,  an  octaval  system  of 
numeration,  with  its  possible  subdii-ision,  8, 
4,2,1,  would  have  been  originally  belter ;  but 
there  is  no  sufficient  reason  for  a  change  now. 


NORTH-ATLANTIC  CURRENTS. 

Frou  time  to  time  the  great  iron  sea-buoys 
set  to  mark  shoals,  or  to  indicate  entrances  to 
channels,  are  forced  from  their  moorings,  and 
go  adrift. 

These  buoys  are  of  several  types.  The  nun- 
buoys  are  pear-shaped ;  and  the  largest  of 
them  are  twelve  feet  long,  and  eight  feet  across 
in  the  widest,  and  about  two  in  tiie  narrowest, 
part.  The  can-buoy  is  like  the  nun-buoy,  ex- 
cept that  it  is  wider  at  the  top :   boUi  are 


FiQ.  1.  —  Iron  nuh-buot. 

widest  at  the  line  of  flotation.  In  the  oval 
bottom  n  steel  loop  is  cast,  to  which  ie  append- 
ed two  fathoms  of  an  inch-and-a-half  stud 
chain,  to  which  is  fastened  a  solid  iron  ballast- 
ball  of  a  thousand  pounds  weight,  with  two 
loops  cast  in  it  at  opposite  sides.  To  the  ball 
is  hung  fi-om  fifteen  to  twenty  fathoms  of  the 
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oliain.  to  which  is  nitiu-hMl,  In 
3'C«s«a,  a  llir«iNlhoiisuD(l-pound  Duuihroom 
anchor,  vkich  is  shstKH)  like  nii  open  invcrti'il 
iiinhrclln,  and  in  mnnv  (-tifu-t  n  xtonf-mnkcr. 
*»  shown  in  the  cut.  Tho  buoy  i»  8o|iuriiU-d 
b}'  (liaphrsgma  into  several  water-tight  com- 
partmeuts.  ho  that  one  of  them  niaj-  be  pimc- 
lured  without  siakluf;  the  buoy.  They  are 
Diade  of  boiler-iron,  and  are  tested  by  hydi-o- 
stalic  pre»Hnri-  lK--rort-  being  placed  in  the 
wator.  nml  thty  will  xtAnd  much  hard  usa^e. 

Whun  thew  buoyn  arc  lidtid  Troni  Ibeir  ba- 
signed  potitionH  by  ioc,  lh«_v  carry  their  moor- 
ings with  them,  and,  wlion  kfl  by  the  la.-,  tinv« 
•uQlcicnt  buoyancy  to  Hont  thc«o  aocensoric*, 
though  riiidcr  such  circumBtnnccs  they  sre  stink 
somewhat  below  tbcir  ordinary  line  of  tlotti' 
tion.  They  show  a  surface,  at  most,  of  eight 
by  six  feet  above  water,  while  the  mnBhroom 
anchor  it  ia  dragging  must  be  fully  one  hun- 
dred feet  below  water,  lleuce  the  winds  can 
have  little  fne<-t  on  the  motion  of  the  buoys, 
lu  compariiiuu  with  the  oceau-c-m-renta. 

The  whintlin^t-bnoy  ililTir^  from  the  ordinary 
eea-bnoy  in  hnviiig  a  hollow  tube  from  eigh- 
teen to  forty-five  feet  long  thrnxt  through  it 
uid  down  into  tho  still  water,  while  it  is 
•urmountod  by  a  steamboat-whiAtlc.    As  the 


to  six  months,  ac«or<liog  to  lU  slee,  iritliout 
b«ing  reQllc<l. 

As  the  government  pny*  ttioae  who  pick  up 
any  stray  buoy  a  rcasounhiu  ]>rioc  for  their 
trouble,  tliey  are  oflcn  brauglu  into  port. 


nu.  t— Otvamtii*!  •niun.mi.anr. 

buoy  rises,  the  air  Is  received  Into  the  tube 
through  a  set  of  ingeniotuiy  arranged  valves. 
Aa  il  aiuks.  tlkC  air  ia  forced  out  through  the 
whittle. 

'11i«  lighted  or  gas  buoy  i*  lllled  with  com- 
pr«U«l  UIu mi iia ting-gas,  and  i»  iiiirmouotcd 
oya.  protectt^tl  burner.     It  will  iHirn  frotn  three 


Fxh  a.— Fumcn  au-maT. 

The  position  of  cnch  of  tlie  stray  bitoys  m  fkr 
re|iorted,  and  the  prevailing  currents  tm  far  as 
known,  ai-e  shown  ou  the  accompanying  chart. 
The  buoy*  are  plotted  and  nninben-)!  to  cor- 
respond to  the  pur^raph  below,  whidi  gives 
such  history  of  tlic  buoy  aa  could  be  obtained 
from  ufllcial  sources.  The  Inioya  are  not  num- 
bered coDBccu  lively,  but  in  the  ortier  in  whicb 
the  writer  heard  of  each  being  aigliled. 

t.  IThbillnK-bao;,  r«c«iitl7  ailrlft,  as  tbo  jwlnl  was 
«llll  tn->)i  wlipn  it  wM  alu-lilvtl.  Ma;  17,  1S8I. 

::.  .SighiccI  June  IS,  im.    ^me  u  .Vo.  10. 

S.  Cui-biuiT  of  the  larguat  ttie,  pkfccd  Up  March 
17,  t881.  DMr  Bermoda;  lupiMMed  tu  Iinw  come  fnin 
Saw.Yei*  Bay. 
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4.  LarM  Iron  «ea>bun]r,  wbidi  IumI  bunging  to  tl 
about  ibirtj  tcct  of  b^ary  chain.  Il  cune  from 
Saaily-Uuok  bar.  In  New-Tork  Bny. 

fi.  One  of  the  Urvnt  ut  Iba  Irun  nun-buoirs.  Tben 
wsa  hiui^ng  to  U  loiue  twnlvv  (ci^l  of  iLDil-liiik  l«o- 
aiul-ft-quarwMncb  chain,  fnim  which  dan^Icil  s  Ihou- 
■anit-potuid  ballMl-ball.  ll  wna  iik-kvi]  u)!  about  Ihe 
mtddfeot  July  Ust.  tODii!  Iwfiiiy-iivt:  iulltf»  4i>iitb-ii>4t 
from  UontauK  Point,  in  );diii1  cuinlUion  ncupl  that 
lu  lowM  compkrun^nt  «ra*  lilied  wiLli  wnur.  It  wm 
evident  thai  It  bvl  com*  tram  tome  part  of  our  goutb- 
•rn  ooMt. 

Q>  X>«rga  red  buny,  with  liiwor  ami  lantern  on  Co|i. 

Il «M  dlKi>vi)ri>d  JiiiMi  II.  ISS4.atiil  would  have  be«u 

plclnd  up  but  for  tho  but  uvHtb^r.    Suns  aa  No.  7. 

'  1.  PICK«dupJimeai,li^,ikbon(rour  hundred  and 

«1Sb9  mllol  <lii«  avn  of  Xaw  Viirk.      Same  ■«  No.  A. 

J*  bnoy  wont  adrlti  (cam  lu  *taUoti  oil  Satt«na 


lite  (MUm  *i<l«  of  TenetiSfr,  wilb  a  tbonund-pouixl 
ballut-ball  am)  a  foriy-twD-toot  citain  ULacbul. 

13.  S(«oi>d-cta»3  iron  »Fa-buo)r,  wu  pielied  Up  Ml 
Oct.  80,  IS^  abool  dflei-n  miles  from  the  eatl  aida 
of  TenitHlIi?.  and  liati  all.-Klifd  to  It  a  fifleen-jnob 
Mveii-htindml-aiii]-ll(ly-p>.>und  ballaal'ball,  andabuul 
llitrty  fpel  of  cliaiTi-<:nt>le. 

13.  Iron  Mra-lHiuy.  jilcki-d  iiii  June  5,  1888. 

H.  PIclivil  lip  Aaf.  S2.  It^csS.  It  waa  on«  of  th« 
largwt  Itmi  biuiya,  and  bad  attached  to  11  a  tbouaanil- 
pound  balla»l-ball.  tony^Isbl  feet  of  heary  ohaln- 
calile.  and  n  tlirce-lhomtaad-pDoiid  nualmMra  anchor, 
ll  WM  recoKuluxI  at  odd  of  thoaa  ewrlad  to  Ma  (roa 
New  York  Uay  by  iIm  ioe  in  Deocmber,  1880. 

in.  Iron  Ma-buoy,  which  ««nta«horo  In  PAbroary, 
I8S1,  on  one  of  t1i«  i|Ufty*  ntar  Turk'a  Uandi  atnt 
borae. 

10.  WbiniiuR-buoy,  paoMd  Jum  m,  lf»i. 


Kill.  1 CUIIIT    ilK    •IIUI    IllIOT*    IM    m»  XulllH  .\TljMli 


Shoal,  oB  Cape  Datterai,  hctwonn  .May  2i  and  Jimc 
4,  ISM.  li  had  made  over  twnntf  nil1e«  a  cloy  In  a 
nO(tb.«art  eonnc  It  U  of  tbb  buoy  that  -Scfrncc 
•aid  (No.  n.  p.  D2t  that  It  tru  iinlortunitcty  picked 
up.  If  it  bad  only  been  flghti'il  niid  nrf>i>rt«t'by  enrh 
paaaiag  ««Me),  we  might  bavo  bitil  a  rcconl  of  lis 
rarfoo*  voyaue,  and  known  aomeiblng  mor«  of  tbc 
CumDla  by  which  it  wa«  Impelled. 

8.  Iron  buoy  o(  the  larsut  ilxe.  It  was  nicked  up 
on  the  w<;at  coail  of  Ireland  In  the  *priiig  ol  ISTI. 

0.  Irua  nun-baoy  of  tbc  larsesl  >'>«,  with  a  beary 
chain  and  ballut-ball  altacbol.  Went  ashore  In  Pttf 
<l«eii  Core,  Penxance  Bay,  mi  the  souib-wcstextnmlly 
of  tlie  E'liElisb  cout.  nbiiut  March  1,  1£S4.  Itproba- 
bly  left  Jiew-Vork  Buy  during  ihc  preccdine  whiter. 

HI.  IroD  »ea-biioy,  pioked  up  by  the  Sorwcfjiiin 
bark  Tance  In  Uarcb.  ISTI. 

lOi-  lATge  niiB-buoy  paintod  red,  paieed  July  30. 
iSSt. 

II.  Iran  Ma-buoj,  picked  up  od  Aug.  30,  1S33,  on 


IT.  Tblit  ll  doubtleu  tlM  *am«  buoy  aa  tJiat  nun- 
bored  IH  and  iS  on  tbo  cbart.  It  waa  Righted  Jan* 
SO,  i^»*.  and  dofcrlbiMl  aa  '  a  large  buoy,  pointed  red, 
with  patent  fiiE.liom.' 

IS.  A  BliiitUiis-biioy.  ll  »lood  about  tvclre  feet 
out  of  H'aicr.  It  wot  paa*«u)  June  2i>,  1^$^  The 
innie  buoy  li  plottnl  oa  No.  n,  and  also  a>  No.  £9, 
reported  by  tiro  other  iJitp>. 

Id.  Wblall  las-buoy,  paued  July  14,  1084.  The 
■ame  buoy  In  ploited  a*  No.  ^  on  tho  map,  and  waa 
aeeu  a  month  before  by  anotlinr  nbln. 

20.  Second^slow  reil  wlil>clliis-buoy,  plefcpd  np 
April  an,  IStit.  tw«nly.Hvc  niDei  off  rane  i.'od,  whIcB 
liail  broken  adrift  from  I.urchor  Sbinl,  NoiaSeotla. 
Thli  is  the  only  c^e  where  a  buoy  U  knovn  to  have 
drifted  at  once  to  Uie  aouthnranl. 

21.  AftertheoUierbaoyawcn! plotted, It wJLitound 
that  Ho.  81  and  No.  6  were  the  name  buoy.  It  having 
been  l«ie«  reported  by  the  aamo  ihip  :  »o  It  haa  only 
been  plotted  at  Xu.  0. 
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X2.  Poatci]  JiiM  S3.  ISS4;al«i>  plotted  on  IbecIutTt 
ns  Nof.  17  M<1  18  ill  tb«  pa»1Uou»  Iti  wLidi  it  vru 
iopr>r(<'<]  lij  twootbiT  v<r«»«la. 

XI.  Iron  caii-buny,  niti  into  by  k  BHiSsh  bark  Jun« 
17,  l^^M,  nhuut  tw^ltc  lutlM  tixna  Iho  FIcmUli  Cap, 
oil  t)i>r  Imiik*  of  N'eM-riiiitidUnd. 

:f4.  Urxo  iron  bu(iy,p*ue<l  Jun*  S3.  18!^.  '*tx- 
tcnn  iiillcs  watli-WMt  innn  Qay  Utnd,'  Um-tbu'a 
VliieyBhl. 

a,  I.argiv  Iron  coninl-iilix[KHl  buoy,  pn»r<l  JoTi« 
S4,  IS8J,  fiTly  o>i<«*  wvii  of  lll^liop,  .Srilly  I>lf%  off 
tbo  spM  coul  »f  EhrIkikI. 

SO.  Black  bnrrrl-biiKy,  paMod  June  SO,  1^1^. 

2T.  I-AJf"  fvd  Inin  buoy,  llnailiiK  uprlglil.  paiaod 
Jalj  1,  IBM,  ioTcn  nilJui  (rom  Blahu|i  Kock,  Scilly 
lalM. 

S8.  Trry  Ur^c  r«d  Iron  buoy.  pa»pil  Aug.  4,  IS&4. 

20.  I^r^c  con  leal.*  Iiaped  Iron  buoy,  paiacd  Aug.  1, 
18H. 

SO.  Larfre  Iron  can-biiof.  which  from  appcarivnc«s 
h»A  b««n  Daatlog  a  very  long  ilnic;  paMvd  Aag.  4, 
16M. 

31.  S«eon(l-c)*a*ctin4ii]0]r,  pickci]  upon  the  buika 
ot  Nswfounillaml.  Auguit,  IfisJ. 

3a.  Spcood'ClH3acaii-buoy.  picked  Dp  about  tw«nly- 
tn  milw  Irotn  Cape  EliubetL,  Ue.,  In  AugucI,  \S6i. 

It  vroiiM  aliiivKl  kmmu  as  if  the  buo^s  ebown 
o»  tbis  <-liart  bitd  nttcniiit^d  ii  s^vetcm  of  circle- 
sailing,  iind  n»  if  sevorul  of  tbcm  hncl  n«ar1y 
gottvn  round  to  their  moorings  nfter  hnving 
druumnavigtttrd  the  North- Ailmi tic  Ocenn. 
How  l'Im  shall  we  account  for  the  poeilion  of 
tboBO  picked  up  off  the  Canaries.  iLoeo  siglitcd 
in  tlie  Sargasso  Sea,  those  fouud  off  Turk.'* 
lataml  and  the  licrmudaa?  When  some  of 
Uieae  data  wre  prcwntcd  to  the  Pliilosopbical 
Rociety  !il  Wnsbinclon,  and  tlie  miillt-r  waa 
dlRCiibsed  bv  naval,  coiMt-HUr\'4ry,  and  light 
bouM  oJIicers,  Ib«  weight  uf  Ibe  es|ir«8(ied 
opinion  Hcemed  to  be  in  favor  of  tlii*  llic-orj'. 

Itiit  tlie  object  of  tliia  paper  is  to  call  ntten- 
lion  to  the  fact  that  tbc  Tojngcs  of  these  biiojs 
hLor  the  trend  of  surface  or  Babniarlne  ciir- 
renU,  of  wbieh  we  as  vet  know  little,  either  as 
to  their  direelioD,  force,  or  times  of  flow.  Tbo 
cunent  indications  on  Ibis  chait  show  the  ap- 
proximate Slim  of  our  present  knowledge  on  the 
subject.  It  in  evident  Ilmt  it  would  be  greatly 
to  our  advaiiliige  to  know  more.  Science  said 
a  libort  Itnii-  ngo  Ibal  it  was  unfortimntc  that 
Ulc  ga»-biio,v  (No.  i'l)  wan  picked  ii]>.  ^Vuuld 
it  not  be  in  the  interests  of  science,  of  com- 
merce, and  of  navigation,  if  somo  stich  obj«ot 
■a  that  buoy,  drawing  as  mneb  water.  Boating 
as  lightly,  showing  as  little  siirfnce  to  tbo 
wind,  and  olfering  as  little  reetstaneo  to  collid- 
ing vessels,  were  alloired  to  float,  and  were 
carefully  watched  until  it  should  have  gone 
Mahore?  And  wby  could  not  some  slow-uiiling 
vcaaet  be  detailed  for  sncli  duty  ?  At  any 
rati;,  if  atich  an  object  were  Ml  afloat  and  re- 
ported by  every  vesu:l  whith   sighted   It,  ita 


voyage  might  add  idqoIi  to  wliat  wo  know  of 
the  oeean>ciirrcitt« :  and  if  mcb  objcota  were 
set  adrift  simultaneously,  from,  say.  Nan- 
tucket,  Penzance,  Teneriffc.  tbc  Capo  de  Vord* 
and  Turk's  Island,  or  the  Itermudss,  we  night 
learn  much  more  on  tUia  interesting  subject. 

A.    B.   JoBHSOK. 


DRUMUSS. 


Tub  arcbdd  bills  of  glacial  drift  tbat  Iwre  beeo 
called  diiimllns  by  tha  Irhh  ytolc^iau  aia  among  tba 
mnai  peculiar  reaulia  of  the  •ctlonef  land  loo-afaMtt. 
They  aiv  composed  of  closely-packed  bowlder-ctaj, 
or  till,  ilUilnclly  uii»tmtiQMl,  and  containing  vell- 
■cmtchcit  itones.  Thoy  rest  on  a  foondaiion  of 
KlncUted  rooli,  and  rl»e  in  a  smootlily  round«<d  man 
froui  Qfty  to  twoor  three  hundred  feet  in  h«igbl.  reacb- 
Ing  from  a  quarter  of  a  mile  to  two  mile*  In  teocth. 
Their  bUM  vary  bi  form  from  a  circle  to  a  long,  aar 


Flo.  L 

row  oval ;  and,  when  vtongatcd,  tbeir  major  asos  an 
clo!>ely  parallel  lu  the  direction  of  former  local  (ladal 
motion.  Thoy  are  llierpfore  eully  diulngubhed  tit 
form  and  ainictiirn  from  the  rolling  billt  ol  tcimiaal 
morabies,  and  from  ihv  ridggs  and  moanda  ol  o>ar 
and  kame*.  Aliliough  the;  form  pronounced  tea- 
lures  la  a  londfcapc,  ibelr  dlttrlbotloa  Is  as  yei 
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iinp«r(<«tl7  nndentood.  In  cootlntntAl  Bnrope  in  flir.  S,  from  a  muiui>crl|>t  mnpbj  tli^Kolbor.  Ftf. . 
^tbay  hftT«  not  altrMlAd  kltenthin:  but  Id  Scuilaiiil  G  ia  »  *l««atCoie;'s  11111,  a  f«w  milo*  (root  (lie  ciljTt  | 
•■■lul  Irtlknd  Umj  wto  nnmoroiu  umI  well  known,      in  (he  town  ot  Brookllne  ;  and  flg.  6  reprMenU  toni« ' 


r^y^x  ^li 


Pk.1L 


Fw.  1. 


Tl(.  1  tliows  ft  reBiarbalile  KTonp  of  Uieni  In  nortb- 
«Mlem  Irelaoil,  Uken  from  a  map  pr«pareil  by 
Uenn.  Kinahan  and  Clotc    In  thla  countr;  tb«y 


of  the  harbor  lilands,  nearly  all  ot  whicli  an  draiD-  , 
lliis,  more  or  I«h  cut  away  by  tho  wavM.    A  gnU, 
terie*  of  iheae  drlft-hlll*  itntcbct  ibrousb  oantnl 


Fid.' 


ban  r*ctWta  carrftil  study  by  Prof.  C.  n.  Hitchcock 

fand  Hr.   Wamrn   Upham,  of   tlw   Niiw-l]iLiiii>shlro 

{eologtcal  sDney.    Fig.  S  Is  ooplM]  train  Ihe  aouth- 


MaxMchuMCts  Itilfl  Cnnnccttnit,  but  Itt  Hmitt  liAf* 
n«v«r  been  studied.  Tn'o  of  lliein  at  QiAriloa,  on 
the  Bo»ta<i  and  Albany  railroad,  are  drawn  tn  Ag,  1, 


rra.a.' 


•Mtcni  oonivr  of  Ibolr  map ;  and  llg.  4  pmeata  a 
[dntdi  of  a  few  of  these  Iiill*  near  tlie  Bfcrriniiit'h, 
the  neighborhood  ot  Ainc«biiry,  Muaa.    Around 
^BoaUin  they  ar«  again  well  dOTvloped,  u  llluatraisd 


Again  In  Ifew-Tork.  between  Syracuae  and  ttodiea- 
ter,  elongaled  drift-hil!*.  that  probably  deierre  the 
name  of  druntlm,  may  ho  «cen  In  great  uumban: 
bcro  tbay  have  enllN  control  of  Iha  topogiKphj,  and 


Fm.  >. 


Fm.  •. 


unA  qnnmetrlcti,  m  In  flc>  >0i  from  Profi 
bertln't  gMlogleal  reporu 


OlMBi-      tliiiR  cDiiRlden  tlipm  th«  n-iutt  of  icnuIaAl  loc*l  aoni- 
uiiiUalon  of  drift  beii«aib  tbe  old  kImcUU  abeet,  when 


i» 


.■*-^ 


I...  1*. 


Prom  tliti  brlof  tan«j.  It  mxj  ht  m«ii  UiM  dniin- 
Una  h«T«  both  4  wlil«  wiil  t,u  Irn-guUr  dlsUibultoii, 
simI,  turiliM'.  tliai  tniicli  iDon  obicrrttioD  and  m*f»- 
pingareier|iilmj  before  a'cs)iil]»cc|iilrv  a  utlntkctotx 
«xplkaktk>o  ot  Ihclr  Mciulnntf  bc<'lil«ui«l  occumBOe. 


mora  Bi*t«rUI  w*  brouglit  than  ci>uld  b«  carried 
awajr.  The  aiitlior  wilt  be  pkaaed  to  ]r.un  of  otIi«r 
tocallllea  tor  draintliia  thao  thoa*  hen  iii*iilloii«<L 

Cuobrldcc  . 
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BOW  FAR  A    LIGHT  MAY  BE  SEEy 
UNDER    WATER. 

Uu.  EdOVaiw  Sakasix  rcvnill)'  tiiail^  mi  inten-al- 
',  I«f>on  of  the  cxper<iiii>iii*  uf  th«  ruiiiiniitcp  nf  tlie 
phjllcal  society  of  Q«iievn,  in  rcpml  lo  tlie  irJuiKiiar- 
E«ncyof  dicwnUrof  Lh«lake.    Tho  wixilfury  toeiptj 
|sr  Oeaerk  g*iien>u»1y  g»ve  ibo  commlllcc  iwiTityfire 
"himdreil  fnum  to  kid  In  tha  rMcmvIiM;  mid  Mtnn. 
"ore*,  SatMin,  C.  <l«  Cundolk,  I(.  Fo!,  A.  RJUkt.  Ch. 
one,  I'Uiilsmour,  uiil  R.  Piclel  look  paru    TIii«u 
''MiidleB  in  a  Unurn  (ilia  lUmc  bring  fed  by  ft  eon- 
tlnuoui  current  nf  air)  sra  Tiiltil*,  at  h  doptb  ot  tliirljr 
lUDim,  in  ibo  pura  wat«r  ot  (he  lake.    An  uloctric 
llfllii  wAt  dlMinctly  wvii  in  tlie  wnU-r  al  (hn  foot  of  Ifao 
.  tlydraulic  maL-bini!  of  Geneva  al  a  dnpth  ot  thirty- three 
Ire*.    A(cwc«niliiioIrMiBor«caiiMJ  iheclem-iin- 
I  todlMpfioar,  which  wrta  replsMil  hydllliiiH)  liRht, 
ilntly  pereepllble  at   sixlf-wron   mctrov      M«<>»r». 
knuin  and  Sorvc  nolkcd  a  v«ry  clianwierfHtic  ah- 
iloii  ray  In  tli*  •poctnint  of  M^bc  which  lind  ir«T- 
I  KcetUln  lay«r  of  water.    Tbia  nty  bnil  bcnnienn 
iVK.  but  ronni-r  pTiblli-nLloni  liAd  Dot  attracted  the 
Ittentiim  of  physicUis.    The  recent  oli««rratloDacon> 
Inaed  the  fact,  and  compl«Uid  Ilie  data  already  ob- 
Flalned.    'I'bli  ray  S*  in  (be  red,  n«ar  B.    The  Mme 
|phy*iclMe  have  alsu  undertaken  esperlmentu  upoD 
ftlie  transparency  of  waiir  when  aKlIaU>d  with  insolu- 
ble tubitancea,  nich  a*  the  clilorlde  ot  nilTer,  etc. 
They  And  llial  tlie  distance  of  dear  *i*iou  voriei  very 
~Htle  witb  the  Increase  of  tbe  hrllllaney  ot  the  InmU 
I  body  and  iUabiolul«  dImcuiiiniM.    AMiited  by 
Dr.  Uamt,  tlic  commillee  has  inaite  photogrnphic 
rxppriniente  tn  the  ileep  portion*  of  the  lake,    liotrn 
I  two  hundred  anil  Qfly  metres  they  fliid  the  effect 
'  Ughl  on  the  ■eniiiive  plates;  lint  ttil*  ileptli  seems 
\  be.  at  leaet  for  the  plum  now  in  hm.  Ibe  extreme 
Bit  of  action  of  llie  sun's  tlj^hu    B«loir  thU  point 
'  Uie  lake  Is  n  vast,  da>K  chamber. 


THE  MERIDIAX  CO\FBRE.VCE.' 

At  (he  meeting  on  Wcdneidaf.  ilie  Zid,  the  work 
the  confrri'nco  wu  linlilird  sn  fai  as  Ibo  trans* 
CClOB  of  new  bntlnetf  [*  cnnci-rned.  iiiu.  Slracbey 
Itbdrew  bis  rvu,|iiitun  tor  ten-minute  uieildiuns  for 
cal  lime,  and  the  canfervnce  llicn  procEOded  to  pass 
St  resolutioa  recilltig  and  affirming  Ita  notion  tipon  the 
soTeni  resolutions  otrenly  adoiited.  These,  as  Biiaiiy 
determined  itpon,  are  as  follows: — 

1.  "Tliat  it  Is  tlieopluloii  of  this  eongresi  that  It 
isdMtiahle  to  adopt  a  slogle  prime  meridian  for  all 
nations.  In  place  of  tlie  mulilpllolty  ot  Initial  nieri- 
diani  which  nov  ekial.'' 

::.  "Tliat  tbe  cimteieiiee  propoMe  lo  the  govern- 
Bieiits  here  repiMcnted  the  ndopUon  of  the  meridian 
pMsing  through  tlie  centre  of  the  transit  Instrument 
at  tbe  obeerratory  of  Greenwicli.  as  the  Initial  n»erl> 
diaii  for  longitmle." 
&  "  Thet  fnnii  tills  moridiaii,  lotigiiude  shall  be 

•  OoMlndtd  ftnm  p,  IM. 


connled  bi  two  dIncUons  up  lo  lfN)°.  east  tuncitndn 
being  pine,  and  treat  tonKlltxIe  minus." 

4,  "Tbal  tlic  oonferenco  peopotes  tbe  sdoptioa  of 
a  universal  ilay  for  all  purpoxn  for  whldi  It  may  b« 
found  ouDrenient,  and  which  shnll  not  ioterfeee  with 
Ibe  niu  of  iMcai  or  oilier  standard  lime,  wlieitt  desir- 
able." 

5.  "That  Ibis  nnireml  itay  U  to  lie  a  meian  solar 
day:  I*  lo  begin  for  all  the  world  si  ilie  ifioment  of 
mean  inldRigfat  of  the  Inillai  iiierldlan,  eoliiddlllg 
with  the  bogiiining  of  the  elTtl  ilay  and  date  k4  that 
meridian ;  And  It  to  be  counted  from  seronp  to  tweoty- 
four  liours." 

ft.  "  Tbat  tbe  conferrnce  espcaases  tl>e  hope,  that, 
as  soon  as  may  be  peactlcablo,  tlie  oslroMunlcsl  and 
nautical  daya  will  be  amuged  ereirywhere  to  begin 
at  mean  midnight." 

7.  "That  the  conference  czpressee  the  bope  (bat 
the  teclinlcat  studies  Intended  to  regulate  and  extend 
the  applkntlon  itf  ihe  decimal  ■ystem  lo  angular 
measure,  snil  to  that  of  time,  abatl  be  resumed,  so  as 
to  perinil  Ihe  exirnilon  of  tlil*  application  to  all  caiee 
wherv  It  preMuilt  real  adranlaee.'' 

A  6iul  refoluiion  waa  Iben  paaaed,  reading  as  fol- 
lows:— 

"  Tbat  a  copy  of  tbe  resoliiUiMis  passed  by  (bit  con- 
ference shall  bo  commnnieated  to  the  government 
ot  the  United  Stales,  at  whose  lottaucu,  and  within 
whose  lerrllory.  tbe  conference  has  been  eosiveDcd." 

With  a  hearty  vote  of  thanks  lo  ilie  (orerameiit 
for  the  facilities  oSereJ,  lo  llie  pn^gidi'ut.  Admiral 
Rodjtera,  for  hie  intpaniaiity  and  coimciiy,  and  to  Ihe 
secreuriee  for  tlieir  faitlitiil  work,  ami  with  a  suitable 
response  by  the  prraideni,  t)ie  eonfereiice  adjounieil, 
subject  to  ihn  call  of  tbe  latter,  for  tbe  purpose  only 
of  verify  lute  ihe  protocol*  at  the  proceedings. 

The  phraseology  of  the  seventh  rcsolatlon  Is  (otiM- 
wliAl  iicculisr;  and  the  wonl  -resumed'  looks  eeir 
much  like  a  mistake  In  translating  '  r^snmer,'  aa  iba 
resolullon  was  inttuduced  hy  the  Ftanch  delegates. 


TBE  RESOURCES  OF  TBE   UNITED 

sTA  rss. 

Tiix  ecvcnili  quarto  volume  of  tlie  T«nth 
census,  cotilnining  the  taliks  of  vmlaatlon. 
taxalion,  and  public  indobtcdiieBs,  must  be  re- 
garded  aa  tbe  most  exact,  and  one  of  the  most 
valuable,  yet  bsned.  It  b  ki^l.v  biatorlcal  In 
its  treatment  of  the  subject,  vrlilcli  allows  an 
exact  biatorica)  staletneat  nion:  rcudlly  tJinn 
most  or  the  Hiibjects  of  ltic«c  voliimcii :  oimI  il 
thus  nreaciita  n  view  »f  ihi-  Gii3incc»  or  the 
nulteil  Stat«s  for  n  <H-niiir>-,  nhich  mnitt  l>o  of 
grenl  inli-rcst  to  nil  oi.'oiioniistA.  There  is  also 
mndi  ill ronit.it ion  of  a  political  and  personal 
nature  contnlncd  in  the  history  of  ibo  Ibreign 
loans  made  hy  ihe  United  Stales  and  by  indl- 
vidiinl  states,  ioclixting  soine  deecription  of 
the  repudiated  dcbUof  Peuiisjlrania.  Misais- 
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ai|>pl,  aii<l  other  slates.  Tbe  rarij*  loarui  miulQ 
tbroii^li  Dr.  Fniiikliii.  Joliii  AdiiinN,  etc.,  in 
Praiii%  nnd  Ilollaiid,  from  I77r.  lo  17i)o,  arr 
dwdt  ii|K>n  ininiiU-ly:  nnd  Itic  IraiisnolionK  of 
UiMiiiniHrcIiiiis.  the  li  nun  cut,  nuttior,  >ii<l  pub- 
lisher, nrc  rvlnlc<)  nl  some  length.  Stnltsti- 
colly,  tlio  prcsciitnlion  of  dclit,  aggrrgnlc 
wealth,  aod  taxntion,  is  more  eoiuplelp  by  far 
thnn  WHS  evf^r  miide  before  for  the  United 
Slates  :  and,  vben  these  Btatialiea  are  rlewe<i  in 
the  perspective  of  past  hintory,  they  eoiiDrm 
tbe  wotiderful  eeonoiuio  resources  of  u  dcmfr- 
eralic  re|kuhHc  like  otira.  Tber  >how  that  no 
amount  of  debt  hitherto  Imposed  liitft  prevented 
tlie  country  from  incren»iii{{  rapidly  in  wealtli 
and  fiiinncial  power,  nllhongh  there  are  i(xail 
debta  wbicli  Diny  remain  uDpai<i  for  a  long 
tiiDB ;  mil  that  tho  aggregate  debt  of  the  coiid- 
tiy  is  now  Ihtt  decreasing,  while  the  nggiegnle 
wealtb  is  gaining  more  rapidly  than  ever. 
That  such  should  be  the  case  so  soon  after  the 
moet  eostly  and  (lesolaling  civil  war  known  to 
modern  history,  is  remarkable;  but  there  can 
be  no  other  interpretation  of  tbe  flgurcs  pre- 
sented in  this  volume. 

lu  roniid  »umbet»,  tbe  oggn^ate  weftllb  of 
tlic  Unlut)  StatrK  in  1AH0,  was,  hy  careful 
eetlmnie,  $13.6»0.000,()0l),  of  which  not  quilo 
|17,000,000,(HJI)  VIM  that  year  uesessitl  for 
taxation.  This  is  between  two  and  tliree 
times  aa  much  as  was  the  aggregate  wealth  (n 
ISfiO.  which  did  not  much  exceed  SIG.OOO.OOO,- 
000,  or  leas  than  the  taxed  valuation  of  1880. 
Thfi  aggregate  debt  of  the  country  in  188u  was 
a  little  lesa  than  $3,000,000,000,  or  between 
six  and  seven  [ler  cent  of  the  estimated  wealth. 
Of  this  debt.  Ilie  national  government  watt 
reqWDsible  for  «1.9l2,flO(l.OTO ;  tlic  separate 
States,  wUHtii-s,  cities,  etc.,  for  $1,0*8,000.- 
000.  Tbb  was  tbo  ntt  indcbtcilncss,  which 
bad  in  ]88()  been  decreasing  for  some  years, 
and  bas  since  diminished  by  at  least  ^00,- 
000,000  in  the  aggregate  ;  bo  ttiat  we  probably 
shall  enter  tbe  vear  1886  with  a  net  debt  of 
about  $2,500,000,000,  while  our  popidalion 
baa  increased  Trom  AO.OnO.oou  in  1880  to 
58.000,000.  and  our  wealth  to  at  least  $:»0.- 
OOO.OOO.OOO.  The  taxation  for  atnle  and 
local  [HtrposeM  ii|>on  the  valuation  of  I88U  was 
about  $:tO2,()»0.oiifi,  while  the  natioiud  ox- 
penditiini  drawn  fi-om  imposts  and  excise  was 
not  far  from  tiie  »ame  sum.  This  wonl<I  bo 
an  aggregate  taxation  of  less  than  fourteen 
dollars  a  thousand,  which  is  conaidembly  less 
than  lliey  are  taxed  in  Massachusetts,  where 
even  tlie  state  and  municipal  taxes  oRen  amount 
to  more  tlian  that.  Tlie  ;>er  C(i;>i'f'>  dislrihii- 
lion  of  local  taxation  In    dilfcront   sections 


of  the  oouDlry  Is  curious ;  being  highest  in 
Caltfoniia  (SI-I.KO),  in  Nevada  {$M),  and 
in  Massncbuftctts  ($I3.I>4).  while  in  Ibe  two 
Carolina*  it  is  only  nliont  $1.50,  and  In  Ala- 
Wma  $I.6S.  Of  oourse  this  high  per  capita 
tax  implies  great  wealth  in  the  community 
and  mnscqnenlly  the  ridicst  Slates  have  tlto 
largest  peroentoge  of  local  taxation,  consid- 
ered with  regard  to  the  individual  tax-|iaycra. 
Thus  Massachnsetts.  with  an  assessed  valua- 
tion of  nearly  «t.JW.'>.000.000,  and  a  popu- 
lation of  iGMi  than  1.800,000.  in  1880,  raiivd 
that  year  nearly  $21,900,000  of  local  tax.  be- 
sides what  she  paid  into  the  national  treas- 
uri,- ;  while  Tcxa».  witli  a  |>opulatlon  nearly 
as  great  n»  that  of  It lusHHcbu setts,  but  wllti 
a  valuation  of  property  Ipjui  than  a  thlixl  part 
as  large,  raiseil  by  taxation  only  $I,.WS,7I6, 
or  less  thnn  a  liflh  of  llie  Mnnourhusctts  taxa- 
tion. Yet  the  Tcxans  probiibly  f»vl  their  light 
taxes  more  than  the  people  of  Ma^sachuscUa 
feel  Uicir  heavy  burdens. 

For  n  aiiailar  reaaou  the  debt  of  n  state  is 
often,  perhaps  almost  always,  largest  where 
pro|>eny  most  uhonnds  to  pay  tbe  debt  with. 
This  docs  not  hold  true  of  all  the  southern 
state-s.  some  of  whidi  have  Incurred  great 
debts  that  bear  no  proportion  lo  tbe  propel^ 
of  tbe  tax-payers.  Thus  Louisiana,  wltti 
a  population  of  '.140.000,  .ind  an  estimated 
wealth  of  8123.000,000,  bad  a  debt  of  $12,- 
866,000;  while  Wisconsin,  with  a  population 
of  I.316.000.  and  wealth  estimated  at  t'Jd'J,- 
iMUMim,  bad  only  $1 1.H76.0OO  of  debt.  Vir- 
ginia's estimated  wealth  was,  in  1880.  S6'J3,- 
liitn.duii,  und  Connoptinifs.SS.W.OOO.OOO  ;  yet 
th«  i.iltcr  had  otiIv  «i".',<hk).i)0O  of  dt^ht.  while 
Virginia  had  S-l!;.'(lO').(l(Kl.  In  these  sUtialioi 
we  include  both  the  slate  debt,  and  the  debts 
of  counties,  cities,  etc..  within  each  Slate  ;  and 
we  give  the  net  indebtedness  after  allowing 
for  sinking-fbnds,  etc.  The  three  states  of 
largest  estimated  wealth  (New  York,  Pennsyl- 
vania, and  MasHaebuselts)  had  then  the  largest 
debts,  — New  York.  $218,723,000;  Pennsyl- 
rania,  $10)1.133.000:  and  Massachusetts,  991,- 
2H4,01'0.  These  amounts  seirm  vast,  aivd  are 
BO ;  yet  MnxKUcluD'etts  had  $:i(l  of  wealth  for 
every  dollar  of  debt.  New  York  $3A,  and 
Pennsylvania  more  than  $i)<l.  It  Is  euriout 
to  observe,  however,  to  what  a  great  and  vary- 
ing extent  this  wealth  escapes  taxation  ;  for. 
while  more  than  half  of  MasMichusetts's  prop- 
erly {')7  %)  is  taxed,  only  a  little  more  tlinn 
one-third  is  taxed  in  New  York  (3j,8  ^),and 
in  Pennsylvania  leas  than  one-third  (31.2%). 
Th*  New-Kngland  stales  generally  tax  pmp- 
crty  more  closely  than  the  other  states,  th« 
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pcrcntilDgi*  of  taxed  projiertj'  rising  in  ftliotlo 
I&tniKl  to  GO,  tliotigli  it  rnlls  in  Connt-clii-iit  to 
88. 4.  noil  in  Vermont  to  'M.  Iti  Verrnont, 
alao.  tlio  tax  is  very  small  (only  81 ,745, ODD)  ; 
white  New  llaDigisliire.  wllli  scjirceh-  more 
|i(i|mliition,  rniaoil  $2,698,000  by  taxation,  and 
Kliodf  IhIuikI,  wltli  ^6,000  less  people,  raiaed 
i^,t;u.t,00O.  Tbe  CHiiinntiil  weulth  of  Klioile 
Ivlnnd.  bowcvi-r.  na*  S-I20.00U.000,  wbile  that 
of  Vt-rmonl  was  but  «i'«:i  ,000.000,  and  Uuil  of 
New  Ilaroi.»liit«.  $3 2«. (J 00. 000. 

'I'bc  modi-  of  cxliibiting  pi'0{wrly,  debt,  laxa- 
tiou,  etc.,  by  i>yr.-imidHldiiignini», — t lie  largest 
Btiites  at  the  bottom,  :iiid  so  on,  npward,  —  is  a 
very  effective  one  to  the  eye.  far  nioi'c  so  llian 
the  inap-rorm  of  making  sucii  statistics  imjjrcs- 
aire.  A  uiap.  and  au  arraugcoient  of  divided 
dUks  and  paralli-lograms,  nrv  al»o  used  to  illu^ 
Hate  tliv  on'U«rsliJ|i  of  ttiu  national  debt,  etc. 
ThcM:  dcvicoA  Htv  II  novvl  and  increasing  fea- 
lure  of  *t»li»li<'nt  ri-|iorl«,  and  utm  doiibilesa 
iiHcriil  lo  the  gi-nt-riil  inid  casual  readci- :  but 
scieitliflv  in(|nir<-rit  niii>l  be  vramcd  .igainitt 
mnlting  too  miivb  of  tlii-in.  Statisticjt  thum- 
selves,  in  Ihcii'  most  exact  form,  arc  apt  to 
oilalead  aa  soon  as  comparisons  are  nltcmptcd  ; 
for  tben  a  multitude  of  qunlilVing  circum- 
slancea  eorae  into  view,  or.  if  not  seen,  make 
tiiH  ivbuU  of  the  comparison  deceptive.  To 
mako  Itii-He  KtntiKtim  ulill  Iv^  exact  liy  n-du- 
ciiig  tln-m  to  tbe  pictorial  form,  inlrodiievs  a 
new  element  of  error.  Tiw.  invostigalor  must 
Uierefore  be  (irepared  to  see  these  genural  views 
become  dissol^ing  views,  as  bo  vxtcnds  his 
inquiry  into  the  veal  facts,  which  (he  best  col- 
lected statistics  do  but  disguise  witb  a  thicker 
or  tUiuucr  veU  or  imperfect  classification. 


TUB  ABORIGtSBS  OF  CUILB. 

Lo>  abfiri/enet  lit  Cliitt.  FOr  Jnsit  Toliinio  Mr- 
bixA  Testo  i  Umina*.  Sautiuo,  imptwla 
OuitrAtTif.  1683.     427  p.    V*. 

TitK  original  Hources  on  wblcJi  we  muit  di^ 
jtcnil  for  a  knowledge  of  tbe  i-Dinolt^  of  Chile 
are  ilidindl  of  ace<iai,  and  .Scnor  Slcdina  \u\» 
IJcrforinMl  a  meritorious  work  in  coll<-elinj(  itiem 
in  this  volume.  Nor  U  it  a  mere  compilation. 
To  a  Ten'  full  descriplion  of  tbo  Aniueanian 
Indians  be  adds  n  discussion  of  the  archco- 
logical  relics  of  that  country,  sucb  as  up  to  ttic 
prevent  we  might  have  sought  in  vain.  Some 
of  bia  concUi^ions  will  be  read  with  interest. 

Allbougb  no  unequivocal  bigua  of  qtialeruary 
man  have  been  found  in  Chile.  Uedlna  rueo- 
lionH  two  or  three  dlsooveries  of  stone  tniptfr- 
nittUt«  at  great  depths,  one  of  wliicli,  as  figured. 


hail  ercry  appearance  of  K  genuine  iinatemBry 
oolt.  As  is  well  known,  in  ibe  nmligiious  ter- 
ritory of  Hie  I'.inijms.  Anicghinu  lias  described 
undoubted  and  abandiint  human  remains  from 
quaternary  deiiosits.  At  any  rate,  the  slnte  of 
pieservatiuu  of  the  ivmaiuB  in  the  graves  of  the 
AraucanisiiB seems  lo  lea\e  no  doubt  thai  tbey 
were  relatively  a  lalo  immiitrnllon.  To  the 
aiileecdeut  |x^>ulalii>n  the  author  attributes  tlie 
curiouit  ]>fti<i|j)yi>h>i  which  are  not  uncommon 
on  tltc  Chilian  iiiclu.  His  elfott,  however,  to 
make  it  ap]>rar  that  this  earlier  peo|ite  was  of 
a  more  <ivitijcvd  ty|)C,  cmidoI  be  said  lo  bo  suc- 
cessful. 

Appendcil  to  tbe  text  are  two  hundred  and 
fl(ty-two  lilliographs  of  archeologic  dnds. 
Tliey  include  ailicles  in  stone,  copjwr,  silver, 
bronze,  and  potieiy.  'ITiose  iu  alone  jireaent 
some  forms  wliicb  are  not  at  all,  or  iwl  ortcn, 
found  wlib  us.  Sucb  ate  the  rounded  ami  pol- 
ished Miug-stonea,— n  weapon  |iui Hilar  in  SotiUi 
America,  but  ecai'cely  kiniwn  in  ttie  northern 
continent.  Stone  implemrnts  for  net-making 
arc  nnolher  curiosity.  They  are  of  the  shape 
and  size  of  a  cigar,  witb  grooves  around  each 
end.  IVrforateil  circidar  stones,  almat  Ihreo 
inches  in  diaioetcr,  are  extremely  eomnwn,  and) 
tlie  author  thinks,  wore  used  principally  to  add 
weight  to  agricultural  implement)). — a  quite 
improbable  theory.  Both  the  Hlonc  im|i1i-n>euU 
and  the  pottery  pretH-nl  markcilly  ililTi  rent  dc- 
grei-s  of  lechiiica!  skill.  This  the  author  ex- 
plains chronoli^ically.  attributing  tbe  ruder  to 
a  mneh  m<>ric  am-icnt  date:  but  the  opinion 
that  they  merely  rej>rescnt  different  degrees  of 
contemporary  i^kill  is  cqunlly  probable, 

Shell-hc.ips  are  numeroua  along  the  Cblllan 
coast,  some  of  them  six  metres  In  height :  but 
mounds,  eaiiliworks.  or  walls  are  not  dcacril>eil. 
No  ftc^h  information  ia  rurniahed  on  the  Arnu. 
Ciinlan  luitguage,  and  thia  lutrt  of  the  volume 
has  slight  value.  The  history  of  the  Incarial 
conquest  iii  detalhMl  at  length  ;  hut  the  iulliienee 
of  tlio  Incarial  cidbin^  on  the  southern  tribes, 
which  was  ^ery  wi<lely  feit,  i«  not  allowed  its 
proper  prominence. 


KOTSS  AND  NEWS. 

Tbk  Cliesspeaks  un'iloffical  labontorf  of  tbe 
Johni  llupltlaB  uiiiieraiij  wm  slatioitMl  IbU  yuu  al 
Dsautort,  K.C,  anil  was  opi'n  froin  Juno  I  t<i  Sp|>1. 
19.  Owiag  tolliaillnciiof  tlit:dln:L-tor,  it  watintiatat 
llie  tlriis  undt-rthcr-bKricdol  Vmi.  II.  W.  C«i<ii.  Tho 
emiiryulogy  of  eehininlTiiix.  untivllils,  and  mcituaae, 
fonnril  tiifi  prbiclpal  siuilivs.  \>r.  Bruoki  m-iu'Iy 
completed  Ills  muiiogni|ili  •■(  the  ukuIu-ai.-  of  Di'su. 
(on,  and  ilndled  tlio  cuibrfolugf  of  Rutlinla,  IimIiIh 
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making  tnmo  otnemulotm  on  tlie  mrtBra'irptiiMbxif 
■toiinUopoclR,  to  b(i  iiicorponlril  iu  !>!•  rvport  on 
tboM  ot  Ili«  ChAltuiiKvr  rxpr^tltllun.  Dr.  Conn  com- 
pleted bla  work  on  il>«  di-Tvlupnipnt  ot  Thaiutntau, 
Mill  nearly  flnUtii!il  a  monoerapli  on  ^hl^  crab*  of 
Botufon,  iHi  vhkli  Im'  hn}  iHwn  «nKitg«<l  for  lhiv« 
jcan.  He  aim  iUidieil  tlMi  ilEVclupment  otScrpula, 
and  pt«])U«il  a  pnpi.T  nn  tiuval  fomii.  Dr.  Donnlcl- 
MD  InTntleateil  tbr  jifafslologf  of  mwln*  tertAbratvi, 
IMAtnf  daan;  rxprrimetit*  lo  ilflcnolne  Ihit  rrlMlv^ 
klUCOplil^lUy  u(  t1i«  ilifl^n'iit  clii->ae«  to  iminuna  ol 
TCgetabto  OTipiii.  lie  olio  enrri«I  on  n  serk-*  of 
expoinenta  lo  di-Icrmine  irlielbcr  the  current  tlie- 
ory  of  dlgoillon  In  Actlnoioa  ll  correct,  nnd  reaclittl 
the  oonclittioR  Ibat  il  wm  not.  Mr.  Bkicscni  ot  Eng- 
laud,  wlio  carried  on  till  ^ludlei  bjr  •  gnuit  from  tlie 
Royil  koelciy,  eoniplpled  hi*  ImrMlgaUoM  upon 
BaUnoglouiii.  Dr.  Osborii  ■Uidli'il  iba  ombfjoloiQr 
of  Fulgiir  «nd  Nr|i(iinln,  niiil  tlie  urli:iii  iif  the  body- 
catlty  und  rr|<nidii(rtii'e  orgniiiof  pLileropoda-  Altu- 
gellier.  (en  perBona  "ere  rtii^aged  Uie  wliolc  or  n 
portion  ol  ilie  lime  In  *ludy  bI  il»n  taborauiry.  and 
tJi«  rmult  ot  tbolr  woch  ha*  l>Min  o(  liim  highest  in- 
portance. 

— Tlie  flr*i  nnmbor  of  the  teTMitli  Toliiiue  of  the 
Amrrie'inJ'/vrnalvf  matlitmaUe*,  wbioh  hu  Jiiat  ap- 
pMred,  tieaiB  ibe  niiue  of  Simon  Newcomb,  tbe  mic- 
otwor  to  the  cbair  of  uuthrmRtIca  Ui  Johna  Ilopkin* 
nalvenliy,  a»  editor. 

—  Tbo  llydrographle  ofBeo  mporU  thai  the  bnrtc 
N«1B*  1'-  Gunit,  whirl)  arrtveil  Mt  SU  John.  N'.It., 
OcC  SO,  Irooi  llarrDw,  on  tlic  Gtli  ot  October  cncoiui- 
tcMd  In  latitude  W  Uf  nonh,  tonsltiide  iA°  wi>it,  a 
QjPCloMi,  iluHng  «hirJi  til*  Uy  four  liount  with  decks 
full  ot  water.  TIitm  ban  of  oU  were  loweil  over 
the  weather  aide,  and  aatUted  greatly  In  nnoothlng 
Iheaea. 

—  By  tpecial  re<|Uesi,  Sir  Willlaui  TIioinBon  dellr- 
ond  a  lecture  hi  Hopkins  Imll,  Baltimore,  Wednstday, 
Oct.  a,  on  the  rlgicllly  of  the  enrlli. 

—  The  collrgB  for  nn  adruici-d  courte  of  profi^- 
atoiiol  Mudy  for  naval  ofllccts,  to  be  knou  ii  u*  the  Na- 
val war  college,  will  bn  under  the  cener*!  tdperriBloii 
of  the  bureau  ot  nnvisallon.  The  prfneipal  building 
Ml  Coaclet'a  Harbor  UUnd,  \i-wporl,  It.l..  hoa  been 
■Mlgiwd  to  Iu  lUe,  and  hni  bnen  inuiiiferri'i),  witli  tbe 
aufronndlng  ttructaro  and  the  groiiml*  linnieillntely 
■djacCBI.  lo  tbe  cunody  ot  the  bureau  ot  navigation 
for  that  purpoae.  Tbe  college  will  be  nnder  the  Im- 
nodlal«  charge  of  on  otRcer  of  the  navy,  not  U'low 
tha  gnde  of  a  commander,  to  be  known  ai  |>rc»i<Ieiii 
of  the  naral  war  college,  who  will  be  usiated  b;  a 
faculty.  The  courve  ot  imlructlon  will  be  open  to  all 
odleein  above  tbe  gnAe  ot  naval  cadoC  ComiQodoro 
S.  E.  Lace  ba*  boen  aadgncd  lo  duty  aa  piMldeiit  of 
tlie  callego. 

—  The  Royal  aMranoinical  icclety  baa  elected  Prof. 
Edward  S.  tlolden,  director  ol  the  Waaliburn  obwr- 
fatofy  at  Uadlaon,  WU.,  one  of  11«  foreign  OMOci- 
Uee. 

—  The  flnt  aonaal  BieeUog  of  tbe  Kew.Kngland 
■DCtvoroloKteal  aodetjr  waa  held  in  fioaton  on  I'uea- 


(tiy,  OeC  tl.  StMtf-lnat  new  meinbcrt  were  elected, 
and  llu>fnlln«lngcomniiinlcaUona  wvtCBMda:  Baln- 
KniiitM,  by  Mr,  I>e*nit>iid  Kila  <icnild  nf  ihi-  Brntoa 
watt^-work*:  Kaintall  nia|)a,  by  Jlr.  W.  M.  I'arla  of 
Ilntvanl  colli-gy;  Weatber-»btervpr"  in  New  En|;land, 
by  I'mfcj^iir  WinnJou-  Uplon  of  Drorn  tmivcmlly; 
Uitabllihinent  M  a  meteorological  atatloa  on  Bin* 
mil,  Uaat.,  by  Mr.  A.  Lawrenco  Rotcb  of  Bocum. 

—  &[ra.  Dr.  Sophie  Komlvi-akl  haa  been  ole<i«d 
titaclier  nf  matliematics  In  Ibn  new  tinlierdty  al 
Stockhutnu  As  Ur.  Euwalev^kl  read  laAt  n'lnie>r  a 
prlBalluilmum  an  partial  differential  oquaiioiu  with 
notewnrlhy  ntuntta,  a  new  profoMonldp  waa  eetab- 
Itohed  for  her  In  tbe  unUnnliy. 

-~  The  facta  madi-  ii*c  of  In  lludwn'a  *  Cause,  no- 
tare,  and  proTenllon  of  feiwlckae**,'  art  collert«d 
troRi  tbe  author'*  own  esperlence  ot  twenty-ftve 
jeara  at  aeo.  Tbe  book  lacki  a  little  In  pbyvkihigical 
accuracy.  It,  however,  i*  a  >ioiiirtbutlou  to  a  fortn 
ot  traatment  which  U  fait  gaining  In  popular  favor. 
nAtnely,  prvvonUve  medldno.  Tlie  aoilior  coticliid**, 
Ibnt  by  Ibe  |iro|)er  adjuslment  of  llie  body  lo  gravity 
and  tlie  ucenii,  Ihiuti^^h  miucular  relaxation,  Ma- 
tkkneia  may  bo  avoided. 

—  Hlraeh,  the  well-knowD  Frencb  eni^ncer  and 
antbor,  reporla  to  the  CommUalttu  cenlnle  dea  ma* 
cblnea  &  vapeur  the  remits  of  experimonta  upon  tba 
pmilitctlon  of  the  >npcrheatcd  condition  In  the  voter 
of  •teain-bollere,  .sindylns  thf  hlitory  «t  Midi  |>he- 
noineiia  iki  for  at  they  are  rvconled,  and  conducting 
a  aomewbat  exUtnded  series  of  eipvrltnenia,  tbe  con* 
uluiion  waa  Anally  rvachcd,  tliai  tberu  la  no  CTldcne*. 
up  to  the  fnttat  time,  that  boiler-explookioi  may  be 
cauacd  by  the  eundltlons  atudleit,  or  that  •uch  coti- 
dltion*  over  arlan  In  practice.  If  tbey  occur  at  all.  U 
la  only  In  ejctremuly  rant  Inataiicea,  and  a«  a  cmi*»- 
qtience  of  a  coincidence  of  clrciitmiiuicei  seldom  to  be 
observed,  and  wbkb  ore  iirltber  well  underatood  nor 
wcM  d«flncd.  The  iiao  of  the  tiMnnoiMter  It  advfttd 
to  delcnnlne  Mie  facta  bearing  upon  lhi«  gtieelton. 
The  commlMlcm  to  whlub  the  report  li  made  apprme 
and  adopt  tbete  concliuiuaa. 

—  The  latent  uw  In  whlcb  the  eleclric  llgbl  boa 
been  put  at  the  Loudon  health  cslilbltioiii  is  the  lUa- 
minatlon  ot  a  balcer'a  oven  with  a  plalc-glaaa  door. 
Till'  Hitbt  waa  from  two  iiicandeacont  lampt,  drinn 
by  a  Vicroria  bruib. machine,  irliicti  were  Inside  Ibft 
ovi-n,  where  tlio  lenipemlun  wot  from  HX'^  to  000^ 
P.,  iho  whole  oven  being  dlttlnclly  vlalU*.  No  more 
liunit  bnMtd  I 

—  T)>e  rvducitou  of  thu  French  pbotocnpht  ot  the 
tninsll  lit  Vcnua.  taken  bee.  6.  VSB3,  givca  a  polar 
flattening  of  the  planet  about  the  tame  aa  that  of  lb* 
earth,  vta.,  Ai-  Vrom  meoaures  during  tbe  ifaaalt 
ot  1971,  Lteui.-Geu.  Tennant  derived  a  comprMdon. 

In  the  norlh-aoutb  direction,  ot  .. .  _     ,     — .     Then 

36SI.8  ±  77,6 
appvan,  thu«,  a  aironi;  preaiimptlon  of  a  r«al  flattrn- 
liig  In  ibla  dtreetloti ;  which,  however,  is  to  be  noud 
aa  InetmaiatCDt  with  the  hitherto  recolvc<l  dotennlna- 
tiana  of  Um  inclination  of  the  aqaalor  ot  Vobm  (a 
the  *rtlp«Jc. 
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— Prai.  E.  6.  tlolden,  director  of  ihe  Wuhbiiro 
ervaioryof  [be  Diilnnlt);  or  Wl*c«n(li],  lut  Untly 
DUecied  all  Ibe  d»tA  aT^lMbtn  for  a  diMiiaiion  of  tli« 
^l&w  ot  dUtrlbulloii  of  III*  ltx«d  »l>n,  lO  fur  «■  thi* 
It  d«iUraalD*blii  from  ihe  tnetlioil  of  itor-gmuglng. 
TlM  dkU  were  colleclwl  from  n  coniiiaritoit  wllli  Ui« 
nmlu  of  •  lerlM  ot  •tor^itjtM  In  progi«M  wit4i  the 
UlMiv-lbcb  «^Utitorial  of  llie  Wa«h1nini  obs»r>atory ; 
Hwl  tbny  iBclude,  1°.  [Ii«  083  prcviouilj-  piitill>li«il 
K^uget  ot  Sir  W.  linrtfclicl,  with  Uic  pliu:«ii  brouslit 
doim  from  IdOO  to  IHUO;  2».  Oia  4M  aapublUbwl 
gftugea  of  Sir  W.  Hnnclinl,  oztraeud  from  Ida  ob*erv> 
In^bootn.  and  piivrminly  plaood  at  PnttMor  Ui^ 
d«a'>  dt«tioul  by  Liciil.'Cot.  John  Hench«l  (tliatc 
■be  reduced  lo  IMO);  S°,  000  couiiu  of  iiur»  from 
tiie  publlihnl  chiirti  <if  Dr.  0.  H.  F.  Peter*;  -t", 
OS)  couoU  ot  stars  fruDi  tlie  uDimbUili<-iI  clmrts  ot 
_  Dr.  Petora,  from  the  Pari*  cbnru  m  rrvltcd  by  him, 
nd  from  the  unpubII«boiI  ecliptic  churl*  r)r  Protcs- 
or  Waiaon;  V.  8&0  counts  ot  Blart  trum  Ihe  un- 
nbllsliad  and  iiubllshed  cliarts  of  Dr.  J.  P&lisa. 
bue,  wiLh  tbv  data  fivm  Sir  J.  npnKhil'ii  nob 
Mulbem  gautpM,  and  Colorin'*  (lur«AiniMt(T«H{;  ot 
_  the  nara  between  0°  and  -f  0°,  complMe  tlie  rery 
Juable  collection  ot  ilala  which  Prnfesior  Ilolden 
I  brought  together  in  cuntculcuL  Uliular  rorm,  and 
am  which  one  of  hia  most  Important  ooni'liuloiis 
a,  that  tfie  method  nl  Rtar-gaa^n^  inimt  l>e  applied 
to  the  study  of  comparaliv«ly  amnll  re^loiia,  and  that 
(ho  r««ulte  tniiii  theiti  are  then  to  bo  fornblncd  Into 
larger  groups.  Prufiraior  Itoldcn  linpci  that  tbeae 
tablcB  may  strve  the  ?aluntile  end  ot  rlnallrdlspoctitg 
^Of  tlie  fnodaniental  acanmptiou  Uint  tli<?  atari  are 
qually  scattered  la  apace,  and  maj-  bring  about  tlie 
'  aiudy  of  their  diatrfhutton  on  a  more  general  boala. 

—Caspar  Johonn  Bismarck  wna  tlie  editor,  lo  lOM, 

■  ot  one  of  the  moat  iniporlsQi  geographlvnJ  trenilsM 

[of  the  Hveateenth  century, —the  'Iniroduciio  in 

Ben  geographiam '  of  Philip  Cluver,  which  paMcd 

Flltrougb  nnnj  edition*  liotnRnn  Idlti  and  17^,  and 

wa>  annotated  by  variouo  naruritii.      Further  liirea- 

Iljtatluii  will  Ih>  rMiulreil  todetermiue  if  this  Biamorck 

kbulonged  to  lb«  parlioular  fnioily  which  haa  produced 

'ihe  great  Qerman  chiuii.-ettor.     He  woa,  however,  a 

nntlTP  ot  the  tnmo  region,  —  Wolfenbiittel  in  Brsuii- 

Kchwi-lg,  a  town  ahout  alxty  niileit  went  from  MagUe- 

'burg.     About  fifty  miles  north  from   llngilcbarg, 

»  amall  town  exials  which  soema  to  havr  given  tta 

(name  to  the  Biamarek  family,  thoiijih  the  orttiography 

idllTen  allshtlj.    Tills  Tillage  U  atiuaied  In  Altmark, 

a  short  diat^tice  from  the  River  Bieae;  and  iij  name, 

■  Bismark.'  probably  lignilics  '  market  of  tlio  llkte.' 

The  name  of  Biamarck  ia  uaoclatoil  witii  geograplil- 

loal  nMltara  In  another  way.    Betora  the  revolutton 

rthe  gudenta  of  the  unlvenlty  offOrleana,  which  waa 

Itben  In  a  flouriahing  condition,   were  divided,  aa 

'^waa  then  the  taabloa.  Into  six  '  nations,' two  of  which 

were  the  Mormani  an>l  ibe  UettnaiM.    At  this  time 

a  certain  Christopher  cle  Biimarck  wus  <fuiiratDr  of 

Ibe  G«rmanlc  nsUon.     In  that  capacity,  according 

g.to  Uonaelgneur  Dupanloup,  be  held  a  dUpiitnUon, 

ilabratcd  in  the  annals  of  dia  university,  with  the 

''NoRnaiia.  claiming  that  Denmark  and  tlie  Iliuiea, 


In  spite  of  ilietr  comsiunlty  of  origin,  belnoged,  not 
with  the  Hortnan,  hnt  with  the  Oemanlc  naUon. 

—  Khudieerfatf  state* tlial  "the  pneumatic  naeUne 
employed  by  Wroblewakl  in  liquefying  and  evapo- 
rating cthylvni'  and  oxyi^^n  to  produce  Intenae  ootda 
has  also  been  recently  uaed  by  Ida  to  otaporato 
lii^uld  narsh-gas.  lie  Iiaa  ifaut  obtained  a  lempeea- 
lure  of  -  1B6» C.  to  —  ilXf  C.  whidi  U  the  tern pera- 
tnre  of  ebullition  of  the  liquid  gaa.  It  I*  a  useful 
t«m|ieniluri'  aa  coming  betwM-n  tlw  teinperntiirea  of 
-144°  C.  and  -IS4»  C,  wbleh  are  obuincl  with 
ethylene  and  oxygen;  hut  li  varlei  with  the  drgraa 
of  purity  ot  tlie  gai.  Oxygen,  ■lmo«phrrf<'  air.  nf- 
trogeii,  and  carbolic  oltde,  cooled  with  the  inarsli- 
gTia,  AD  lie  IlquelM  nailer  feeble  preaaurva.  >o  ibat 
a  eliemUt  who  aiiccecda  In  producing  pure  niorafa 
gat  iraiilly  nad  economically,  will  render  a  tervice  to 
NClcnce," 

—  Tlie  periodical  report  of  the  Clly  guilds  of  London 
inaiiiuie  for  the  advanceiitent  of  lediiiiciU  «ducatloit 
bua  jtiBi  lieen  iMued,  and  gltM  an  extended  aceoant 
ot  tiie  exaniinationa  held  ol  the  end  ot  Hay.  A  cou- 
(tdemhle  Increnae  ia  abovn  in  the  number  of  e»u- 
didates,  Ibe  total  tills  year  baring  been  S,035,  aa 
ag&lnat  3,397  tu  1863.  The  number  ot  centre*  has 
been  increaaed  froni  151  to  Itft.  Carpentry  and 
Joinery  were  new  Hihjecti,  and  atcractod  S09  can- 
didates; but  meial-pUie  working,  only  2,  who  did 
not  aucceeil  Id  paasing.  The  retulia  wen.'  coiuidefcd 
astiafactory.  but  allow  the  urgent  need  for  nor* 
■ysiemntlc  lechnlcol  initractlon  tor  tlioaa  who  »n 
employed  In  factories  aud  workshop*. 

— Dr.  Schwelntnrtli  Is  spending  three  monUia  In 
Berlin.  pre|iaratory  to  a  new  Journey  tlirongh  the 
Bgypilan  descrta,  on  betisif  of  the  Berlin  academy 
of  sciences,  which  he  will  undertake  nest  winter. 
Ttiough  botany  Is  hIa  own  specialty,  tlie  survey  of 
the  deaert  forma  Die  niain  object  of  hIa  journey. 

— Aecording  lo  the  CoUirrv  jnorcllan,  Ur,  Vf.  B. 
Oarfortli,  mlnlng-cngineer  of  Normanlon,  bas  sue- 
ceuilod  In  pertecllng  an  Inienlloii  tor  tlie  deteotioti 
of  firedamp  In  mines,  which  U  as  remarkable  for  11* 
simplicity  aa  for  Its  eflicieney.  It  coiialais  of  an  onl  I- 
iiary  India-rubber  lioll.  wiUioul  a  lalve  nt  any  de- 
scription; bniby  the  ordinary  action  ot  cotnpreMlng 
the  hall,  and  tlieii  allowing  It  to  exiiaad,  a  sample  of ' 
the  suspected  aUnosphere  I*  drawn  from  the  roof  or  < 
any  part  of  the  mine  without  the  great  risk  which 
now  attends  the  operation  of  tealing  for  gas,  should 
the  c*uae  be  defective.  Tbo  sample  thus  obtained 
li  then  forced  through  a  small  protected  lube  upon 
the  fiame,  wIkd,  It  gaa  la  present,  It  la  abown  by  Uie 
well-known  blue  cap  and  elonpUed  flame.  From 
this  descrfpUoii,  aud  tlie  fact  that  the  apjMuata*  can 
be  carried  easily  In  llie  pocket,  the  lalue  of  Uila 
adjimct  lo  the  satety>Lamp  will  be  apparent.  Ii  Is 
thought  that  exploeions  are  caused  frequrnily  by  llie 
Rre-lrler  hlma<--lf,  and  ibat  hi*  death  pteients  ibe 
cause  from  l>einB  fully  ascertained.  Tliia  danger 
will  now  be  altogether  avoided,  and  It  1*  tald  that 
the  detector  ha*  been  tried  at  aeveral  ooltleirlca  with 
completely  lalisfactoiy  rcaulta. 
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— TIte  Athenaeum  Blatei  thnt  Sir  Richard  0«r««'B 
*HI*torT  of  llrtiliili  tottli  rcpiDo,'  wtilch  lia*  been 
BpwanJ*  ol  tony  yain  In  prriuratl'in,  li  now  niAj 
for  public atioa  by  Menn.  Cosaell.  Oii  tlio  prrpftra- 
tloii  of  Uie  108  plMCB  irilh  wliicb  (lie  Tulumea  ara 
earichod,  {tvat  labor  and  aitiMitiun  hare  hreu  lav- 
■■b«<l.  Tbe  cdliliin  cotisloU  of  170  copto*  only,  each 
copy  beins  tisi)")  by  PruteMor  Ow«n;  and  the  plale* 
train  whkb  tli«  lltualration*  haro  been  prluted  bave 
been  ilMiroyed. 

— Tlie  tinio  of  the  kImUI  prrlnil  In  New  Zcjiland 
liu  bwn  studied  by  It  von  Ltiid^iif^M,  whom  siir- 
vpy  In  the  Ncw-Zi-'nlaiid  Alp*,  |inrlly  corrubiimllDg 
and  |iArtly  (■xtcndini;  the  mulu  o(  Ilr.  voii  Iliuit'* 
aurvpys,  ^\ll>1•fl  thnl  Ibn  prowni  bIi""'"'*  af  "  Inrg*. 
ftnd  extend  duivii  tM  far,  »t  ihow  in  Normy,  wlicre 
UlA  auaii  anniial  temperature  la  3°  C,  vliibt  In  Ncir 
Zealand  U  I*  11°  C.  The  grratpr  expanse  «t  irnter 
Id  tha  BOHlliorn  li«Tnlipbcr«,  and  (he  cnnirqueiiily 
gnMer  niDOUEit  uf  Immiclity  In  Hie  air,  and  more 
ccploui  nin  ami  snowfall,  are  coiit>i<lervd  to  be  Ibe 
cauto  of  Ibln.  The  •oiiiids  In  tlie  suulb-ntst  coMt 
are  Blmilar  to  th(^  dord*  In  Norivay,  and  Ibe  alluvial 
deposit*  at  tbeir  upper  eiid«  are  »nialK  8ro(iped  uut 
or^lnolly  by  QuwIiie  wutn-.  tliete  KituniU  ivmaineil 
itncbaiigcd  during  the  period  of  niluiilcncc  of  ibe 
land,  and  w«ro  not  llilcd  up  witli  tfi'^nV,  Liceaiise 
large  glacier*  occupied  tlii<ni  during;  llint  time.  As 
■oon  aa  (1i«e  gUolvni  dlsnpiit'un^d,  tlie  fornution  of 
tlie  alluvial  dcpuiil(B  eomniriKcd ;  uid  from  (lie  faol 
that  tbo  lallor  are  amall,  and  Inrnuulnic  rniiiilly  fn 
•txa  from  year  to  year,  itie  iiiiditir  coiisldcit  Iliut  lbs 
glacial  period  In  New  Zealand  rotut  bave  bccii  xvtj 
recent. 

—  Til*  eomrnlttee  of  LIuydt  bas  rcrcivcd  from 
Ibe  London  board  of  trade  a  report  cORcernlnK  the 
■urface-Teiiiilttti'in  of  the  carjio  of  s.uTiO  (ons  of  coal 
cttrrled  In  the  Sutlierlaudsbtre  from  Hull  (o  San 
FrancUco  last  yi-ar.  Tbe  ship  wav  fltlcil  wlib  ttibo* 
to  enable  the  matter  to  aacvTtnln  tbe  tcnipcintiire  of 
the  body  ot  the  rargn,  m  rrconimenileil  by  tlie  re- 
port of  tbe  royal  eniriinliui'iii  np{inlnli.il  to  Inijiiire 
Into  tbe  spontaueiiu*  combiigtion  i>l  eual  In  alilpt. 
TUe  Toyase  wm  prrfcetlj  frtre  Inun  Arc.  The  coin- 
mander,  Capt.  Ingllo,  higlilj  appruvra  of  tho  tubea, 
and  will  contliiuv  tMlUijc  the  lctii|>cni(iire.  A  reroni 
wa«  kept,  and  ihu  dgiites  are  on  recorri  nl  I.luycli. 

—  Kngland,  en  [nr,  li  not  l.iIiUij;  t  vcrj-  |ironilnent 
part  In  Ibe  International  exblbltlon  to  bo  held  at 
Antwerji  next  year,  only  ab'nit  two  biiTi>ln.M  Krms 
baring  applied.  FranM-  e4|)ei'lalty  (akea  a  piuiDlnent 
part,  the  French  goveniineiil  bavini;  voted  *evcn 
huudr«d  Mu)  Ally  tliouvand  fruiet  toward*  tbe  es- 
penael  of  tli«  undertaking,  and  appointed  two  nlllclat 
Commtaalont;  wblle  Iho  municipal  council  of  Paris 
]ia«  promiwil  a  gmnl  uf  a  hiiiiilred  ibuuunil  franca 
for  Ilie  piupote  of  (ending  worklninncn  d*ktal«> 
from  ihat  city-  Crince  Itmlnlpli  u(  Ausiila  hni  alio 
Infliicneeil  llie  VIeii'in  clianilierof  cuininetoj  (••lunkc 
eutms  efforts  uD  belmlf  of  lbec<-nt.'erii.  Tbe  Uiiiicd 
Slatca  will  be  Kill  rcpeietiied;  and  tlio  Doniliilon  of 
CaiwU  b«tt«r  so  than  tbo  inotbcr-cotinlry,  at  It  glvoi 


both  oBcial  recngnltlofl  and  a  anbftaatlal  crt^lt. 
GemiBTiy  la  ftlao  tuakiu^  atrung  ciTort*  to  b«  of&daUy 
repreeented. 

—  Mr.  Clormont  Ganneau.  the  Prwicb  arcbeolo- 
glRl,  baa  been  dcai-rlblng  (or  the  benefit  of  lili  eoun- 
trynieii  tbu  aulUiuitlet  »f  Palcttino  noir  tr«a*nred  In 
London,  anil  advlset  tbe  fomiatlon  of  a  vaat  Palea- 
Uno  musetm  and  library,  one  of  the  departments  of 
wlilcb  cboiild  be  "an  extensive  and  anlroalcd  pan- 
orama ot  tbe  Holy  Ciiy,  and  dluramle  vlewa  of  Iba 
principal  loealliles  and  ot  cbaracteriulc  acenes  ot 
popular  life  In  Palutlnc,  In  order  to  odd  to  tlila 
»c1entldc  comblnailon  an  Irre»l*ltbl«  element  of  ot- 
imcilon  and  bul'cm*.  Id  abort.  In  (be  centre  of 
I^ndon  abould  be  created  a  repreaentalion  as  faltfa- 
tul,  varied,  and  complete  aa  ]io*>lble,  of  Palestine, 
pau  and  prevent,  which  would  lie  aa  a  livliiK  com- 
mentary on  (lie  Bible."  Giifilaiid,  layi  Mr.  Clermont 
Ganncau,  being  'so  paaslonnicty  fund  ot  biblical 
•Iiidlei,'  would  be  Ibe  countty  mo*I  likely  to  carry 
out  hie  ainbltloua  project. 

—  Mr.  Wood  Mason  of  tb*  Calcutta  Indian  idumuib 
kxB  rei-ently  drawn  up  a  report  on  tliwe  Itiseela  trnm 
whiuli  tlie  tea-gardens  of  Asaun  UKMl  auSer.  He 
■an  tbe  If a-liug  or  *  muaquito-bliglit,'  and  Ib«  lea- 
inite  or  '  red  spider,'  are  tbe  only  two  Intccti  which 
are  at  preaent  known  to  do  eiicli  Injury  a*  to  inat«- 
rially  diminiah.  Ili«  prutlta  ul  the  (iiriiers.  BuUi 
lliete  insL',!ts  past  ilielr  whole  Uvea  em  the  t(*> 
plant,  and  have  never  bei:n  found  on  any  other  plank 
Such,  at  leant,  la  ihn  nunlt  tif  llie  mort  careful  Ineaa- 
tlgation.  Tbeniltelivvaintocietleaonllieupiiet  pot>- 
tlon  of  til*  full- grown  learrs,  beneath  an  rxowdiogty 
delicate  web  which  It  >pins  for  Itaelt  ai  a  shelter.  It 
puDcrturee  Hie  leaves,  anil  then  piiin|M  oat  the  liquid 
conleuia  of  tbe  epldernil*.  The  only  niincdy  whicfa 
has  been  diaeoverud  (o  cliei-k  Ibelr  ravage*,  aod  It 
ban  not  proved  very  eflcctnal,  ti  lo  sprliikle  tbe 
afteclcil  btiahoa  with  mndily  water.  The  lea-buc  I* 
atlll  luore  destntctlre,  and  particularly  to  iIm  tree* 
of  tbe  milder  Juice ;  t«r  tboae  «bli:b  altotd  a  atrong 
and  reaping  liquor  enjoy  an  atmoit  coqiplete  Im- 
mitnlty  from  tta  attack.  Mr.  Wood  Maaon  appenda  to 
bis  rejiorl  ecigrsvlnits  of  thean  destructive  creature*. 

— Tlie  Ciii'e  (tiiiee  say*  that  a  itlicuitic  eartliwofsi 
baa  been  ami  Iroiu  the  colony  to  Mr.  Frank  Itld- 
dnrd,  tbe  protector  of  iJie  Royal  lOAIeslcal  aoHctj', 
u'ho  has  lioen  dmlrous  of  obtaining  one  of  itMM 
monsters  tor  sclentllk  purposes.  The  Rev.  G.  Fiak, 
P.Z.S..  Willi  wboin  Mr.  Bldilard  Itaa  cofreepoiMled  OO 
tlie  subject,  rereived  Ibe  worm  from  Mr.  H.  W.  Bid- 
well,  who  found  U  In  the  botanic  garden  at  Uitea- 
bace.  The  longest  meoiureniciit  of  the  creature  y«4 
taken  reachea  six  (^l  live  Inches:  but  It  U  thought. 
If  It  were  drowned,  tlie  nieoaureiueDt  would  extend  to 
ten  feet,  tlils  mode  of  extinction  baring  an  extremely 
relaxing  effect  on  tlto  frame  or  sulisiaiMe  ot  tbe 
wiinu.  Tbu  BUrfacv  of  (lie  upper  portion  ot  Ibe  body 
shows  a  brljthl  green  color,  n(  variable  inteniltj,  but 
QibcrwlM)  It  U  a  loatblful  animal.  Lumbrtcus  mtero- 
clianta  Is  (he  name  by  which  It  will  be  InimortallMd 
In  the  records  of  the  Zoological  aoclatj. 
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FRIDAY,  N0VEM8KR  7,   ISSl. 

COMMENT  AND  CRITICISM. 

The  treusury  oiIlci»l«  li.tvt?  pailially  reversoci 
the  obnoxloua  rulings  by  which  reoeiilly  Ihey 
compdlctt  public  iuetilutiuixa  to  pay  duty,  or 
incur  mon^  oncroutt  bunlfinii  atill,  tn  onk-r  to 
get  thi'ougli  the  vastom-)iou»c  the  puhlicntions 
which  congress  kiul  snid  they  should  huvv  free 
of  such  charge.  Their  last  circular  is  almost 
insulUng  in  polutedly  prescribing  th«  buaiuesa- 
^cuts  of  such  SnAiIiutions  aa  pi^rsous  whose 
oaths  tbcy  will  not  tiike.  Th«  govi-inmeut  of 
these  bodies,  situated  often  at  such  a  distunee 
from  ports  of  entry  Hint  they  cannot  conven- 
iently attend  to  the  business  details  of  importa- 
tion, a[>[wiiit  af;eiita.  whom  they  trust,  and 
who,  from  cx|>crieuee.  can  serve  the  insiituttons 
bctt«r  than  ihoy  can  serve  thomsclvcH.  Thi'xe 
inslitiiltons  arc  now  praetiuilly  toUl  by  the 
treasury  ofDeials  that  the  oaths  of  such  ap- 
pointees are  not  good  enou|{h  for  them,  and 
that,  to  g<-t  the  priiiletfes  which  oougreoa  luie 
awarded  to  these  inntitutioriji  In  the  liiIercMs  of 
lenmlnfE  and  progreu,  the  governing  botlieii  of 
th^m  uiist  be  subjected  to  such  impertinent 
discipline  as  tt  pleases  the  treuury  offloiaU  to 
Impose.  They  are  plainly  told  thai  they  may 
uendit  nil  ilic  ogeota  they  t>l«ase.  but  the 
oatbs  of  such  agent*  cannot  hu  taken.  An 
ooth,  then,  is  not  an  OAth,  except  an  the  treasu- 
ry may  ajiprovc  the  giver  of  it.  This  body  of 
men  who  are  thus  traduced  by  the  government 
are  the  iniiiorting  book-dealers  of  the  country. 


gresB.  The  lioard  conaitit-i  of  seven  oMinlMrt 
ap|>oiut«iI  by  the  pnuidcnt,  one  m«dica]  officer 
of  anny.  navy,  niul  mnrioe  hospital  seri-ice  rt- 
it|icotivoly,  and  imc  olllccr  from  Iho  department 
of  juslioc.  In  the  early  days  of  the  boaH  it 
was  called  npou  to  deal  with  a  very  serious 
outbreak  of  yellow-fever  In  filempliiM  and  oth- 
er localities.  Tlic  measures  adopted  at  this 
lime  hod  an  undonbied  influence  in  the  supproa- 
sion  of  tbcvc  outbreaks.  In  addition  to  this 
work,  numerous  invcsUgatioDs  into  causes  of 
epidemic  diseases  and  sanitary  sarrey  were 
made,  the  published  results  of  which  have  be* 
oome  too  well  known  to  need  recital  here. 
While  doing  a  most  useful  work,  tlie  moderate 
appropriation  at  the  serrioo  of  the  boaixl  at- 
trsctttd  Um  hostile  criticism  of  certain  members 
of  congress,  who  succeeded  In  procurii^  legis- 
lation that  limited  the  fUnd  at  tlie  disposal  of 
the  iKwird  to  twenty-five  thousand  dollars,  with 
the  pruviMo  that  their  duties  and  iovesUgattoos 
should  be  limited  to  the  diseases  cholera,  jcl- 
loTT-fever,  and  small-pos.  The  next  congr«n 
made  no  appropriation  whatever  for  the  board, 
and  it  b  praclieally  diad. 


Tun  recent  conference  at  St.  Louis,  of  repre- 
aentatives  trota  nearly  all  of  tJie  existing  state 
boanis  of  hralth.  and  tiieir  dedsion  to  meet  at 
Washington  in  f)«;ember.  bring  prominently 
forward  the  question  of  a  national  authority  In 
heitlth  matters.  The  present  National  board 
of  bcAllb  was  organized  in  April.  IS79,  under 
an  act  pnK«cd  nt  the  close  of  the  for^-flftli  con- 

Xo.  M.-)IM. 


Havii^  in  mind  the  valuable  Horvices  rendered 
by  this  organization,  it  iauot  i-usy.  ntflrst  sight, 
to  perceive  tlie  causes  of  ils  overthrow.  These 
were,  first,  tlie  department  of  the  treasury, 
which  assert*  a  claim  to  the  disbursement  of  oU 
fhnds  appropriated  by  congress  for  ttie  AUpjire*- 
siou  of  epidemic  diseases,  and  to  the  acloetion 
of  a  medical  ofSoer  of  ils  own  as  agent  in  these 
0|»craiious;  second,  tlie  active  hostility  of  the 
State  board  of  health  of  Louisiana,  and  the  Jeal- 
ousy of  sonic  of  tlic  great  commercial  oommunl- 
licB  in  regard  to  nil  tinarantine  restrictions: 
lust,  the  composition  of  the  boartl  itself.  As 
above  staled,  this  consists  of  seven  members 
at  large,  representing  hut  seven  of  the  Ihirty- 
I'ighl  states,  —  jMMsibly  tite  most  important, 
perhfljts  the  smallest,  in  the  Union.  PennsyU 
vnnia  and  Ohio  have  not  been  represented  on 
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the  boaid.  While  it  bos  thus  far  apparently 
been  composed  of  men  of  the  boat  cbarftcter 
«nd  of  bij{h  DcIcnlSftc  attuiiimvnts,  lh«rc  \»  no 
ceitcunty,  po«8ibty  luit  littk  probabilily.  Uiat 
the  same  stAQilanI  can  bo  maintainoi)  in  tbe 
Altore.  Abj'  rc<»cw9)l  of  appropriations,  or  in- 
crease of  powere,  would  be  likely  to  make  the 
board  attractive  to  tlie  place  hunter. 


Coming  at  tbla  time,  tbe  Si.  Louis  confer- 
ence baa  an  unusual  hlgntllcaiice.  Tbia  volun- 
tfir>'  aamnibly  of  ropresoniatircs  of  the  only 
public  bodies  possessing  any  real  powttr  ti^  ileal 
TCiih  epidemic  disease,  or  questions  of  public 
health,  might  veiy  easily  be  iransformcd  into 
ft  national  organization,  certain  to  ooutrol,  with- 
in tbo  above  limits,  public  opinion.  Let  the 
central  authority  bo  composed  of  delegikU-s 
selected  by  state  boards  of  bcnttb,  when  such 
boards  exist:  when  there  are  none,  by  the 
govemore  of  the  res[)ective  states.  Such  n 
body  may  be  convened  at  any  time.  In  cose  of 
ncvd  :  ordinarily,  one  or  tvro  scaalons  annually 
would  be  sufbcient.  An  executive  committee 
of  moderate  size,  witb  pcminncnt  ofBvers  at 
Wasblngtoti,  could  attend  to  such  routine  work 
lis  coiigres.i  might  Bee  fit  to  intrust  the  board 
with.  It  is  not  advieable  tu  tiunleii  a  boaid 
of  bcaltli  with  gniBl  [lalronage  or  much  ex- 
ecutive power.  It  sbouUI  be  largely  devoted 
lo  scientilic  invcstigntion  of  epidemic  iltwnsc. 
Tbcite  must,  of  necossity,  be  conducted  on  a 
acale  so  extensive  that  do  private  laboratory, 
public  instilutiOD,  or  state  Ixtard  of  health, 
but  been  or  will  bo  able  to  undertake  them. 
The  fact  that  the  niemlx^rs  of  tlilA  aaoociatiou 
would  be  alao  member*  of  iwwvrful  slate  organ- 
izations, would  Mcure  the  co-operatioti  of  the 
various  st.itcs,  and  would  legitimately  control. 
In  a  high  degree,  congressional  action,  and.  as 
■  board  of  consultation,  would,  when  applied 
to,  epcAk  wilii  an  influence  that  no  department 
■t  W>»hinglon  ooukt  afford  to  neglect. 


are  also  ofllcer*  of  tbe  government.  Our  read- 
em  may  rentcmber,  that,  when  Uic  organiKatlon 
of  t\n:  surveys  w«w  reported  ai>oa  by  the  acad- 
emy some  years  ago,  a  very  strong  prot«st 
against  its  conclusions  was  made  by  tbe  chief 
of  engineers,  in  which  one  of  tbe  etrongest 
|)Oint>  wail,  that  the  men  who  conducted  SDCh 
surveys  were  not  reprewnleil  upon  the  oommli- 
tee  which  mtide  the  rvpwt.  When  a  question 
very  similar  was  submitted  to  tbe  academy  last 
summer.  In  order  to  elicit  a  report  upon  the 
const  and  geological  surveys,  the  aigual-offlce, 
and  the  hy<li-ographic  oDIce,  the  policy  was 
adopted  of  ]>ulling  an  ofBccr  of  the  army,  and 
one  of  the  navy,  upon  tbo  commitloc.  When 
this  fact  became  known  to  the  beads  of  tin 
deparlmenti.  Ihey  decided  Hint  no  olSoer  of 
the  guvemmcut  should  tak«  a  place  which 
might  require  him  to  report  upon  tlie  policy  of 
his  chief;  and  both  memheiit,  Uiercfore,  witli* 
drew  lh>m  the  committee. 


Tnit  aecrctariea  of  war  and  of  the  navy  have 
indirectly  raiaed  what  may  prove  a  trouble- 
tODC  question  respecting  tbe  duties  of  mem- 
bers of  tbe  National  academy  of  scicucca,  who 


Without  discussing  the  application  of  this 
principle  in  the  present  case,  we  hope  it  will 
in  the  future  be  so  limited  and  defined  as  noi 
to  cripph'  the  noadeniy  in  cases  where  it  might 
happen  thnt  there  are  no  experts  available 
except  those  who  are  oflicially  connected  witb 
tbe  go^'onimcnt.  During  a  state  of  war  tfa« 
most  important  questions  submitted  to  tbo 
academy  would  piobably  pertain  to  instninionts 
and  applinnei-3  to  be  used  in  waifkrc,  sod  It 
would  clearly  be  imjiosalble  to  omit  from  its 
committees  the  very  men  who  knew  most  about 
tbe  aubjeotruiatter  stibmitttHl.  Tbe  aoademy 
is,  we  believe,  tiie  only  government  organiza- 
tion now  exiating,  or  which  over  has  existed, 
tbe  mcmU-nt  of  which  were  required  to  gire 
their  sen-ice^  to  tbe  government  without 
obai^  whenever  called  upon.  Aa  audi,  tbe 
liody  would  seem  entitled  to  a  large  measuru 
of  consideratioD  on  the  part  of  the  government, 
which  will  be  Increased  wbi-n  wc  call  to  mind 
the  value  and  Importance  of  its  reports.  No 
amount  of  laljnr  and  research  has  been  spaired 
in  cases  when  mcthoiU  of  defrauding  tbo  rev- 
enue by  the  chemical  mauijiulatloa  of  product* 
had  to  be  looked  into.    The  eOldency  nhlcb 
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has  obaraoterized  (be  workings  of  the  present 
geological  Burv«y  afTords  nil  example  of  Lbe 
t>racUcal  value  ot  tliu  acoileinv'fl  advice  Nblch 
»ho(il(l  not  be  ovcrloukci).  While  there  may 
beoncor  twoiiistAiMosin  which  tli«  opinions  of 
the  experts  have  not  been  jualided  by  Ihe  ro- 
salts,  we  believe  Uiat  the  proportion  of  failare 
to  success  will,  on  critical  examination,  tiim 
otit  to  be  leM  than  in  any  other  class  of  ques- 
tions which  the  government  has  bad  to  decide. 
llie  only  reward  received  by  the  men  who 
render  tbi?se  servicee  la  that  of  public  appre- 
ciation. The  damage  which  would  bo  done  by 
any  aolof  Lliegorcrnmonl,  depriving  the  work- 
an  of  this  little  reward,  is  a  serious  mutU-r,  and 
becomes  nil  the  more  serious  when  we  rcAccL, 
that,  at  more  Uian  one  period  in  the  history  of 
the  academy,  the  iiieation  whether  it  shonld 
ooiiliuue  ita  gorenimcnt  existence  hung  in  the 
balance. 


LETTERS   TO  THE  EDITOR. 

The  leoogoiUoD,  bjr  martne  anlnula,  of  the  hoar 
Ot  the  dajr. 

TiiK  dioftsei  produced  lijr  L)io  liilca  ar«  appamntly 
mu^  more  Impurtitiit  to  nmriiic  anlmiits  tbau  tho«« 
which  are  duo  to  Uie  toiatlon  u(  Hm  cnrlh;  and  the 
fact  tliat  manyiinporiunt  pbyiiologkal  cliangui  are 
rcguUl«d  accar<JJ(i|[  to  tliebuuroE  th«  iaj\n  IhHM 
organlam«,iuire1J  «i  in  lurreiLrinlaiiluiikbaiid  ptanlB, 
I*  worlhv  of  noiEce. 

Tbo  phen  on  10110:1  \\aa  almott  eH'iip«il  th«  notice  of 
nalumlliti.  nithoiiuli  il  la  ii<il  si  nil  iiiiiuual. 

CIniitlii  \9(ii:.  an.)  Mi-i¥jknwik]riii  1883,liavetIiown 
that  tliv  ivry  younj;  sio^e*  uf  Atfr|uora  aiitl  Obella  are 
louod  only  in  Ibo  monilng;  and  Merujkowaky  says 
thai  ih»  succcMlve  sup*  In  ilie  fumiatton  of  tlia 
plsnnU  of  Obdia  toilov  MOh  oUier  with  sacli  rarfoct 
regularity  that  each  stace  la  met  only  at  a  ilf^iilio 
boor  In  the  momlnK.  This  author  bellsve*  ihu  tbtt 
regulsrity  Is  illrecily  du*  to  th«  Mctli>n  nf  tlRhi,  bui 
be  gives  no  pnwf  uf  ibis;  and  obsnrvnilnn*  which 
have  iMWD  nudo  la  lite  paic  llinin  or  (our  ypAnt  nt 
Beaufort,  Vi.C,  snom  to  stiow  that  tJie  mguliirlty  u 
not  ilue  to  extQRial  hillunucoi  st  sll,  but  L*  doivi^ 
mined  wICtiln  tb«  orpinlsm,  like  the  returning  appc> 
tlte  whkh  tails  as  that  ths  dlnnorbour  luu  cooie. 

Tho  following  are  lomo  of  the  Initanccs  which  wc 
have  obSHrred  at  Beaatort:  ^ 

Dr.  B.  R.  Wilson  finds  tbai  tho  «si><  of  Itenills,  an 
Lkyonarivi  which  ll*«s  diioii  tbi-  Iwtlotn  below  low- 
lil«  mark,  sre  always  laid  :it  very  nearly  Ihe  uime 

Durof  lh«day;  vls.,U  ji.m.     In  mingle  cue ipuwii- 

ig  took  place  atS.ZO,  and  Itwai  never  dbierved  Uier 
Uian7  A.M. 

Th«  regularity  appears  bo  be  [ndepcndenl  of  tern- 

iperature,  tor  the  buur  of  tpawniug  was  ih«  same  in 

|w1d  and  warm  day*,  althougb  the  leiupcnture  does 

llBVsa  very  Imparlaat  influeacc  on  the  rale  ofdevol- 

ppmeni  o(  lb«  embryo. 


Dr.  Wtleoo  1»»s  obaerrcd  a  similar  regobrilT  In  tbo 
spawning  of  LoptooatslB:  sud  In  thli  eaie.  It  I  re- 
mtmlwr  corrcctty,  the  iiour  wu  4  a.m. 

While  Obetia  fay*  lli  oRgs  early  la  the  morning,  I 
6ad  that  dosett  rclatad  Deautiirt  medusae  sdawd  at 
nl^bt.  Tham,Enlltna,Elr«ne,Tiirtilo|iu*.antlLlrlape 
dlsehargamoitaf  ibeir  egg*  alioat  8  T.U.,  alllioagta 
captive  specltBcns  drop  afew aggs  Irregularly  at  lul 
honrsL  As  one  hj-drooiednsa  lays  Its  egg*  early  In 
the  morning,  while  anolber  smclen  lays  them  early 
in  the  evrjilnE,  the  regulatlog  loOueiii^ecau  liardly  be 
the  chang)?  of  IllunUnation.  While  Mudylng  tlie  de- 
velopment of  Lucifer,  a  pelsxle  crustacean.  I  found 
Umt  sexual  ouioD  wonn  wltti  great  regularity  be- 
tween 8  and  8  iMf..  whjlt-  ihe  eges  are  laid  between 
B  and  M  I'.si. :  bo  ijial  tlie  early  Hia$e<i  can  be  studied 
only  lietween  10  P.M.  and  ~  A.M. 

Dr.  [I.  n.  Duiialdsuii  lias  obaerreil  at  Beaufort. 
thuL  nctiiiiM  of  varlout  genera  are  fully  oxpsnded 
only  bL'tween  r>  and  t  p.m.  This  l«  true  of  these 
auiinals  In  their  natural  homes,  as  well  as  in  aouarla; 
and  experiment  showed  that  specimens  which  were 
kept  iu  darkness  eapaniird  as  promptly  at  Ihe  |>rop«T 
hour  M  those  which  were  eipased  to  direct  *nnlli[iii. 

Among  tlie  animals  wlilcb  1  liavc  ennmeraieif  are 
some  which  live  al  the  siirfsce,  a>  Rnlims  and 
Obella;  some  which  live  near  low-tide  msrk,  .u  the 
actinias;  and  some  whkli  live  In  deeper  water,  as 
HauillL  Some  of  them,  as  I.udtrr,  are  vjgorou* 
BWlmBien,  whtlasorao,  as  Gorgonlo.  am  llxed. 

WllsMi's  obaerratlau  show  that  the  regularity  Is 
not  doe  to  tomperatiim,  and  Dnnaldion'i  experiments 
show  limt  U  la  not  the  elToct  of  lighL 

There  Is  no  evidence  that  It  is  due  in  any  way  to 
the  direct  Inlluonce  of  lurroundins  conditions,  snd  I 
think  wo  must  botlnve  ihai  It  his  men  established  iti 
each  spocles  by  luinral  melecIioR,  on  seeount  of  Its 
advantaoa  to  the  orgsnlim. 

TIic  pTienomsnon  Is  cspccUlly  Important  to  the  em- 
bryologist,  for  iha  falllini  to  procure  the  terllllMd 
eggs  of  any  animal  may  bo  dne  10  tli«  fact  tliat  It  Is 
not  captured  orobunrred  al  the  Hghl  hour  of  the  day. 
It  olio  show*  the  ImiinrlancTo  of  murine  obicrva- 
tloniwlien  the  naturallal  m.iy  be  on  duty  at  all  hours 
of  the  day  and  night.  W.  K.  DttooKS. 


Tbe  atar-no*0d  mole  amphibious. 

It  is  now  more  than  6tt*«li  years  slnn-  Ur.  Gilpin 
announced  llist  Ihu  slar-naied  mole  (Condylura  erls- 
lata)  bad  been  seen  twimminf,  In  winter.  In  Kova 
Scotia;  and  his  record,  10  far  as  I  am  aware,  remaltii 
uuique- 

Mr.  Napoleon  A.  Comeau,  wlio  lives  on  tlie  north 
shore  of  the  St,  Lawretiee,  near  the  imlnt  wliere  the 
river  widens  Into  ilie  gulf,  has  rrceutly  bsan  fortusate 
uiiniigli  to  wlUiess  tlie  habit  in  question.  He  writes: 
"  0»  the  80th  ot  April.  18S4,  I  uw  a  slaNIMiwO  mole 
swimming  under  water  like  a  miiiknit.  Il  swaiB 
dirtctly  across  asmall  brook,  krcpliiK  near  the  boitoni, 
and  moving  very  fail.  The  brook  was  about  sis  toot 
wide  and  two  feet  de«]>.  AsthemolaaiipnMcbQdtli* 
bank.  It  turned  np  lis  snout,  au  that  I  plainly  saw 
the  '  star '  on  li>  note,  and  took  retnge  under  soma 
branches  wliera  t  conld  not  got  at  It.  Saow  wai  atlll 
deep  aloaa  the  bwiks  ot  the  stream,  and  there  wai 
plenty  ol  Ice  In  places,  though  tho  moleeroueiliiian 
open  space." 

I  have  inare  than  once  caught  this  species  In  gal- 
leries llut  were  half  full  ot  water,  and  have  alwaya 
found  It  mn>(  abunduiL  in  iwainpy  siluatioai  along 
tlie  borders  of  streams,  but  I  never  had  the  good 
fortune  to  see  It  swim.  0.  Uakt  Mkbbiau. 
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SIR    WILLIAM  TIIOMSOX. 

Sir  Wii.uam  Tiiumi>ok'»  |>ti*mmicc  in  tbb 
cmintrv.  tlie  prominent  part  hv  Ua*  (akvn  in  Itic^ 
two  givut  scicritillc  uicciingB  held  id  America 
tliU.vcitr.  iinil  his  coui'H!  or  lectures  nt  the  Johns 
llopltins  iiniver»ily,  whlcli  liusi  l)ceu  attcnited 
by  professors  and  ittudviitH  of  |ilMs'irn  from  all 
purls  of  ihe  country,  will  innkv  n  brief  iri(i-tth 
of  the  ninii  and  of  bis  work  espcrially  wcUwiiie 
ill  lliiM  lime. 

Horn  itl  Bctfii»t  in  i^it,  he  showed  at  a 
very  CAily  age  that  lh<-  rpiiiniknblc  inuUieraaU- 
cal  talent  jtossosscd  by  liis  fiilbcr  whs  to  rc- 
a])[)car  in  him  with  ut  IcL^t  F(|iial  intensity. 
At  the  riiiversily  of  Uliisgow,  where  his  fBlhcr 
bcUl  the  cliuir  of  toutheuinties.  he  was,  nt  the 
age  of  eleven  or  twelve,  already  noted  among 
Ills  much  oilier  clti!t.'>miiies  for  bis  ability  and 
originality.  At  the  ngc  of  svv«ntc«n  he  began 
Hit  siilendld  series  of  cootiilmtions  lo  mntJic- 
mnticfil  phyoica  wliicli  have  formed  bo  great 
n  factor  in  the  [irogross  of  physical  sdencc. 
Thc^c  l^r'st  |mp<-r8,  nrltteu  at  so  early  an  age, 
nuie  of  n  nature  lo  H'liniru  ft  ]>rorounil  knon-1- 
edgf!  of  both  mathcinntics  nntl  pbysicn ;  tlii' 
flntt  being  n  dercneo  of  Fourier's  inathutnntiuil 
methods  ngainsl  some  objeclions  which  bod 
been  mn<Ie  to  ihetu,  iind  llie  second  ivlaling  to 
tiia  inatliematicnl  theory  of  beat  and  of  elec- 
tricity. 

A  ni«rc  glane«  at  tlic  list  of  Sir  Willinin 
Tbomson's  pa|>GrB.  n£  given  in  ihc  Itoy.il  soci- 
ety's cnialoguc,  serves  lo  convey  some  idea 
of  tbe  divcraily  of  ninthcniiilii'al  an<l  physical 
itnl>jecU  n|)on  which  be  has  written.  Running 
down  Ibi;  list  in  cbrouologiciil  order,  and  imting 
only  bcr«  and  llicre  n  Ulle,  we  (Ind  him  ilis- 
oussuig  the  Cfinationa  of  motion  of  beat,  tbe 
lines  of  cur\'flturu  of  smTnces  of  tbe  second 
order,  electric  images,  terrestrial  magnetism, 
tike  theory  of  partial  differcnlinl  ciinations,  tlie 
voonomy  of  beating  or  cooling  bnildiugs  by 
currvnU  of  air.  Uie  dynamical  Uieory  of  beat, 
the  diseipalion  of  energy.  Uie  density  of  tlie 
lumlnlferous  dlior,  iho  llicoiy  of  cliMlicity.  tlie 
culetdslion  of  a  certain  class  of  dcliniu^  inlo- 
grjil".  Uie  interior  melting  of  ice,  Loverrier's 


investigationK  on  the  motion  of  Mcrcui^-,  the 
protection  of  vegetation  fVom  dcfltnieUve  oolil 
at  nigbl,  vortex  atoms. — bnt  we  must  make 
an  end  soiuewhere. 

It  Is.  of  cotinte,  ueedlesB  to  say  lo  the  readera 
of  thiit  journal  that  it  is  not  upon  tlic  numlier 
oi-  diversity  of  bis  contributions  to  science  that 
Sir  William  Tliomson's  fame  and  lire-eminence 
rest,  but  ujmn  tlie  fundnmeutal  im|>ort«noe 
and  c]M>cb-Diakiug  eharaeter  of  some  of  those 
contributions.  The  article  upon  Hir  William 
Tbomton  in  the  8cicntil!c  worthies  scries  (A'o- 
tart,  1H76)  gives  a  brief  siimmar}-  of  sonM  of 
his  most  important  researches  and  inventions. 
We  can  here  do  liai-dlj-  more  than  allude  to  a 
few  of  Ibem.  referring  rtaders,  for  a  (liller  ac- 
count, lo  the  above  article,  from  whicli  no 
frecl_v  draw.  Itohably  bis  most  impoitAnt 
conlribiitions  to  mntliomalica]  physics  have 
Ifcon  bis  rescorcbcB  in  electros talics  and  mt^- 
Dclism.  His  fli-st  paper  in  tbls  dejiannieut  ot 
pbyAica,  on  tbe  elementary  laws  of  statical 
tlccli-icily,  written  ut  the  age  of  tnrenty-onc, 
denioiiMt rated  tliat  results  nhic4i  liad  previously 
been  acoepled  were  erroneous  thixxigh  a  failure 
lo  adopt  necesBary  |irecautioiis  in  the  cx]>CTi- 
menis  uiion  which  tbofc  results  were  based. 
In  llii-t  pajH-r  he  also  began  tlie  work  of  found- 
ing the  mathcmutic^il  Uicorr  of  electricity  oiwn 
Faraday's  theory  of  electrical  liidiictiou. — a 
work  which  his  later  pai)e»  coniiik-ted.  In 
Ibis  Beld.  as  hi  many  others,  his  work  wiia  not 
coiiHuccI  lo  Dialheiiinticul,  nor  even  to  uiaUie- 
mntical  and  expt-rimciilal  rcaoarch  :  an  altnost 
cqiiall}'  nolable  |Jiirt  of  it  was  the  invention  of 
mosi  im[)oi'lant  and  ingenious  elcctroiDeUlo 
inslnmienls.  which  have  oonstituttHl  tbe  cfllcf 
means  of  eetablisblng  our  prcseut  aystciD  of 
practical  electronietry. 

His  <'ontrihiilion«  to  tbeimodynamics  have 
a\ao  iuti-ti  of  the  highest  and  moet  fundaDiental 
imporlAnce.  Ho  was  among  tbe  first  physicist* 
to  thofoiigbly  spprcciat«  the  etrcd.  ui>on  tlie 
theory  of  beat,  of  Joule's  deleniii nation  of 
tbe  mccbuuical  et]nivak-nt  of  heat;  and.  in  tbe 
series  of  memoirs  whicli  ho  wrute  upon  tliermo* 
dynamics,  he  placed  the  science  Uiorougtily 
upon  the  new  scientific  basis  of  the  doctrine 
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or  lictu  ».->  a  mode  of  motion.  He  was  the 
Krat  to  projKiBO  tlie  nse  of  an  abaoluu*  ihermo- 
(Ij-nnmic  ecale  fcH-tlK  measureioeiit  of  ii'tEipi<ru- 
tura:  aD(l.  in  bb  paper  on  the  eU-clrod.viinmic 

^qualities  of  roetnbi,  he  i)re«!nlc»l  lim  <li»covMy 
of  tlic  clrelricftl  eonvection  of  heal,  and  of  a 
great  niitnboi-  of  ioiporUnt  relations  bcl<Te«n 
Ihoroial  and  electric  properties  of  Duilt«r. 
PerhapB  the  moat  striking  of  tlic  rfsultn  to 
wbloh  his  ttudica 
Id  thermodjiiainiitK 
led    bim    was   the 

ttlieory  of  the  disej- 
pntioti  of  energy. 

The  almoat  rno- 
dom  list  of  pu]KTn 
wbich  ire  gave 
alxivc  nrns  <lesigncd 
to  illuBtrate  the  va- 
riety, ralbcr  iliuo 
the  imiKirutnce,  of 

^61r  William  Tlioni- 
Bon'a  work :  but  it 
JH  lianlly  necessary 
to  say  tlial  ninny 
of  bitt  reM-nrcbes 
OB  »uhjeet8  very 
wide  npnrt  have 
been  profoiitid  and 
Important,  tlis 
great  investi- 
gation* on  tlic  sub- 
ject of  vortex  mo- 
tion, to  nbicb  he 
baa  devoted  much 
attention     for    so 

many  yeura,  bis  reHcarchcs  on  the  tides,  his 
oontribntiona  to  liydiodynamlcs,  bia  researches 
on  tlic  physical  condition  of  the  earth,  bavo  iitl 
been  of  signal  importance :  and  tbe  highly 
origina]  metliotl  of  atlaoking  Uie  problem  of 
the  wnvrlheory  of  light,  of  which  be  gave 
HOinc  account  in  his  recent  Jobns-llopkina  lec- 
tures, has  long  been  occupying  hi»  mind,  and 
may  fairly  be  expected  to  give  i-isc,  in  tlie  not 
very  djalant  future,  to  results  rivalling  in  value 
any  of  bis  former  dtsooveries. 
Beaidcs  bia  contributions  to  the  advance- 


ment of  pure  science.  Sir  William  Thomson 
bna  been  the  originator  of  improvvmenta  and 
in\*eiitiotts  of  the  highest  immoiiato  praclit^al 
utility,  llie  most  promioenl  of  his  servicex 
of  this  character  bnve  been  those  coonected 
with  submarine  tclegraiJiy.  Sjiuec  <loes  not 
[lermit  our  entering  into  details :  but  it  may  1>e 
mentioned,  that  bo  <liscovcre<I  tbe  law  of  tlic 
'  retardation  of  algnab.'  which  was  the  chief 

preliminaiy  diffi- 
culty to  be  fac«d 
by  those  consider- 
ing the  rea»tbllity 
of  using  H  cable 
stretching  under 
the  ocotn,  fVom 
the  old  to  the  ii«w 
world :  that,  to 
meet  this  diOlcidty, 
he  Invented  the 
*  mirror  galvanom- 
eter,' whidi,  nbcD. 
the  cable  of  l»aS 
came  to  be  lai^l, 
was  employed  dur- 
ing Ibc  brief  i>crio(1 
of  ita  successful 
operation;  and 
that,  when  this  ca- 
ttle broke,  on  ac- 
count of  ditliculUea  I 
and  impel feclioat 
connected  with  it* 
aiibiitcrelon.  he  dc- 
voloi  himself  with 
signal  succeaa  to 
improving  the  construction  of  nibles,  and 
tlie  mechanical  arraugemeuta  for  their  sub- 
meraloii. 

The  very  great  benefits  conferred  upon  the 
world  by  Ibc  labors  of  Thomson  and  others, 
who  conlrihnted  (o  overcoming  the  diillnillles 
which  were  so  triumphantly  surmounted  In 
16G6,  were  recognined  by  the  bestowal  upon 
them  of  the  honor  of  knighthood.  Other 
imiwrtant  impnjvenienta  in  telegraphy  are 
duo  to  him,  but  wc  must  omit  mention  of 
thetn. 
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Two  importjinl  improrcincnu  in  naivfgalion 
«ro  also  duo  to  Sir  William  Tboouon, — hk 
improTetl  mariner's  coiDp*sa,  whi<;b  hu  been 
adopted,  we  belit^ve,  bv  the  Britiah  and  Freneti 
navies,  and  whicit  is  cxiciuively  iu  uae  upon 
large  vCM^ls  gc-iierallj;  and  hi*  more  r«CGDl 
Invention  of  a  nnrigaliorial  «ounding-mavliiDe 
^Davigatiotml,  as  distinguished  IVoin  tlic  deep- 
sea  •ouDding  apparatua  devised  by  bim  Tor 
purpoacia  of  research.  Tbc  uavlgational  aonnd- 
InK-ntacliiitG  jxinnit^t  of  soundiDgs  bclt^  taken 
at  int«rTaU  of  n  fcvr  minutes,  in  naler  of  Ihc 
deptli  of  a  hundred  niUioms;  and  thus  il 
gives  navigalors  —  vho.  it  is  to  be  liopctl,  mill 
KKjii  avail  lliemselves  of  this  new  safeguard  — 
the  means  of  easily  getting  waralng  of  danger 
long  before  il  Is  imminent. 

Wc  cannot  conclude  evi-n  tliia  brief  and  Im- 
perfect akelcli  of  Sir  William  TLomson's  work, 
without  mention  of  tlie  great  tivatise  on  iMturoil 
philoBophy  upon  nhioh  be  an<l  Profeeaor  Tail 
have  united  their  labors. 

I'o  tbofe  who  have  bad  the  privilege  of  i>cr- 
■ooal  contact  with  Sir  William  lliomson.  his 
name  will  alwa^v.n  be  associated  with  tbe  idea 
of  pereouul  lorabloncts  and  kindncu,  geiille- 
ne«  and  mmlcfty.  even  more  than  wilbthntof 
acientilie  grvatne>«.  Kvorr  one  who  altt-iidcl 
kia  rovent  lecltires  must  have  been  deeply  ira- 
pressed  with  the  truth  of  Ilelmhollz's  ramaric, 
that  "  tbe  gift  lu  tronalali.'  real  facts  into 
luatlu-mattcal  C'|iinti(>iiH,  and  vice  vena,  la  by 
finr  more  rare  than  that  to  find  the  solution  of 
a  mathematical  problem  :  and  in  this  direction 
Sir  Wllllura  Thomson  is  most  eminent  and 
origlDal."  But  be  could  hardly  fall  to  be  aa 
strongly  impressed  with  bb  possession.  Id 
an  equally  rare  ilcgiwe,  of  genuiiw  and  unaf* 
fcctcti  inixleoty.  enthtislastio  appreciation  of 
the  nvliievcnienis  of  otbera,  and  tender  con- 
sideration for  all  those  whom  the  chances 
of  time  tiring  Into  connection  with  him, 
whether  It  be  for  a  lirelioic  of  frieuiLihIp,  or 
for  a  fen-  dcetli^  weeks  of  uuiou  as  lenclicr 
ai»d  pupil. 

I'he  accoa)|Mnying  portrait  is  after  a  crayon 
from  a  photograph  taken  in  Montreal  during 
tbc  rcecnl  nKcling  of  tbe  Uritl&h  association. 


THE   yEW   VOICAKO  OF   TUB  BEUtSG 

SiscK  the  appcarsnee  in  Sci'mw  (vol.  iii. ,  No. 
Al,  pp.  S<l-9<t)  of  PrufesMT  Dill's  ps]>rr  ujkOn 
thi»iiew  volcano,  Lieut.  G.  M.Sloney,  U.S.N., 
has  enibodieil  in  an  ofBcial  reiiort  the  results  of 
a  personal  examination  of  Ihla  locallly.  It  will 
bo  recalletl  Uiat  when  Professor  Dalf  surveyed 
tbe  island  of  loanna  Bogootlova  (.'^t.  .lolin  the 
theologian)  in  1873,  nventy-jtcren  years  after 
its  nppearsneo  by  violent  upheaval,  he  fouod, 
that  witli  the  exception  of  tbc  small  reef  near 
ITmniik.  and  of  tbc  rocks  within  a  short  dis- 
taiiee  of  Itogoslova,  there  was  water  more  than 
eight  huiidi-ed  fathoms  in  depth  on  all  sides  of 
Iliv  i>Iaiid. 

In  October,  1888,  a  violent  disturbance  burst 
forth,  oontemponi neons  almost  with  that  at 
Mount  St.  Anguntinc,  described  in  St^ience  (vol. 
iii.,  No.  54)  l>y  I'mfeKKOr  Davidmn,  and  reeull- 
ing,  ss  was  believed,  in  tlie  formation  of  a  new 
island.  Tbe  Uat  reports  of  Unit,  wblle  ogccelDg 
materially  with  Professor  Dall's  conclukloQS, 
show,  that,  while  no  new  island  was  fonned, 
Bogoslovu  was  extended  :  that  the  old  volcano 
was  sujiplemented  by  anotJier.  which  is  still 
active:  and  that  where  was  relatively  great 
dcptli  of  water  there  Is  now  a  laud-formaUoa 
nearly  throe  hundred  feet  in  hcij^bl. 

Lienl,  Stoiiey  reporU  that  the  new  volcano 
was  first  seen  by  Cspl.  Ilagne  in  October. 
1883.  and  suggests  for  it,  in  hcu  of  tli«  tane 
■  Grewingk '  proposed  by  Dall.  tliat  of  its  dis- 
oorerer. 

There  is  no  lack  of  dcfiuiteness  as  to  tlie  date 
of  Ibis  new  formiillon,  all  accounts  agreeing 
that  the  violent  eruptious  beitan  early  in  1883, 
and  eiilminnted  nliotit  the  IClli  of  Oclober.  when 
"  a  dark  cloud  of  indcHcribable  ajipcarance  cov- 
ered llie  i<ky  iiifrthw.ird  from  Limliuhka,  and 
hung  very  nc:ir  the  earth  for  some  time,  ox* 
eluding  the  tight  of  the  sun,  and  nccoropanlcd ' 
by  a  rise  of  temperature.  In  about  half  an 
hour  ttiia  cloud  collapsed,  and  covertHi  tlie  oartb 
with  dull,  gray,  cottony  ashes  of  extreme 
lighliiens."  During  this  period  the  volcano  of 
Makushin,  on  Unalasbka,  was  quiet,  tltough 
shocks  were  felt  then- :  and  in  Ibc  subsequent 
survey,  Stoncy  found  that  "  tbe  dust  and  aahea 
which  fell  in  rnalasldcn  were  the  same  as  Ihoae 
seen  on  tlie  sides  of  llie  new  volcano." 

On  Ihu  27tb  of  May  of  thiit  year,  Stoney  saw, 
flller  leaving  this  last  inland,  tbc  «inoke  of  the 
new  volcano,  then  distant  forty-five  niili'K,  andj 
bearing  south-west:  and  by  three  a.u.  of  the' 
28tli  it  WHS  in  |>lain  view,  the  base  tlistinct, 

>  UummaalxUil  *j  ilx  L'.  B.  hrSrognfililt  < 
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but  the  crater,  save  at  rare  intervals,  hiddeo 
by  masses  or  black  and  whitish  smoke.  What 
Hague  and  Dall  supposed  to  be  a  uew  islaud 
was  then  seen  to  be  a  new  formation,  eonnected 


gravel  bottom.  This  anchor^e  lay  to  the 
northward  and  eastward,  and  waa  supposed  to 
be  the  beat  available ;  but  aubsequent  surveys 
proved  that  another  roadstead  to  the  southwud 
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with  the  old  island  by  a  low  sand-spit.  Within 
its  curve  a  narrow  bay,  well  protected  from 
northerly  winds,  was  sighted  ;  and,  running  in 
through  thick  volumes  of  sulphurous  smoke, 
the  schooner  was  anchored,  amid  bubbling 
water,  in  thirteen  fathoms,  with  a  sand  and 


and  westward  waa  better,  both  in  shelter  and 
holding  ground. 

Three  days  were  occupied  in  survejing  the 
volcano ;  a  hasty  re connois sauce,  made  im- 
mediately after  arrival,  having  satisfied  Stoney 
that  with  the  exception  "  of  the  occasional 


434 


SCIENCE. 


fVoi-  tV.,  Ko.  fft 


slutking-up  bj-  abocks,  aiul  of  UsaJijpiiJQitent 
odor  of  the  Buli>liiir,"  the  unchorttge  tru  il  safo 
ODO.  Tho  fiwt  in)|)rcKi>iQn  of  llio  volcnno  wn« 
[U  Ukeii«iM  to  iin  iromciiKC  lime-kiln  ;  though 
vhen  tlic  inli^rmittfiit  inaMOS  of  smoke  from 
tho  crntor  oiid  from  the  fieeiir«s,  whiob  in  euine 
OiMMcxtondod  to  tfao  water's  edge,  gnve  a  clcnr- 
er  view,  it«  Jaggod  month  and  sides  dispolkd 
tbc  illusion.  At  intervals  the  side  ci'^vlceM 
gave  out  ODiy  faint,  pale  ribbons  of  smoko,  anil 
then  it  vas  found  tlmt  their  edges  we  re  (H)vi>r«l 
vith  incrualalious  of  i>ul]ilitir  nnc)  of  a  vrhitv 
crj'stallloe  formation.  A  thcrnioineter  tniti<rt4?<l 
an  inch  and  a  half  Ik^Iow  tli6  crust  rea<-bcd  ib* 
limit  (250°  F.)  in  ft  few  seconds,  lint  air  tem- 
perature being  nt  tliC  saiDO  time  40*  F.  The 
oruNt  wa»  wann,  thongli  not  unbearably  so; 
but  a  stick  plnecil  ngninst  the  heated  rock 
blaxiKl  instantly. 

As  a  nilc,  ribratorj-  motion  of  the  whole  mass 
conld  not  be  discovered  :  though,  with  instrn- 
meiits,  the  explorer  believed  vibrations  eould  lie 
continuously  detected.  This  statement  rt'sta 
upon  the  fact,  thai,  when  lakSi^;  observations 
vrilh  the  artificial  boiinon,  tlir?  mercury  was 
agilat«d  so  constantly  as  to  prrmit  acnirate 
sigtits  only  at  long  intervnb.  Upon  one  oc- 
cn^ion,  wliilu  climbing  the  sides  of  tho  volcano, 
there  was  a  most  sensible  ^-ihratioc  of  the 
whoI(<  muss ;  and  at  the  anchorage  many  shocks, 
both  single  and  succesaire,  were  felL 

liumblijig  Bounds,  and  a  dull  roar  similar 
to  the  dlscbaige  of  distant  cannon,  wei-c  beard 
at  inte^^'als  ;  and,  thougli  Uamcs  were  seen  only 
upon  two  occasiomi,  yet  thin  is  believed  to  have 
been  due  U>  the  litUn  darkiiciui  of  Ibo  season 
at  that  latitude. 

The  toaw  of  the  v()lcnno  wai  found  "  to  bo 
of  a  •pedes  of  sand  rock,  nilli  large  black 
rooks  scattered  about  Uie  crust."  No  traces  of 
lava,  and  but  small  quanlittt^a  of  pumice,  were 
(bund.  In  some  places  the  sand  and  cinders 
were  ground  to  n  fine  powder,  ankle-deep  us  a 
rule,  but  so  yielding  in  places  as  to  prevent  an 
extended  survey.  The  moMt  careful  examina- 
tion revealed  no  trace  of  nhelU,  Ihuugli  many  of 
the  rodu  at  the  l)u.<to  "looked  ns  if  thoy  had 
bc«n  exposed  for  a  long  ixriod  to  lh«'  nclion  of 
the  water  .  .  .  nnd  some  of  the  rocks  un<tcr 
watervrerestill  smoking."  Wbtn  ilic  tmnipass 
was  taken  ashore,  marked  local  action  was  so 
noticeable  as  lo  prove  the  presence  of  iron. 

Near  the  base  of  the  volcano  the  water  bub- 
bled and  broke,  as  if  boiling,  but  no  dilTerence 
was  found  in  the  aurfuce  and  bottom  tempera- 
tarea :  and  at  the  anchorage,  where  the  sanio 
ebullition  was  apparent,  there  was  a  difference 
of  one  degree  ouljr  between  the  same  points. 


1'hongb  one  of  the  party  rcaolted  tltc  aummlt 
of  the  crater,  no  estimate  of  its  pcripbun-. 
depth,  and  apparent  area,  could  be  mndo.  By 
repeated  luensuremcnts  the  altitude  of  ■!«  eam- 
mit  was  found  to  be  three  hundred  and  flfly- 
aeven  feel.  Some  disorepanciea  were  found 
on  the  printed  hydrography  of  the  jilaee ;  for 
example,  the  reef  charted  as  e]:iendlng  fhim 
BogoHlorr  lo  Unioak  doea  not  exixt. 

Birtls  wero  found  u[>on  the  old  volcano  in 
enormous  niinibci's  ;  gullit,  shags,  and  Aea-orowa 
bcingsonumiTous,  tti.nl,  **  when  »  gun  waa  fired » 
the  heavens  would  become  blavk  with  Uiem," 
and  such  rns  Hew  into  the  smoke  of  the  beldi* 
ing  hill,  as  many  did.  immediately  perisbMl- 
Tbe  sand-spit  on  the  eastern  sliore,  and  th* 
baae  rocks,  were  the  resting-places  for  hundre<la 
of  aea-liona.  No  tlah  could  be  found,  though 
lines  were  flieijuently  put  over;  and.  strai^ly 
enough,  it  is  recorded,  that,  three  days  before 
the  eniption  on  Augunlin  Inland,  all  llie  fish  are 
said  to  have  diKapjH-urwl  from  I'ort  tJiabam, 


CANAL  ROUTES  BBTWEE.V  Tit B  ATLAN- 
TIC AXD  THE  PACIFIC. 

Ikterkai.  canals,  or  oanals  connecting  dif- 
ferent pariH  of  the  name  country,  are  now  rare- 
ly eonxlnicled;  and  manj'  formerly  in  use  have 
ijccn  dried  up,  and  snpersi'cUrd  by  milwaj'*: 
while  ship-cnnals  arc  becoming  more  common 
and  of  greater  importance  than  internal  canals 
have  ever  beeu.  The  ojicniug  of  the  Suez 
canal  has  brought  back  to  the  Mediterranean 
the  commerce  of  the  east.  Greece  will  soon 
have  a  canal  through  the  Isthmus  of  Corinth. 
with  ita  outlet  at  the  Piraeus  of  Alliens ;  and 
the  I>iitdi  are  constructing  a  abip-canal  to  oon- 
necl  Ainsterilnm  directly  with  the  sea.  In 
Knglaud  a  canal  is  to  be  built  from  the  ocean 
to  Mnncbcstvr,  which  will  mntte  tltat  city  a 
seaport  town,  and  transfeT  to  it  a  Inrgc  por- 
tion of  Liverpool's  commcrco.  In  France  k 
canal  is  proposed  between  tbc  Mctlitcrrvncan 
and  the  I3ay  of  Biscay :  and  in  MassacliUMittS 
a  canal  la  cutting  across  Cape  Cod. 

Besides  the  Panama  canal,  there  are  two  pro- 
jccla  for  couneetiiig  the  Atlantic  and  Faciflo 
Oceans,  —  Wm  Tehuantcpec  route,  advocated 
by  Capt.  Ea<ls,  the  engineer  of  the  great  rail- 
way bridge  nt  8t.  I.ouis  aixl  of  the  water-way 
at  the  mouth  of  the  Mississippi  River;  and 
the  Nicarngna  route,  by  Cni>t.  Ilnlfonl  I'im 
of  the  l)nti«h  nn\'i,'.  for  a  long  lin»  favorably 
koown  to  the  scientific  world.  He  waa  tho 
flrat  man  who  marched  fh>m  n  ship  oomic 
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Uirough  tIiirnn'sB«}-tol(io  NavifjAtor.  — n  vi-«- 
«L-t  wliit-li  liiit)  cntoml  the  ivo  throH};li  lleniig 
Stmil.  anil  «nri-il  tli<>  ci-etr  oT  the  latter  iVom 
nlarvation:  thus  for  itic  first  time  §olnug  the 
north-wmt  paawige,  and  iiniviiig  it  iiiipr8ctii.-a- 
Me  for  (xnamerM.  Lnler.  Iii>  wa9  llic  first  to 
ODtpr  Stiex  OD  the  loeotnotlve  ftou  Cairo,  and, 
witli  Uie  late  Hoberl  SicpbcuRon,  made  a  caretbl 
etu<ly  or  the  Isthmus,  nii<]  of  the  hyiti-ogmittiic 
qualifications  of  the  hnitior*  iil  .Su4'x  aii<l  Port 
Said.  SubseigueDtly  he  nix-lit  thix-i>  M-iwona, 
with  a  Ini^p  KtalTnt  gi-cnt  liibor  and  i-xpi^nse,  in 
iniikiiig  a  prolilc  of  the  Nicaragua  route  (h>m* 
iin^viiiirn,  iliroiigh  Lake  Nicaragua,  to  the 
l^nrific  (Ifpan, 

Counl  He  Lcescps  proposes  to  make  the  l*ann- 
mii  canal  brand  enough  and  deep  enough  to 
nllow  the  passage  of  the  largest  &liips  fVom  the 
Atlantic  to  the  FaciSc.  Mr.  Kuds  proposes  to 
construct  a  canal  and  railway  across  the  Tchuan- 
tepeo  route,  and,  in  cradlm  luljuxtiHl  to  large 
cars,  to  carry  tlie  yessris  fi'trin  occaii  to  ocean 
over  this  riiilwtiy;  while  ("npl.  lira's  project 
is  to  ili)(  a  innnl  eight  feel  in  <teplh,  to  rai"p 
tlie  vcit>H.'lB  by  lii'draulic  lifts,  and  llont  them 
into  a  shallow  dock  on  |>oittoons  drawing  si\ 
feet  of  water,  claiming  thiit  in  this  iraj-  a 
ve»«el  can  cross  the  it^thniiia  as  quickly  as  by 
a  deej>-n'nl('r  canal,  niiil  that,  by  clearing  the 
ship's  l>ollom  of  barnacU-:*  ihiring  the  |>assage, 
a  foriber  unving  of  tim<'  may  bo  clfcctcd. 

Cajjl.  nm  olijfcU  to  the  r.innnia  route  on  the 
jtroundu  that  the  dilforencc  in  ttiu  height  of  the 
water  at  A^pinnall  and  ranama  will  render  it 
(tiflleidt,  and  without  locks  impossible,  for  ves- 
sels to  enter  and  leave  the  canal ;  that  I'anania 
is  within  Ibe  eqiialorial  calm-bell,  where  the 
Iieriodical  c:iluis  continue  teu  or  eleven  months 
in  the  yeiii'  (hit  own  vessel,  the  Herald,  wn^ 
tow<--d  700  luiles  from  the  land  before  reach- 
ing a  l>rc-Hth  of  wind),  and  that  on  this  accinint 
It  will  taki-  a  longer  time  for  Miiling-vcxsi-l-i  to 

f;a  to  SiiH  rrniH'isco  l>y  the  I*niuima  canal  than 
ly  CajK-  Horn. 

lie  "«y».  Ihnl,  when  tlic  Panama  railway  was 
bnilt,  it  wan  expected  Ihat  large  qiianlitics  of 
oil  would  be  shipped  over  it;  biit  no  whaler 
lias  ever  reached  I'anama.  lie  estimates  that 
the  cust  of  this  route  will  be  not  less  than 
Sl-IO.OOO.OdO,  or  nearly  twice  as  much  as  that 
of  the  Nicaragua  route.  tJie  1T.S.  engineers 
Mtluiiitiiig  the  cost  of  the  latter  at  $fi2,OiiO,000. 
The  pcoposnl  route  ihioujfh  Nicaragua  (ace 
the  accompanying  eluirt)  in  by  a  canal  fktini 
fJn-yt'iwn  lo  n  dam  lo  1m;  con^tniet*-*!  oft  the 
fwi  Jitait  Kivcr,  fnnn  there,  by  tlie  river,  to 
I  l,ak«  Nicaragua,  ncr>»-«  the  lake,  aixl  tlH'ULv 
l>y  a  canal  (o  the  PaciHc  Oocan,  making  a  total 


iliMan«>  of  173. S7  miles.  The  wrlkcc  of  l.«kc 
Nicsiagtia  is  Itt'  feet  almve  the  level  of  the 
Atlantic,  and  the  height  of  the  laud  between 
the  lake  and  the  I*aeJ(lc  is  UT.7  feet,  requir- 
ing a  cut  of  10  feel  lo  bring  the  eanal  to  tlie 
luke>lerel.  Thia  neccaaltates  a  series  of  five 
locks  between  the  Atlantic  am)  Nicaragua,  and 
4cvcn  Iwtwccn  Ibe  lake  and  the  Pacific.  Tbero  r 
was  formerly  an  excellent  harltor  at  <ireylown, 
hut  it  wa»  filled  up  by  the  *ilt  oomiag  down  Uie 
river;  and  at  present  there  are  no  good  porta  on 
either  side  of  the  route,  though  it  is  boliereil 
that  they  can  be  constructed  at  a  moderate  ex* 
peuse.  It  is  proposed  to  change  the  coanw 
of  the  river  so  as  to  prevent  the  silt  from  com- 
ing down,  and  Uien  to  excavate  the  harbor  at 
Oreytown ;  while  at  Brito,  on  the  Pacific  coast, 
a  harbor  can  be  made  by  the  construction  of 
two  I >n>ak waters. 

Nicaragua  is  iiOO  mllea  nearer  8ao  Prancfaoo 
than  IVmama:  and.  aa  staled,  aalllng-Teaaela 
ftom  tlio  latter  mnst  make  a  long  dAour  in 
order  to  obtain  the  swivanlagc  of  the  monatjonH  ; 
making  a  ditTenjnee  of  S.UiO  mile»,  or  foiirlM-n 
day;,  in  favor  of  Nicaragua,  though  on  the  »■• 
ttirn  trip  the  difference  is  only  about  t>0<>  mile*, 
or  four  days.  AUhongh  tonnage  by  steamers  i^ 
increasing,  yet  at  the  present  time  tlic  tonnsge 
of  aaiting-viitM-iii  largelv  cxoecila  that  of  steam- 
ers. The  tnnmige  of  sailing-vessels  in  1877.  in 
the  iJnilcd  Stat^'i'.  was  twice  as  great  aa  timt 
of  »team-vesseU,  though  at  the  prcMiit  time  it 
is  only  one-ibird  more, 

Tlie  difTercuco  in  favor  of  tlie  route   fromj 
Nicaragua  to  Japan,  China,  and  the  Sandwidi 
lalaiids,  Is  over  800  miles,  while  on  the  retoni 
it  Is  only  GOO  miles,  and  to  India  and  Au»-, 
tralia.  iUU  milv».     It  la  also  Blate<I  that  resMlsJ 
can  sail  in  a  shorter  time  Iram  Nicaragua  to 
ValparaiM  and  ('albKt,  than  fruiu  Patnima,  nl- 
tliough  tlw  disLiiu^i'  is   i-uii-iiderably  greater. 
The  saving  fur  rtenmi-i-a.  however,  will  not  be 
nearly  so  great,  amounting  unl_v  to  the  direct 
distance  t>ct ween  ibe  two  Pacilic  tennini ;  that 
i'. about  I,3tlO  miles  for  Ibc  round  trip  between  | 
Panama  and  Szui  Francisco,  or  live  days  in  a 
ten-knot  steamer. 

The  committee  apjminted  by  our  government 
In  1877,  consisting  of  Gen.  A.  A.  Ilwmphrcyit 
(chief  of  engiiKcra),  t'apt.  C.  P.  ]'atlcr«on 
(supurinlcndent  of  the  U.S.  coasl-snrvey) ,  anil 
Commodore  Daniel  Amnien.  '  alter  a  king, 
rarcflil.  and  miniile  stu*ly'  of  the  several  sur- 
vey's of  the  vnriiiiin  routes  acixws  the  eotiliDcni, 
reporter)  uiianitiioiiKly  in  favor  of  Ibe  Nicaragua 
roate  as  |>usse«.ftiiig  "  grcatt-r  ndvanlagi-s,  nod 
oifering  fewer  difllctdlicn  fivnn  engim-tMing,  coin- 
meroinl  and  economic  [KiiDts  of  view,  than  any 
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wm  €A  Uw  otber  mtc*  ■bown  to  be  pnctica- 

We." 

Admlrml  AoHnni  of  the  VJ'-.  n«rr,  in  Itia 
•pHMJi  on  Um  NEcangu*  roato  before  tbe 
American  MKidatlon  for  the  aili  Aooeroeol  of 
•drne"  aL  Itiilarlclplila,  aalrl  lliat  Ux-re  wen.' 
S.OOO.OO'j  ton*  of  fpvln  ]iro(liiocd  oti  tli«  PnciSc 
ooturt  bj  Kii(;IUli-i>|Krukiti9  people,  whldi  tod  m 
iiu(k«t  Brotiiw)  Caiit  Horn.  rmmiIjt  In  KogtUh 
|>orU :  aiid  that  tlM^rc  were  riut  rjuHntitiM  of 
timbw-luxla,  ■•xu-ii<llnj|!  from  I*ug>>t  Sonad  to 
Barfng  Strall,  wiili  tlir  beat  i|uality  uf  bimber, 
«hl«b  ou)  Iw  dliipiiMl  tliroi^h  tliU  canal  moM 
advaRtaf[«oat]y.  From  timp  to  lime.  ■  |{oad 
many  MtlmaUit  of  llifl  toniuigc  ttiat  voitld  iise 
ItiiT  miial  have  licnD  luatk.  litnir  or  wlilvh, 
obUInivl  by  tlw  U.S.  oommlMloii.  nuge  IVoni 
n.OUO.OlH)  to  6.000,000  (ODa  of  frcl^lil,  (inH 
jdrt  an  sviTn(,'i'  of  3.801,000  toiu  [kt  year. 
The  MUtiiitinl  (oli  ii  tlircc  dollara  i»rr  ion.  in 
ikMKIoii  ti>  llio  \tcijt  dtargca  am]  otbcr  <luc-* ; 
but  lliv  netiinl  f-siwiiM^  la  tbo  vcmH  will  tlo- 
\}cnA  ti|K>ii  tbu  nilr  ado|)i«sl  for  aan-rUtning 
Iba  diiirff,  ari't  wlii.-tbcr  tbc  toiiiinga  U 
vhaiynl  ii[ioii  ibir  ac-ltial  nmoont  of  cargo 
carHol,  or  on  tti<-  nn»»  tonnage  of  Ihc  vMsel. 
'I'bn  Inllcr,  whidi  in  (li4-  nictlioal  {rropowd  by 
Mr.  i|k  I.4hmc]»,  uoiiM  m.-ikv  tlif  ti<.-tunl  (.'Ost 
aluMt  Mix  clulliint  for  vnirh  luii  of  incrcbnitdiwo 
carrlod. 

"The  toiinngc  of  tbo  world  In  lA'O  llInolm^ 
«l  to  l',Ui(.1.:f9;i  looH.  and.  In  1K7I),  Ui  -if),- 
!l9ti,ini  tona.  'I1icm-  aiuoiiata  viorv  inndv  up 
of  iiUiaiD  and  Hail  toiiuagv,  an  fotlowa :  — 


'mm            ■       .       .-J 

VMHk 

•MUi.      1              Ml. 

ijnKiia        au.ntMm*. 

*•  From  thta  It  will  1>d  hcpii,  that,  white  the 
nltlng-luiiitagi*  lina  nctiinlly  inc-reast-d,  it  luif  not 
doiin  Ml  nl  It  riiti.*  to  uotiipnri'  nllh  llie  iui^rease 
of  Ibo  nlrnni-loiiimgc,  whUib  baa  bcrii  fndli- 
tii1<;d  b\  iiituiy  •■iuiHc'9,  |)n>iiiii)ciil  ninmig  wlii<-)i 
waa  Itiit  oiioniiig  or  tlii'  Sm-x  Cnmil.  Sailing- 
WNM-U  i-niinot  liar  tlii*  niiial  to  ndvuntngu: 
liciiop  tlio  Ini-reaHnl  i-ommi-m'  rL>«iilUng  fVom 
lla  oi>ni>lrui-tliiii  ba'i  I'lilb-d  into  oxlittvno*  much 
of  ibi'  Incrciiai-il  i>t>>aiii-tiinniigc.  It  is  vory 
|irubnbK>.  tliiu.  in  tbo  t'vctit  at  th«  tuning  of  a 
canal  by  w  iiy  uf  Nlcniagiia.  the  anillng-toiinngo 
wonid  ItK^rt-nio  at  n  rciiinriinMy  rnjud  rnlo.  as 
thU  i-oiiti.'  licit  in  a  icgion  whtcli  is  liiglily  favor- 
able to  aailiiig-vcas<'l9." 

GaKDINKK   0.  lllTIIUAIUI. 


CBRTAIS  PRISCtPLSS  OF  PRtUlTlVE 
LAW. 

A  oat'tMTii'N  of  Ibc  tcmi  -  la<r.'  ibat  *iU 
hold  good  unlrr  all  cirmm»(ancr«.  mou  be 
(livc«tc<l  of  th«  many  IhroriM  of  iu  origin,  tbe 
KKiTcc  of  its  Bultiority,  aod  iia  «llucal  dtarat^ 
tcrislica.  wbidi  are  expreswd  or  intplicd  in 
castomary  defloitions,  aod  laws  must  be  coo- 
eidered  aa  objectire  facts.  Tbe  following 
deflnitk>n  will  perhaps  do  under  all  dream- 
stances ;  A  late  i»  a  nU  of  eondaet  which  or- 
.ffaniztd  ancMy  eaib^por*  to  niforee. 

In  driliutbiD,  Uw  ia  tl>cor«licBlIy  toanded 
on  JuMicv :  but  in  «avngcry,  (mndples  of 
joittiii;  lukvt'  little  ooDndcrnlion.  Tbcr«  aro 
tno  f^indfl  mental  principles  at  Ibr  baai*  of 
(irimitivr  law:  viz.,  first,  cimtrowrsv  iibotiM 
be  prevented;  second,  controversy  «Ii<Hild  I* 
terminated.  A  third  is  derivative  from  tbcm; 
namely,  infraetioo  of  law  should  be  puni>>hcd. 
These  principles  enter  into  primitire  law  in 
many  cnrloiis  ways. 

It  was  customari'  among  the  trlltes  of  Nortli 
Americu  for  iitdi\  iiluBU  to  mark  their  arrows 
in  order  thai  Ibc  atrick<-ii  game  might  fkll 
to  the  man  by  wboac  arrow  it  bad  Iwen  dv 
fpnlched. 

A  war-purly  of  .Sioux  surptiscd  a  oiiuad  of 
sleeping  soldiers,  who  wei-e  all  htlM  at  (liw 
first  volley  (Vom  tito  Indians.  Their  amis, 
blankets,  and  otlier  properly  were  untouched, 
because,  the  attacking  |>arty  l>cliig  large.  It 
could  not  be  decided  by  whoac  ballets  the 
■okllem  were  killcil. 

It  haH  been  widely  believed  that  the  practice 
of  placing  the  properly  of  di^i'Siied  i>cr«ons 
in  their  grave*  whi-n  they  arc  bnricd  haa  iia 
origin  in  religion,  and  testifies  to  the  nnivfrval 
bdief  thai  the  dead  live  again,  and  will  need 
such  articles  in  iheir  new  life.  But  many 
tiibes  of  North  America  who  have  not  iiTt 
been  long  in  contact  with  white  men  avow,  thai, 
there  being  no  owner  for  the  property,  its  dis- 
position inl}iht  Ic^d  to  controx'erey,  and  Iience 
it  Is  destroyed.  Many  examples  of  ihldi  fact 
bavu  been  eoDected,  Ownersbip  to  the  greater 
part  of  pr»pi'i'ly  in  sa\'ngery  is  cummunni, 
some  clasuCK  of  property  Iidng  owwd  by  tlic 
dan,  utlier*  by  the  frihe;  ami  for  itoih  tliore 
U  uo  jMopcir  tnhcrilanoc,  us  the  dan  and  irilM 
do  not  die:  Imt  purely  {lersonal  pn>t>crty  is 
iiifieriled  by  the  grave.  It  seems  probable 
that  siK-h  is  the  origin  of  tbe  custom  of  bury- 
ing various  articles  with  the  dead.  Subse- 
qnently  it  has  religions  sanctions  Uirown  about 
it,  as  have  many  social  custotna. 

There  is  a  taw.  among  Ibe  Iribca  of  North 
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AiDOricfl,  ibiit  superior  Hgc  giv«s  niitltority. 
litis  Iftw  is  widdv  ppreatil,  and  perhaps  iini- 
verttftl,  and  cserctBCS  a  proroiini)  inllucncc  in 
Iribnl  socidy.  as  tlic  oi^uisioiiH  Tor  its  applica- 
tion are  ruultifarioua.  Like  manj-  otlivr  of 
the  iustilutioDB  of  tribal  sueictj.  it  la  woven 
into  Itiv  structure  of  tribal  languAt^e.  Lin- 
guitt*  bnvc  I'cconled  as  a  curious  fiK-t.  that  in 
tliCM  Iiiu}[UR)fvH  Ibcn  ia  no  single  tenn  for 
'brother.'  bm  two  b-rniit,  —  one  d^lfviug 
'  older  brwtlior  ; '  mid  llic  other,  ■  joniijcer 
brollior.'  Tlifj  Imvc  iiUo  founil  »iniilnr  facts 
feinting  to  the  term  •  »i*ter.*  iind  lo  some  other 
kiuBhip  woiile;  bill,  no  far  its  1  knon,  thi^,v 
lin>'e  failed  to  obsi'ivo  that  the  law  appliiM  to 
nlleonaaDt^tiineal  kiuaUip  nameii.  All  of  these 
iKUs  I'xpre^a  i-elalive  ago  belweep  the  (lereon 
^tiwaking  and  the  [>eraon  nddi-esaed.  Among 
savngi!  tribes  the  a^e  of  an  individual  is  not 
kept.  Nu  man  knows  his  own  iijjc ;  but  vverr 
inim.  womiiii.  and  ehil<l  in  lh<-  li'ibc  knows  his 
rvlntivv  age.  to  every  olhi'r  pci'SMn  in  the  tribe. 
—  who  are  older  ami  wlio  nn*  vounger  tlnin 
bioisolf.  —  for,  in  addnissing  any  other  ]H-rson 
in  the  tribe,  be  must  necessarily  use  »  tenn 
wliieh  iiiipliea  that  the  pci-son  .tddreased  is  older 
or  younger.  The  law*  tliat  authority  inheres  in 
the  elder  is  a  ^iin)>le  nwl  Ingenious  method  of 
prcvenlintc  controversy. 

The  above  is  tlic  expliuiation  of  another 
curious  custom  observed  among  snvagc  tribes ; 
namely,  that  It  la  illegal  to  addrcM  a  person 
by  his  |>roper  name.  Kinahij)  terms  are  used 
in  direct  ad<lii--ss.  piio|)er  names  in  sjieaking  of 
a  third  |)cr!iioii.  It  in  hardly  iieceHsary  lo  state 
ihnt  hr  Ibis  device  eontioversy  is  ()reveiitcd. 

An  int«re*tiug  form  of  outlawry  oxbts  among 
some  trilws.  When  a  man  haa  frequi-'ntly  In- 
voK'vd  his  clan  in  controversy  with  other  clans 
by  r«ason  of  ijnurrels  or  other  outrageous  con- 
duct, his  own  niay  deciile  no  longer  to  defend 
him,  and  will  fonniilly  iinnonnct  in  tribal  coumil 
thitt  such  person  is  no  longer  under  their 
protection.  If  the  pers4>n  thi-i-en(lvr  by  his 
u>ndiit't  uinltreats  any  member  of  t)ii>  tribe, 
the  Uijureil  party  may  do  as  he  will  with  the 
otreixliT.  and  not  be  iield  acoountubte  by  the 
kindred  nf  the  outlaw. 

Tlie  few  illuslnitioiis  here  given  are  suHldent. 
pCrluipM,  to  make  dmr  what  is  meant  by  the 
statcmcnl  that  a  large  class  of  savage  laws  arc 
designed  to  prevent  i-oniroversy.  Many  other 
illustrations  might  be  given,  for  they  are  found 
on  every  hand. 

Three  cs|>cclal  n:ietlio<ls  of  termin.iting  con- 
troversy are  widely  spread  uokm^  the  tribes  of 
North  America. 

When  co^ltro^e^ftv  arisoa  in  relation  toowner- 


sliip,  the  property  is  aaually  dcsitoyed  by  lie 
clan  or  iiibal  authorities.    Thiie.  if  two  moai 
dispute  in  bartering  their  boreea,  a  third  stepel 
in  and  kills  both  anlinals.     It  aeenos  probable  j 
that  the  destruction  of  jiroperty  the  ownership 
of  which  is  in  dispute  is  vonimon  lo  all  tribes. 

A  second  mctliod  of  ending  controversy  is 
by  the  nrbitramcRt  of  pcrmmal  conflict.  For 
exSTDple :  if  two  [>crsons  disagree  and  oome  to . 
Iilows  (nnlcKK  conflict  end  in  th>-  maiming  ori 
killing  of  one  of  the  parties),  it  is  tonKidcietl  a 
linal  FctllemenC,  and  they  cannot  thereafter  ap- 
peal to  their  clane  for  Justiee.  liy  conflict  a 
controversy  is  outlawed.  This  law  seciue  lo 
be  universal. 

The  ttiird  method  of  lerminatiug  controversy 
is  by  the  cstabliKhniobt  of  some  day  of  festival 
—  sometimes  ono-  a  month.  Uit  nMially  oi»ce 
a  jear — beyond  which  crimen  do  not 
The  day  of  jubili-e  is  a  ilay  of  forgiveness.! 
The  working  of  this  principle  might  be  itius' 
tratcd  in  many  waj's. 

We  have  thus  briefly  set  fortli  ccrlntn  prin- 
ciples of  primitive  law,  in  order  that  tlie  sub- 
ject of  marriage  law  in  savage  eociety,  which 
wilt  form  the  subject  of  a  future  pn|>er.  may  be 
clearly  uiHterstoud.  Law  bi-gins  in  savagery 
throiigb  the  endcflvor  to  secure  peace,  and 
develops  in  the  highest  civilization  into  the 
endeavor  to  establish  Justice. 

J.    \V.    I'OWKLL. 


SIR  WILLIAM    THOMSON'S  BALTI.UOHB 
LHcrUHHS. 

Thk  title  'JlolMQlar  (IjrnuiiiM  '  <1ora  not  kIt*  Ml 
liOcante  Idea  of  ibe  nature  ol  Sit  Wi1IS*)ii  Tlii>in»im'S| 
recent  coune  of  Incture*  nl  Ibv  Joluii  Uofklns  unl-' 
rerdty.  Tlie  nbJi;i;C  ol  tlin  Imturrs  wm  to  consider 
tlie  i>oe*ltillily  ct  jilxeliijt  lbs  waTc-ilicotr  o(  Uidit 
□poD  a  pcrfectlj  tan:|;Ilil«  phytJcnl  hai'li'  wtilch  ihould 
^tt  rafflclonl  to  aL>c(iuDt  [ur  all  Iliv  ptiviinmeiu.  The 
Icrtiirrr  tuieil  at  the  outset  lUnI  be  wnulil  Imt  occii* 
p\rA  mora  wllh  pointing  out  cllSlirullIrs  Ihsn  with 
r«moTing  Iheia.  He  eapretiMtl  ilic  coDil<;ii»n  Ibut 
what  takes  place  in  the  propsgniiou  M  Unlit— >( 
IcsM  Uiraugli  BUM*,  If  ni>t  llirougb  solUt  Mid  Ihiuiil* 
—can  bo  rapmsnte-l  in  iu  esMflUal  fmtnrM  hj  sup- 
poelng  a  m&is  ol  i-a>(ly  deii*rr  naitor  In  the  elber. 
lioundnl  b;  a  peifvclljt  rigid  nbcit;  lliin  slirll  nar- 
rounil«d  ata  tmnJI  Interval  by  anoUior  perfectly  ilgld 
*pii«rlcal  *hiTll ;  and  to  on.  Each  ihcli  li  coancctiMl 
wtlh  thaone  ouiiiilr  it  by  a  nuiiilwt  of  iplml  tprin|v:, 
the  pTCdte  nambcr  »f  lliv  >li«lli  U  not  a  vital  roatlerl 
In  tlie  tli«or7,  anil  Uie  actual  iiutiitHTinaTbvinlliiite, 
I.e.,  tlie  aystani  d  •li«lls  may  cuiiBIIIiitr  a  ronllnuoua 
aUnosphsre  to  t)i*  idoIppuU.  The  prolilfiin  ■>!  the 
tnodcs  of  vibraiioii  at  iliin  >rai«m  U  uientially  the 
mme  aa  iliat  of  a  syMeiB  of  parlido*  connwled  by 
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Hiitcigi  In  A  Mnlfbi  line.  A*  for  tlie  ctbor  flscK,  It 
U  10  be  Mmtitoroil  w  «  lutnunc*  whicb  ma;  noi  bo 
fttt  ciMlir  Milld,  bill  whicli,  ii)  (.ir  u  the  luinliiKcroux 
vibnciuna  uro  con(?cmi'iI.  niovn  aa  If  it  wore  mi  elas- 
lic  sullil.  Tlic  liwtiirer  i-arriod  on  the  mnibeiiLkliCKl 
<lltciia*}oii  o(  tlirao  Ivo  itfnainlcNl  prntilera*  — Ibe 
prapajtalloii  of  whto*  Iti  an  ctaatlc  il'>1M,  mil  iln^  mo- 
Hon  1^  A  tyi'l'in  ^t  ijirlii^^coniiKKMl  [arUcUs  in  • 
•tnl^hl  line  —  side  bjr  iliU-,  uiunlljr  derotf DC  llie  Ont 
balf  of  n  Icclurr  lo  one  problem,  nnil  the  r(niiatDil«r 
to  tlip  olfaor. 

ll  la  iinpoMtlilo  Iicr«  to  five  tuiy  •iiccEDc  account  ot 
the  coiiiend  of  the  Iticiurh;  it  ma;  bestoMd,  liow- 
«vut.  that  many  of  (be  «*nliiul  pfaenomena  of  lixbi 
wi-n-  iliowii  Id  bi'  cxplknble  by  iltn  lij^iurtlietja 
fki'icbpil  Mbuvr,  but  tliat  ttin  pli«n')[npTii<ii  of  <loubk> 
refraction  iiiy»-iiiMl  at>l'io^i><'y  iiiMipiTtlilr  dlPteuU 
llM,  na  It  baft  dune  iu  all  jirevloiiiatliMiijiiAtoespliUti 
IL  tij  proper  utppositlnni  re);nnlitii;  lUv  eluLidly 
o(  tlie  ■prlnga  (In  tbi>  nmlianleal  'nifuld  '  of  itiepliC' 
liainvlionglreiinboT(i)daublo  rcfnrlloii  woitld  Indveil 
be  prodiicvd;  but  ll«  Uw  wonld  be  wl>]i>ly  iliff^reut 
(reiD  ilist  actualif  obaerr^il. 

Tbe  lecturer  waa  converaaUonal  in  hit  maimer, 
maile  almott  no  u%c  of  notea,  and  wu  full  i>f  rniliu- 
alauii  for  iila  mibjcct.  Tbe  auillsnce  wajicompowj 
of  proffMom  of  |>Iiy«iica  from  enstcni  anil  weaieni 
oollegea,  adenlifii;  men  from  Wailiiiii;ton.  and  itii- 
d«nla  and  intltiK'lor*  of  tlie  Jnhm  Ropkliis  unlvet- 
*lty.  The  lectTiro*.  vlilln  not  conilfnir-]  in  fomi. 
prcjiiiii[MH.<<J  Ihiiniuch  familiarity  witli  llio  I'hyilcal 
and  tti-tlhpinnili-Bl  tliooric*  invoWed.  A,  verlallni 
report  uftliem,  from  ■loncigraphlcciitles,  will  bo  itniied 
In  a  limllFil  cillllon.  by  Ibo  uio  of  itio  i)n|>yriit^a[ili 
prooraa.  At  t]i«  cloac  ot  tbe  coutm,  Sir  Wllllani 
ThomMn  waa  prsKntcd  by  Ibe  ciaaa  with  uue  I'f  Kow- 
land'*  coneave  sralliis>>  m  a  nmnenlu  of  their  coii- 
ncction  vlth  blin. 


tool  to  tbe  primitive  man  i*  «rld«it  from  ilivlr  vUe 
dUulbution.  They  bare  been  fouud  In  Fnnca,  lit 
the  l»niea.  In  [nilla,  In  America  (both  North  MUl 
Siiulh).  anil  now  wc  have  ilifio  fmin  Africa.  Hi« 
atraia  In  wbloli  tlic-y  liitve  been  found  are  of  gr***: 
anliqufly. 

The  arcboolofiy  of  lht>  North- .African  conat  lua 
wpeclol  cinimii  lo  attetitton,  a*  from  Ihnrr.  npparrntly. 
a  very  aiideni  nii|.-rall(iu  ndvani-erl  ixifthvanl.  pauo- 
Ing  in  one  ilireeiloii  ibruusb  Spain,  and  In  another 
by  way  at  Mnlta.  .sldly,  luid  Itnlv.  Thb  migration 
wiu  nppareut-ly  cimleni|>Oimry  n  lili  the  appoarwtco  ol 
Iho  Cii'pli»  nfrlmiiiis  In  Kiirope.  Another  point  of 
Inlricx,  ci>niicclird  with  Noilh-.^fricau  arrbcoliHcy,  U 
riiuu't  In  th"  fact  that  iln-  only  locality  In  tbe  oW 
world  wbcif  animal  or  cflliiy  mouiidK  harv  beiTii  n- 
porteil  i*  in  Alglen,  near  tliT  tutvtt  of  I'oiirtl-etJlad, 
lOUtb  of  JlllUiia.  At  ifaeic  petruliar  struntirri  y« 
*o  tr«|iieiic  111  ill*  MtMlniiippt  vnllpy,  tlic  ci>li>cldetic« 
Is  wuriL  nolinK. 

Prof.  A.  Iluilprin  conlendcil.  that  while  on  rho 
bypothoin  of  evolution,  no  objecllon  eould  bo  nil<«d 
to  an  aMompllon  irhleb  mode iin  animal  inlcimedial« 
between  man  anil  tbe  amliropolil  npe»  •uOldenily 
intelllgrni  [o  uiiilc^rslanil  tlit-  full  vuluo  and  maiiu- 
factnro  of  (toui-  linpltnienti,  mcli  hi  wen*  'xblbileil. 
yet,  »  a  matter  of  fact,  paleontological  evitlnice  b»il 
thus  far  failed  to  prore  that  any  aucb  lue  or  mniiu> 
facturv  lind  been  made  of  tlieiii.  oi  wna  clalnml, 
Indeeil,  Ti<i  evUkncE  wat  fonhcuinilie  lo  sIkiw  that 
the  frapli'mctit*  were  not  the  work  <>f  man  hinMclf. 
ilejplte  tlie  fact  that  no  tracet  of  tinman  rcinainn 
bavi<  bei'ii  foiiiid  nMocUtnl  with  tbe  fragmenla.  The 
auumpMun  (liat  tbe  ultenl  «t  man  date*  only  to  a 
given  pui'iud  of  the  »o*r.illed  'atone  ago'  ««■  eoii- 
■Idcrod  to  be  purely  (iraitilious,  nml  lo  Peit  «oMy  •■ti 
iicgatlvi'  evidence.  Many  ardieologtou  concur  In 
til*  bi'llef  that  ninn'a  reiiulii*  may  yet  be  found  in 
depoaiCR  ot  a  »trlctly  tcnlury  mse. 


XORTH-AFRICAS  ARCHKOLOGY. 

ATamcGilng  of  the  Academy  of  nainmltcinni'rjiof 
Phihtdclpbla,  Sept.  ^'.  Dr.  Daniel  G.  Brinton  cAlleil 
allcnilon  tn  a  collecllon  of  lllnt^cblpa  coDMted  at  the 
atalloii  of  lEaa-el-Ouoil.  near  BIban.  on  tbe  luiitli- 
Mitern  coai^  ot  TuiiIk,  and  pl«^enled  to  Tbr  acndomy 
by  tlM  Man]ula  dc  Nadalllac.  Tlie  apetimviia  con- 
sllted  of  fliut-<hl[><,  arrow-points,  ami  a  stiml-lunar 
ttiap<-il  iiiipl'-meni  of  -m.-tll  »l«i'.  which  mwinUca  ihe 
-aumuiefl  acinpera*  fnnnd  In  America.  Tbli  fonu 
WM  obtained  fr«m  lower  lorel-i  below  the  mrface, 
■nd  la  characteriallc  In  Ff»nce  ot  the  laler  prmluc- 
tiotikol  tbe  itoiie  o^ee,  Mpeclally  of  that  epoch  culled 
by  the  FrciKb  arclieologUta  '  the  epoch  of  Roben- 
liauieii,'  frtini  tbe  l"CBliiy  of  thai  name  In  SwlUer- 
lond.  ClironuToKlcnlly  tlila  is  rrgarded  a*  tb«  Cr«t 
efioeb  ot  Ibc  appBuraiicu  of  man  on  the  glol>e,  tbe 
pr«vloa»  Uopioment-uaing  aulmab  bulng  probably 
anthropoid*.  Tbeu  niaito  luc  of  stone  only,  not 
liaving  leornod  Ih*  dreatlng  ot  bone  or  liom.  This 
tIcw  add*  to  the  Interest  of  the  (jiiery  a*  to  the  pur- 
pa»a  of  ibe»e  icrap^n,    Ttiat  they  were  an  important 


THE  LlMITATfOyS  OF  SUBUARISH 
TKLEGHAI'HY.* 

Thk  weight  ot  theconduclort,»«yB  Henry  Vlvam 
In  La  (iiiniirr  ilccM'iv.  play*  an  iDi|uitJViit  part  In 
■ubmarkie  telcKr^'hy,  not  merely  ai  a  bear;  Item  In 
iIh!  outlay,  but  aa  one  •>{  the  i>Tinci(>al  fadora  tn  Uy- 
ItijE  down  the  Unci,  utiil  tn  loliint;  Ibem  np  in  taut  of 
damae*.  When  the  condueior  b  being  i«luO,  th« 
grappling-iron*  wlilch  lift  It  havo  In  rollH  not  mnrely 
the  vertical  eoniponenl  of  the  welxbt  of  tl>«  rable, 
bill  aUo  the  coiialderablecOrcrB  r«in1tlni:  fnnn  fric- 
tion s^nst  iho  water.  It  tbiii  trcquenily  liappeti*. 
when  wotlilii|:atgT«atdcpth>,tliHl<bi' conductor  may 
be  cxiioMd  to  a  ainln  frealer  than  it  la  able  lo  b««r, 
and  we  ore  forciid  t»  bate  rfconrte  to  >trala);Mn»  In 
brill):  it  lo  llie  (iirtiicc  I'hew  arliHeca  cMialit  in  the 
use  of  two  or  more  abllMi  in  mlrlnK,  whkli  I*  dn««  m 
nbown  In  Bg*.  S  and  9,  or,  in  the  mn«l  tjmple  caw, 

I  K«produc<^  In  Abrldtrrit  Arfiii  rrun  Ikv  Snfrktfl 
■nil  llie  cuu  frum  in  hint""  itt'tilif. 
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wttll  th»  Kill  0(  Ml  BIIKtllOIT  blMjr,  M  III  flR.  4.      Ill 

any  eT*iii,  »«  »ee  ilinl  i)i«  ■IIIH^'Ullirf.  ami  ol  tovnt 
Ibe  mil  ui  niltiiij:.  ixii-t  li*  ixiiiMilrrivlitfl. 

IlrnCK  to  il<«>ifii*i-  lim  wrijifat  i>l  iIm  eBhlM  wovtd 
Im>  SB  iiiiportiuii  ii<r)i  in  ulvuiii?i>.  If  ibe  vnlKbt  I* 
li>  g«u«tml  vei7  gtuit.  Ii  I*  Iwi-tiiiip  iti*  ropp«r  rott 
iat»  nol  Ulii'  any  |<art  In  ilir  Miiiin  whlcli  lli«  cuUrvi 
i-Hlilr  liiu  u>  nuHI.  W<>  kiiow,  liiileeil,  Oial  rapfwr 
raniinl  iN'ar  x  br«akIiii;->iMiii  ^ir^lpr,  ul  ntual,  thsii 
XMhllo*  |wr •qnareinlllluiMrc.    IWMc*.  It wnuU  li« 


Kw,  1. 

«lon»i»<l  by  iiirli  a  ttralii  by  a  ivry  ■-«'-■  'l-r.it.i<> 
traction  at  Itf  iiittU]  Imglli;  ami.  If  ibc  curr  were 
iDoili!  u>  titk«  pait  tn  any  iiianniT  wbaicver  In  ilie 
unin  irhidi  Ibc  cDlltr  ■■■lilc  -Iia*  to  >ti]ifKirl,  It 
vroiilil  h^  drawn  mil  Iwyoml  It*  limit  of  rtuUdly. 
aa>l  umilil  remain  pcrtiianenlly  •'toiicx'vil,  vhilhl  [V 
>iil»Iai>crs  ill  which  it  in  eiicloopil  wduIiI  return  to 
their  natural  length.  It  woiilil  rvmll,  ilial,  b*lDi[  bi> 
l(»i);rr  al)[i>  to  find  ruoiu  in  a  ihcalh  irliicti  fand  ht- 
coair  loo  ihort,  llie  cupp«r  nire  waiiM  lakeaainuoui 
form  In  iU  Kutt*-]>rrchBciiT<'lo|ir,  aiid  vouldoccaalwi 
^  at  Cprlnlii  jmlnl*  riiptiin'a,  ilio  ulli-rt  of  whU'b  wMihl 
'  be  to  decunCrtillM  the  wirr,  to  perfortile  tlir  lny«r  of 
iniulaiiiif!  iuait«,  and  Bnaily  to  open  oui  a  fault  In 
the  rabli-. 

Itui  ihcm  rxi'is  un  alloy  l^lielun  broiiM}  which 
uaii  li*  ilrnHii  iitit  iiito  wliea  liavlan  ti  eniiilaetlvlty 
Diiul  lo  thai  of  Mippcr.  anil  a  ini'ehnnleal  mlitanee 
ei)iial  lu  llial  of  the  brat  iron.  The  iiil>  dI  ihii  alloy 
noQId  rctiiter  It  poctlUe  in  trt  (rvc  Ihu  routlns  of  IIi^ 


K|aan>  milllnwiiv,  ami,  which  K  ■  inir 
property.  iWlr  lai-nmae   In   ttn^th   ai  the  tnomftitj 
of  raplurv  ilnrr.  luti  eierol   ooi!  0(  on*  and  a  hnJf 
pn  <«iit. 

Let  IU  coiiitiler  the  ilvr|>-iMt  velloti  nt  Cftlile  of 
the  FreBeh  roiii|uiiy  fr<>iii  ['arU  lo  Nrw  Vf>rk,  —  III* 
Ht-enJiMi  *I*0U5«r-tjiierlirr'  i-ahlr,  rot>9ini<lnl  anil 
lal'l  in  IKTl*  liy  Simima  IltDlWri  ul  I^ikIoii. 

The   miieellve   uelcht  ■'(  rJM'h  of  lit  rvIB|>Mient^ 
ekiDeiiU  1*,  prr  naiillml  iitltr,  ropper  mrt,  SSA  kltui^ ; 


Fio.  a. 

:uIta-i«rvhN,  lAi  kikw. ;  li«inp,  ur  an  «i|ui(alcal,  W 
kiloa.;  IS  Kltvt  uf  gAlfaniu-il  Imnof :;  nillUini'ii*>  in 
illiuiuilvr.  IWU  kiln*. :  asternal  hatiiii  aail  i'o«i|io«llioni 
tOOklloi.:  iMal.  I,740kilo«.  Total  dlaiiM^er.  30  inll- 
UncUML  ToIaI  iivKlialiical  itimslli,  3,000  klloi.,  llie 
•firm  of  the  eorerin!;  being  HipiioaKl  to  ba  of  irmi. 
Wrlghl  iiiKler  waler,  -I'^i  kilo*.  It  van  aiijifiori  It* 
own  v«ighl  witboiil  htenkiiii!  tor  a  length  ut  frmn  ilx 
to  Hv^ii  mile*. 

Tlia  ,\ilaiiilc  pn-*eiiiii  (mm  north  in  smilU,  aikI  ni 
atiout  an  equal  iliMaiicn  (rum  each  coiiiiii«iiT.  a  wiri 
of  longiliidlnat  tlilg«.  lu  which  the  deptlia  raiy  froan 
aOO  to  400  mrUm^    Thb  rtdui-  Rprcadu  oail.  In  SO"! 
north  Utluide,  Into  iha  rp|i>i>ii  wtik'h  Iiat  rMwIvotJ 
Ibe  firiiidiwl  wirM  Mnaeetiii^  Enj-laiHl  and  Fnin<«1 
iritb  tfae  Cnlied  Staiek     On  butli  <nait«  ilief«  arc 
■Uptualona  In  uhMi  Ibn  tHitioin  U  nt  11m-  depth  nf 
fTORi  4,000  to  'I.OWi  metra.    The  I'ltr  im  ilwi  t»ft 
cslcnda  frum  tli*  aoiith  point  of  IreUtid  tn  the  lali- 
inile  <>(  tht  Cft]ie  of  Uowl  Hope,  ami  Iti   Icft-haiKl 


Kiii.  J. 

cablei  (roBi  a  |M>t  nf  ilie  urniii  whkli  It  now  has  to 
mUl.  and  t»  <)iinlnli>li.  runieiiiicnily.  Ibelr  dlm«n- 
•loni  and  wnifihl.  Wire*  nre  now  mail'  of  ibli  allnj-, 
harintt  a  e»ndueilvliy  of  from  BliiDiy'ierrn  lo  iilnety- 

nloe  per  it  nX  ifa?  iiLiti(l*r<l,  irlilch  it  0°  C.,  and 

with  IIm  dtaaieier  of  ii  nillliineire.  karr  a  t««i«Uiw« 
of  SO.AT  ohint  pM  kiloinelre.  Tbeae  wire*  do  IMt 
hrMk  wlUi  a  \f*  *inSm  Iban  from  4J  to  48  kllM.  per 


Fiu.  i. 

IkoiiiMlary  folWiwa  llic  RmtMal  oaiUai-a  of  lite  wm*i 
ooaal*  of  Kurnpe  atii]  Africa.  Tbe  two  otbon,  Uw 
n«tth-w<>M«nt  anil  the  aoutli-wcMei^,  form  (wo 
huln*.  hordiiriiti:  mpccilrcly  on  Ihe  Dnllcil  State* 
and  lb*  Antillea  bikI  .South  America. 

In  Uww  dtprvMloiii  touniling*  har*  altown  MvtaJn 
■onM  !■  wbiek  Ibe  depibi  exceed  0,000  meuea,  tbe 
principal  of  wbleh  arc  fouml  to  the  «e«l  of  ilic  Ctaii* 
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riM,  10  Ifae  MUtb  i>f  NdrfoabdlAitH,  between  Porto 
Rleti  Rad  lh«  DcnriDdM,  nod  lo  tbc  rlghi  of  iha  Ule 
of  Uwlon-Tmx. 

Tbo  iirtAl  (Icplb*  of  ihe  PAc'itiv  trtt  differcniljr  <]!»■ 
IribuMd.  BctiTMii  Jbiiad  nnd  California.  IwLUM.n 
*«fi  ftiid  Uo  north  IftUtmlr,  tli*rc  is  tlio  Tui«nrar4 
<l«pinisslon,  wlilcb  Iiai  dppll»  of  from  I1,<MXI  in  ^.IXK) 
mem*.  Paniil«l  to  Japan  nml  ih«  KuHIm  ihrr«  is 
k  ileprauloii  in  wliicii  Iiai  b«di  found  the  grvntut 
known  di'pib,  — &.'>i:t  nic(r««. 

We  tve,  iliorrforo,  thnt  niiy  iioir  gicnl  lubmnrlcic 
lliiL*.  iimrliig  ui  exipnit  into  aniiib«r  innc  iliiii  Hint 
vliidi  i)ii6  r«r>«lt^d  Ibu  i>rt4viit  AlUiilic  cabl<r«,  iiiiitt 
trnvL.rv  dvpreisious  ia  wbicb  (bv  botlum  rmclirs  n 
masiiuuin  depth  ot  iJJW  ihpItct.  Thu  piusiWIiiy  of 
rniiin);  n  ilamjL!;i'd  e:Mp  umild  bi>  very  |>r(it>lrinnllca1 
nndrr  lucli  fiitidltlniLt,  ^nd  it.  vi'i>iilil  bi.'cc>tii(-  crriiiUily 
IiupoMiLile  bi  c-Mvot  a  Ciible  rtoin  t»-^u  Kniiid»i.-u  to 
JaiHui. 

Udder  tlieac  coiidilioiu,  wr  iiro  forced  to  coofludi! 
thkt  Uio  u»o  of  tbr  jtrrMht  eablp*  llmll*  >[nklii|;ly 
Um  progivM  of  tubiimriiii^  tvlt-gRijibr,  wliiob  tiiii*t 
remain  cuafiiW  (u  certain  matt  of  tUr  Atlantic,  to 
lulanil  >eai,  anil  to  ilnra  atoiig  llic  couil*.  Oul  if  we 
eoi»Jclcr  tbo  daily  |in>Eiv«*  ot  apjiliml  »clciicn,  aiid 
Ibo  coiitiatitly  iiK-t<.-a>iiiic  demand  h't  luiild  cciiii- 
iminlcatiou  Uctwouti  tiationi,  ti  U  certain  tiiat  wi! 
miUC  ohortly  iiiidcrlako  xhe  dudyof  nc^w  ciibltd  in- 
landed  to  Iruvvita  Uii)  gnsMeH  ilnptba  of  Uio  ocean 
for  b>n](  illKianci-i.  XccMiily,  lltar«f<jt«.  roni[M)la  u* 
to  inviiatigate  Ib«  iivit  ,.:ilutioiiB  of  tliv  problem, 
whicli  may  fiirnlub  im  with  llglit  cables,  aa«y  to  ta}-, 
and  poMlblo  to  repair. 

A  cable  luade  by  Sir.  J.  Richard*  I»  compoBud  m 
followi;  earv  ot  lilicluiu  brontc  cqnni  in  n-eii;bt  to 
Ibatof  chi? 'Ponynr.Quartkr'  cable,  or,  per  nanlical 
mtlc,  sao  kiln*.;  ictitln-ixTclu,  180  kllr.d, ;  layer  of 
hemp,  W  kilua.  Tbv  sbuatliing  is  tunned  of  3H  *\tv» 
o(  galranUcd  Iroij  of  l.'ii  ml  II I  mi' tn;*  in  diameter. 
CMb  eovorrd  with  licinp,  and  all  twialcd  Into  a  ropu 
aroiiiid  tlio  dielectric;  tli*  ivliv*,  .'lOO  kilo*. ;  Ihit  Iirmp 
covering  tbcin,  S'lO  kilu*.  Tlie  wei(;bt  of  tl>c  i-abli: 
la,  ttiePEfon:,  ],-J9i}  kilo*,  in  the?  air,  and  3J»i  kitiis.  in 
Ibo  wnlrr.  It>  dluinvlvr  it  'i'l  r.im  timet  re.  nnd  II* 
rMleUDvo  to  fracture.  2,d00  kiloa.,  of  whlcli  tlie  cacr 
tupportannc'hnK.  Under  IbtMtconillllons.tlie  cable 
eau  support  fioin  eiitlil  lo  nlna  nautlckl  mile*  of  tta 
length,  and  i-an  be  ralKd  trotn  iho  greateat  drptbi. 
Ttaa  miilta  of  Uii*  comparallre  esatulQatlon  are  (elf- 
erldeiit 

For  an  equal  euiiduciivliy  aod  an  appioximatrly 
crfUBl  mecbarik'al  alrenjilli.  tbe  iirw  cable  i» In  weif^bt 
luiil  bulk  equal  lo  about  two-tlilnls  i-r  the  Pnuyur- 
({uenier  cable.  It  would  ctut  about  Slit'i  ksi  per 
mile,  aiid  would  Tni|iilrr.  tor  lajln;;,  aalilpiuid  engine* 
of  low  power,  and  llKTi-fpitT  cheaper.  Tlu'  tivliiced 
armature  will  MiQlee  torMlBC  trirtinn  and  llip  artai-ks 
of  atiitnnt  life  in  thir  deep  toa;  but  tor  i1i«  aliore  cnda 
we  inuiil  keep  lo  lliv  ly(iv>  KenemJIy  ompluyeil.  Sudi 
a*  It  I*,  and  altliougb  ft  may  uiidetso  tnotllfleailoM 
In  detail  from  a  more  complete  «tudy  anil  from  ex- 
perience. It  merlU  the  altrnlian  ot  compeMil  engl- 
Doen. 


THU  AMBRfCAN  PUBUC  HEALTH 
ASSOClATlOy. 

TUK  twelfth  annual  meeting  ot  Ihla  aMOClaUoli, 
held  at  St.  I.oulsfniiD  Oct.  U  lo  Oct.  17,  waa  onw 
of  ttie  Tn««[  tiicceaiful  In  the  *erlc*.  Tlie  ntiniber 
of  meinbem  present  waa  lKri:e;  and  it  I*  a  inalter  oC 
great  promlM  for  the  lu^uclaiion,  ibai  Mate  and  mu- 
nJclpiU  boardt  of  h«-allh  wurc  moh'  tully  repneented 
tlian  at  anf  prerloiis  mfotiti);. 

Thr*e  iiceiuiloiia  have  n  rnlue  far  l>eTond  lh«  iotrin- 
rit  merit  of  tli«  p'P^'^  pi#«ont«il.  Tlie  dttcti»toiu 
■re  nlwiijs  initructive.  often  vnluAble.  11in  iiHiiltar; 
queallotii  of  iDUnirliiat  life  vary  e-^ieniiBPI)'  Iti  ili* 
dIfTercttt  clllea  nf  the  I'lil'in.  and  an-  nJi'>wereil  in  aa 
many  vay*;  ami  vvery  piililio-liealib  I'lnwr  will  fiiitl 
Boinelbliig  to  leHrii,  u  well  u  iiutriicli<.'n  t"  |[We. 

Screml  tbrvndbtie  tnp1c«,  whlcb  bare  octupi^^  lb« 
atlvntlnii  of  iht*  luidy  for  ycara,  bare  iliiappeamt 
fioin  Ihe  prot^nmintf,  luicb  na  Ta«dMlIuu,  j*iU<V' 
fever,  aiiil  malaiia. 

The  oriter  til  esercliit*.  lu  amntKd  by  the  exec- 
utive cominltice.  Included  tli«  tolioiriii):  >ub)c«ta : 
II<t)!ie[ie  of  oeciipariiin!!.  Elyiclene  <>t  ibe  balHlatlont 
■it  [lie  \nmr,  School  hygiene.  Adulteration  .of  fno«1. 
Waler-polhi1|..ii,  Dltpmnl  ot  lenajie  hy  elieiatcal 
action  <ir  Irrlsaltdii.  The  ohierviihle  effects  ilimn  lll« 

public  health  ot  oindsl  laniinry  ■uprnbton,  Tlie 
work  of  lUie  and  municipal  boards  of  beaJtb,  Ula- 
easo-gcnni,  rixnialloDniaaaiitiary  inenaurelnllmea 
ot  Krent  r|ildeiiitca.  Survey  of  pretrnt  (unitary  sllu- 
aliori  iti  S.I.  Louiv. 

Nearly  forty  paper*  upon  IhoM  topic  wer*  «ib- 
mllted.  \if  lu  i.h«  larger  number  were  of  more  tban 
averaflt-  merit.  k1>  tnit  rlwt  lo  Intcrenln^  and  Intlnte- 
llv"  deliaie.  Tbe  tiillowlnfc-uamed  p«pn»coiiUliM<d 
more,  [wrhapt.  thaji  the  oihert  upon  Ibe  iiower  *iib- 
jocla  in  aanltarj-  work. 

Dr.  .Stomherg'*  jinpir  upon  dlxeue-geVDife.  read 
Ht  Ibe  evenlnji  nipotliiic  ol  tbn  Iblrd  day,  altmctfd 
tbe  Inrjett  nudiener  uf  the  convention.  Tlilt  paper, 
which  wai  illuaUaied  by  a  collection  oi  remarkably 
good  mlcn>pboto8raph*  projected  upixi  a  screen, 
wa*  Milxilaniiallj  a  re-»talement  of  otiT^rratlom 
already  nni'te.  and  torllfled  by  addtlloual  rewaieh. 
Hi*  itaiement  that  be  wa«  tlill  at  work  upnit  the 
itiidy  of  yellow-fever,  by  tii«>ni  of  an  abtuiLant  nta- 
icrlal  furnliiheil  blm  fmtii  Karana.  b  a  touToe  of 
mueb  MtlHfaction.  >oiuewhat  dhniniabed  by  tbe  fact 
that  this  indefatixable  and  competent  Inreall^or 
earrie4  on  hiR  n-ork  at  hli  own  ex|H!n»e.  How  lonj; 
Will  Ihe  people  ot  Ihli  c»iinlr)'  be  willing  to  a(«vpt 
tromtlic  w«4l-api>(>intm  lalwratorle*  of  Ute  old  world 
Ihe  rCMUvdie*  ot  Koch,  Failetir,  and  Klein. —.ii)- 
Tcsllgalloti*  iotii  dite^iei  of  a*  murb  Importaitce  lo 
nne  *lile  ol  Ihe  Atlantic  a*  10  the  other,  —aod  allll 
li(ii>ii»ti.  to  piojierly  *tml5'  the  one  illiuraie  peculiar  to 
our  own  cotitlnent  —  jello«.fe»er? 

Dr.  Stern berx's  ai»eiiioii  thnt  be  hat  defQontlr«lnl 
ilir  non-oililrnce  ot  n  yellow -fever genu  in  Ihe  bloMi 
cannot  he  tlilclly  accuralo.  At  llila  day  one  cannot 
exclude  the  poMlbilllj  ot  innklni;  vl«iMe,  by  K>me  M 
pmcnt  unlcnonn  metbwla,  or^'miiun*  nut  y«t  reMf- 
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ntMd.  lib  own  ttUvt  M  la  }«lloir-f«f«r  Appcii*  to 
be,  lliat  lUi!  Imlilut  of  ilie  i>04«ltile  icnit  U  In  ibe 
dlgotttvi^  trucl,  n-  iu  tliolna. 

ProlMwr  VftucLiiui'i  paper  oi>  poiioiioui  cbnete 
Imlrd  k  tubjpct  iliBt  bM  for  a  iQiig  ilme  been  under 
iuvusiig&tS(in.  uilli  iio  I'ly  uilitKUirj  nwult.  JIc 
tiBS  not.  b««ii  nble  lo  isoliiti-  llic  pnl»on,  which  spp«mr« 
to  be  siiluble  in  alcuhol.  bul  round  it  to  be  constantly 
HMOeinted  with  «  Trry  decided  add  rocllon  of  the 
chMfB.  In  lbUvl*»-o(  lliftCMo,  trehavc,  then,  b  tMt 
of  CMJ  B]>pllc«llnn  111  an;  bitiul. 

Dr.  B.  y.  UaiL'nport.  fiupeclor  of  lirvpt  for  tbo 
Stain  board  of  health,  lunocT,  niiil  charity,  of  MatM- 
cliiueltf.  and  iitllk'tnipcclor  of  Doitoii,  rrad  n  paper 
dcscrl|iliTe  of  (li<-  workdonci  In  blli  tnbnralory,  trbkli. 
Hith  the  work  of  lliij  *tat«  li>*|wi-toti  and  aiialjrat*, 
bill  prudiicvda  very  matk^il  iniprovemonciii  the  nillk- 
Riipplf  nf  Miii<acbu>en». 

biirceon  ('.  Smari,  U.S.A.,  In  a  pBpor  upon  wnlrr- 
knalynlH.  |>ivMiit  Hiid  future,  (-itllwt  titl«nlloii  in  ihu 
livcMMry  liinitalious  of  n  iiii-rvly  rbctulcal  analyaia 
of  water.  Tbedelenciiiail'in  i>f  llif^  ■iiiount  of  a«^ 
^ntc  TiiAllcr  t^  nflpr  nil.  nut  nf  d^lliilte  vntUR,  Diilew 
lb«  IItIii;!;  orK-'inlitm^  thai  may  (urnliib  It  can  b« 
ihown  to  he  iniiuciiuti». 

Or,  F.  R.  Pry  of  St.  I.ouh  pre»tiit*d  lUu  rvniilta  of 
an  examination  Into  the  arlilictal  inliwta]  waten  of 
SI.  I.OU1*,  notably  «oda-uaii'r,  wblcli  appear*  lo  bo 
^uoerally  mode  with  WHtrrfiont  tiolliiiwl  «eM».  This 
U  lh<-  danger  that  alio  atleiiUii  Ihe  tvaterlng  of  milk. 
The  loM  In  iiuthment  1>  riftrn  of  (.trl«M  cotiKqiienee 
iluia  th«  potlui4.ll  waiur  I't  lliu  iMinvMnl  or  othtr 
•ource  II  Mil. 

A  )>H[H'r  upon  cremation  a*  a  Mfcftuard  agnlnit 
epidemics,  by  Kct.  G.  A.  IJeusliua  of  llrooklyn,  a»il 
aiiotbor  by  Iluri.  O.  U.  Keatintt  of  U^npliis.  ou 
ninltatlon  by  liip,  ntie  tb<>  occtt>.iiiii  for  the  apiioint- 
tuciit  of  a  tpeciiil  roninilttre  tn  consider  Ihe  uhcilo 
subject  of  tbn  dinptiiiul  of  the  itend. 

Tlinie  c<inf«r«iiOf*  of  rvpn^M'iilalivM  of  twenty 
Flatc  boartU  of  hoalLh  wer«  held  diiriog  Ibc  tame 
weitk.  At  Umc  meeilngi  a  lepreiRntallre  of  Iho 
Duinlnion  of  Canada,  and  nne  from  tbo  t'roilnce  of 
Onlnrio.  w«T«  pr<-«eiii.  TliUa»*eriibly  wii»>me  of  un-. 
uaual  itnporlAnce,  mmgp,  in  the  absence  nf  lui  elTeC' 
Eire  iiatli^nal  organ  I  tali  on,  thaotinlry  luuit  look  to 
UieM  liodlea  for  any  concerted  ndlun  In  coan  of  Iha 
appearence  of  eliolera  In  ilii*  roiintry. 

Dr.  IUugIi  of  llllnofg  bruiiuhl  Iwfore  the  conference 
a  carefully  prepareil  atatement  of  his  views  ti)ioii  Ihe 
laluo  t-f  a  proper  qtinianlliii-,  and  the  rlalina  of  the 
slalea  lo  a  prolctcllon  at  tbn  hatiiU  ol  iho  national 
govuniment.  and,  faltiiiit  thlt,  tliv  otiUiration  lo  pro- 
ii-ct  their  own  bordera  from  Invoaion  by  coniagloii* 
diMaso.  IU<  own  experience  had  Ifluglit  him  that 
cholera  In  i)iU  coiinirr  hud  invariably  accompanied 
tbc  liifMted  t>errun,  and  tbo  prrtoti  alonr.  eencnJIy 
att  cmi^tranl,  iiirroiiiided  hy  all  the  ilepresiitig  condi- 
tion* of  hi*  Journey.  Ue  regarded  the  dlrlnfection 
of  raga,  baapige.  etc.,  oa  of  mlnof  ItQportancu.  Be 
concluded  by  urxiiiK  upon  oonsrau  tiie  rehabUiialton 
of  the  Kailonal  l-oard  of  health,  or  Ibe  fonnaUoti  of 
toiuo  atronger  and  more  largely  rf|ire*cntaUT*  aub- 


•lUule,  wlih  puirtT  and  fundi  tufflcient  to  mainlaiii 
a  >anilary  iiuainiitlne  un  the  tralioatd,  arid  official 
Inai'Ttloii  of  the  Uiiea  of  Iraiel  by  ilver  and  nil  In 
Ibe  Inietinr,  and  to  aatUl  italn  and  niunldpalltlM 
in  iboiretforta  to  pretcnt  the  introduction  of  di»ea<«, 
or  to  /etnovc  It  a  ben  Introduced. 

Dr.  Cliaivcellor  of  Uaryland  prVMiiled  hi*  vMiwa, 
illSeiIng  a|>pnreiiily  very  widely  fnim  tItvM  hrouglil 
forranl  by  Dr.  ICaticb.  He  did  not  soceiit  the  con- 
UglaaiDMSat  cholera;  did  not  believe  in  the  value 
of  (juaranilnc,  which  wna  alwuva  attended  by  the 
danger  that  a  talte  Renae  of  ««etirlly  <ta*  eneemlered, 
■Ad  other  nece^ury  sanitary  preeanllotii  were  itcg- 
lecied. 

t)r.  Boll,  chairman  of  tbe  Board  of  Iieialtli  of  I^oaM- 
ana.  tug*A  a  qonrnntine  in  tli«  newer  and  belief  lenaBj 
of  Ibe  wonl,  — a  deieniiun  of  ptuu-ngert  aiid  ablp 
long  enoiugb  lo  aecun;  Iborongli  Inapeetlon  and  dla^ 
hiteetloti ;  the  fborlrr  the  jicf lod,  Ihe  belter. 

A  committee  of  nve,  cunilalltic  of  Dn.  Baker  ul 
Micliigan.  Walcott  of  MaMAchnMlta,  Herrickof  I.011- 
Itlana.  Rauch  of  llllnolt,  and  Bryoe  of  Ontario,  to 
wbolii  were  referred  all  the  pnpers  read.  rc|i"*ried  nr- 
lain  rectininiendatloiis  which  were  ailnpieil  by  the 
eonfcrence,  reeeivinfi  Ibe  votes  of  all  tbeMalo  race|>t 
Mlnnnnts:  tlie  toting  *  no '  by  reaaen  of  teaulBclenl 
time  to  emi»lder  to  Important  a  (sbJecL 

Tlieinninpuiniaof  ihif  report  are  the  following:  — 

TIal  Ihe  factor*  e"sentlal  to  ilie  dlfraw  arr.  — 

1°.  Tlie  Importallon  of  the  dlaeaie  by  >hlp>  tunto  or 
tes>  directly  frotnllaonly  pUe«  of  origin,  Inili*  delta 
of  the  Gangs. 

f.  Local  uiiaanllary  coiidUlon«  favorable  to  tb« 
[ocf  plloii  and  devolopanrni  of  tbe  dUeaM, 

^.  Pereooailck  with  the  dlwate,  or  tilings  infected 
hy  auch  (Ick  penoas. 

lo  view  of  tlie  posMble  and  probable  ItitrodiMilon 
of  chnlom  In   Ibe  coming  year,   and  the  roiKtant 
daii)[#r  from  other  conimunicable  dJwiue*  nt  forel) 
porta.  It  wa*  the  tenftc  of  Ihe  couiniltlee  thai  tbe  M 
ttonal  coeemnieni  should  maintain  a  nottotial  beall] 
aerrico  nhkb  nbould  Biahtlah  on  eScctlve  »yaloHi  o[ 
i)naraniinr,  ih«   nppolnliwnt  of   medical  oIKcera  . 
t'Ti'lta  Infected  ports,  Ihe  prevention  of  the  latidin 
of  iininlgranl*  until  the  dangerof  the  tuCroduclioii  of' 
cholera  by  ibcm  *)iall  have  puied. 

The  Inspection  and  quarantine  service  orlidnalij, 
devheil  by  the  National  board  wn«  approved,  ll  «» 
recoiiunendeiJ  that  eongieu  be  urged  to  appn-ppriale 
live  hundred  thoutand  dollars,  to  be  med,  the  nhotn 
or  a*  much  as  neeeaEary,  In  ca*o  of  eholera,  lor  iIm- 
purpoM  of  remoring  Ibe  disease  and  of  priiveiiiitif| 
its  »pr«ad  from  ttate  lo  state.  A  vigorous  proaecu- 
tiotL  of  Ibe  work  of  local  preparation,  by  cleaning 
foul  locniltio  and  rcinorlng  iiiuanltary  condition* 
in  anticipation  of  diMUe.  wai  ItiiUted  npon.  Tli« 
ooDcluding  senienee*  of  the  ref»on  are,  — 

"The  canae of  cholera  i*  contained  in  tbcdUebarga 
of  pennns  allecicd  hyibe  dlieucorin  tbmgilnfrctc4' 
by  ■aclt  ditehnriii'i.    .Should  tbe  dlaeoiie  reach   this 
country,  the  llr>t  cn*e,  and  atier  thin  ll>e  Itnt  caaii 
whldi  reacbeiany  given  eotninnnlty,  should  be  strict- 
ly Itolatod.    All  infective  uialerial  from  tbcMi  and 
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from  may  RiibMqnoat  nuo*  ibotiM  be  dMiroyad  In 
auch  inktinvr  u  to  itomp  ont  Ibe  diwMe." 

'I'hn  «)tifi.T«n«e  oiljouniMl,  lu  mMt  In  WuUlnglan 
on  tbn  sooonil  Tucsdnj  of  December. 


Twioui  «(l>UotiK  lUiMHg  illlTcrvnt  itatioo*  and  bj-  ce>i- 
lurte*.    Tbb  li  done  In  ili«  folkmlng  uMe:— 


EUCLID  AS  A    TEXT-BOOK  OF  GEOME- 
TBY. 

Altimudii  Eiictkl  bait  Imijc  iiiii«e  bimi  aupcneiM 
in  tba  tcbool*  bt  Ihli  cuuntrr.  \hv  rullun  Ing  K^llatt- 
o»l  nam  on  tfae  oslctii  to  irliii.-b  Eiiclld'*  'Elcm«iiu* 
MW  itlll  iiaeil  In  a\\\er  countrlni  mmf  |ui>t«  ot  lODie 
Intcrvtt  to  llie  r<-iu|i.>ni  i>X  SHenet.  The  tlipire*  kn 
derlToil  (rom  a  lial  o(  «ililii>iia  of  Eucllil't '  ElemenU ' 
and  '  Data'  up  lu  Ibc  yi-ar  IS7t),  conUiiicd  in  a  new 
Itu«Slaii  •cboni  odlUonof  titD'Elcmntiti'by  Prnrnucir 
V&>IicliFiiko-2»hliArehrnl[n.i  Ttili  i»  a  nnt^worUiy 
work  tn  KViTal  iitli^r  i>«pecl*.  Beildv*  iiuiu^roua 
atid  •xtcniiie  nolu,  ami  aildiiioua  to  Ihc  \v%i,  dc- 
•Ignvd  11  render  Euclid'*  ircalnicnt  of  genmnlry  mare 
paJ'Tlalili!  to  iiiU'tnm  ImIr,  aiid  tn  Bll  upiom"  liuMina* 
in  tlic  old  work,  ilie  aiilhor  Iim  prallicd  lo  lilii  traiit- 
lalioii  a  valuablo  dincrlalic-ii  on  tiie  asioiiii  and  jkis- 
MtatM  vnA  on  the  aa-csllefi  non-Euclldcan  svoinetr; 
o(  Bolyal  and  Lobacb^tmk]r,  ot  triilcb  a  niifflclrnl- 
iy  full  (ik«li^h  U  prp>CTit«d.  Tiial  a  man  lo  well 
ai-i|iiainl*d  with  niod«rn  Invcsti^atloni  of  Ihc  princi' 
piM  at  Iho  (clencc  o(  iipm.i)  ai  Mr.  Vilthclienk')- 
Jtahb&rclK'nho  (a  iilbliofj-nipby  of  tlil>  >ubji>cl  U  also 
appended  tii  tba  tolumc)  »1i«uld  prove  tucli  on  anient 
■dborenl  or  Euclid,  pore  and  tlmplc,  for  the  icbools, 
U  •  inily  remarkable  fact.  A  clciaeriiifiiflclimiof  bis 
uwn  liatof  vdllloiuof  Euclid  niif-blbarv  ■bourn  hint 
IbU  (be  moitem  miml  docs  ni>I  lend  at  all  tn  ilie 
dlMOllon  cil  a  revival  of  Kuclld't  nyitom  and  innthod* 
<B  sdimetrx. 

TbI*  11*1  ba>  ISA  uiilh«»,  of  which  If  bciong  to 
the  ni(«-i>lh.  HI  lo  ll>u  tlxlccntb,  83  to  Ibe  tevun- 
t«enib,  113  to  tb*  clihtoonlh,  and  Kiii  ii>  rlia  nlno- 
tMnlb  crntury.  'i'lii^  cnnmaratlon  lnciiid«i  rt-priiiu. 
irt  really  dinvmii  edition*  tbcr*  wcr«,  aecurdiii);  to 
the  author'*  cuum.  80  in  the  itKiccnth.  &»  in  the 
Mi-entiH'nlli.  CO  ill  Ibc  Clgblecnlli.  and  I  IS  in  tlie  ninc- 
lacnlli  century. 

Mr.  Viabi'iieiiho-/4khliri'licnk'>,  however,  dues 
not  |)r«l<tnd  tbut  his  lift  i*  cooipklv :  indueil,  be  bas 
not  attempted  to  preienL  a  full  anil  current  blbliag> 
npiiyof  all  edlllunoot  Rnclld.  The  title*  areglveii 
in  Hicfa  an  abrid^  toroi  a*  to  make  IdentUcklion  in 
DomccaMidlflictilt:  and  (ypoemfihlcalemn abound. 
Ko  American  cdmon  appvata  In  Ur.  Zftlihkrclienko't 
lUd  altboiigb  M-Terai  bate  bL-en  puUIehed  In  ibo 
Unit<-d  Sulc».i  Still,  for  our  pnrpoic  tb«  lUt.  x  il 
It,  ■  111  ylrl'l  some  lnlCReltii2  ro*u)ta.  Wn  Iiave  only 
lo  BTOHp  Itf  data  »a  aa  to  bIiok  the  diUribultoii  uf  Ibe 

>  ••  lilt  IHiiniilJ  aT  Bselld.  wllk  Bo  tiplwalory  ln)ruilo«llnn 
•nl  •aaotitUaH,  by  W.  K.  V4>lidi«ltii'2*lihu«b<aho.  Kl»ll, 
IMft-    H'HIpp. 

•  IIk  lltr«7  ofwiiiM  iinimiii  m  AmiqiHn  nf^tM  bf 
H.  SliiH«'>  Kuellit.  piiMli>«l  k7  l>Hilvar  «f  VlilMnlphla  in 
lOa  and  n*l  tnprnlrtlx.  Mid  HI  mdlilan  u(  Ui*  Mnt  llirrt 
liCWk*  «f  lh>  "ICI'lIirllU*  (l1a>'f>>r'>Ulll),  *ilh  nMrB.BIii1in  iIh- 
UUu  "Tk- <<u<nniy  nl  KnilM  iHili  unnnliKliini  by  li>nllu 
||nl>l>ttl,  l-Mti..J.  It.  IJpflxcMI  *  Co.,  IMI." 
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Thar*  CAii  be  only  on«  InterpMlaUon  oC  iImm 
nsurva.  Tbeyiiluatraie  in  a  ttrlfclng  wa^  <!>«  f*^ 
that  at  prcaeni  Enelld  i*  mod  aa  a  t«ic>inak  In  lb* 
*c)iooU  In  no  country  but  Enxlanil. 

Ttio  RriKliiih  edillont  conitltiite  ihlrly-one  per  cent 
of  tliv  wholi-  nnnibec  In  Ibo  IliL,  and  Dfij-ihri;*  per 
cent  of  those  in  the  four  principal  living  laiiKuaees 
(Rngliib.  French,  German.  iialUn).  Bui  tbl*  dia- 
pn>|H>rtlon  only  appftars  In  il*  full  *I^IIScance  wben 
we  lAki-  intii  noi'Mtiiil  Ibeliineof  piibliL'ati'>n.  In- 
ilMd,  Hie  table  tliowq  that  up  to  1^0  ibu  number  of 
edition*  in  the  above-mentioned  tour  l^nstiacc*  Is 
ahnoil  Ibo  lame.  —  vIl,  4£  in  Enjiliib,  dO  Id  Ffoncb, 
40  III  tinnnan.  34  in  Italian,  —while,  wilbln  Uie  latl 
forty  yuan,  M  Enutiili  edilloiu  have  appcai«d.  bat 
only  1  German,  0  French,  and  3  Italian  ftlltlont. 

In  Franco  Ibe  yoki-  of  Euclid  waa  thrown  oR  aa 
early  aa  the  en<t  of  tlie  latt  oenlur;.  Tbe  lott 
Frpiicli  *cIinol  edition  of  Euclid,  accordlnj;  tn  Sir. 
/akiihrcbf  iiW<  liAi,  wiu  pnbliMied  In  ITTS.  Tbut. 
in  I'rniirc  tlic  i>iid  of  Euclid'*  rvi^o  coincide*  wttli 
|.b«  bi-|;tnning  of  the  tfoeh  of  grenu*!  i|ilendor  In 
tbe  binlory  of  iDNtlieinalicai  reicarch;  and.  Indcal, 
it  I*  well  kuuirn  that  tbl*  cbnn)[«  !•  dlrvrtly  duo  lo 
the  Innuencc  of  tlial  celuhraieil  adiooi  of  Erencb 
geoioetcn  who  tfivts  nuuh  liuire  to  Ibe  latter  pari 
of  the  i'i;{hlccnih  century,  and  won  for  France  ber 
unrlTalled  «upTem*cy  In  niathrinmicii  fclcncr  dnrliigt 
thItjHTbiil.  Irf-it^ndr«'*  'Element*'  look  ihe  pl>c«o( 
Euclid'*,  nnlil  he,  in  hi*  luni.  had  lo  yield  Id  more 
modem  Inllueiicci.  And  a*  eirfy  as  ISI4.  IfelambrE 
and  I'rony.  In  their  report  on  Fcyrard'*  critical  Irl- 
)iiii!unl  edition  of  tbo  'Klemctii*'  aiid  'Data,'  wvra 
Juitilleil  In  *|HiiU(iiif  of  Eueliil'e  uetliod  a«  >une 
nutiiL-m  pua£e  d«  mode,'  anil  of  Lit  *ijle  a*  *au* 
Jourt'hul  |>eu  connu.' 

Italy,  8p;i]ii,  itiiMia,  and  ol1i*r  MiuBtriM,  toon  fol* 
lowed  anil.  Ev^ryiihcn*  ibe  iulluence  uf  Ihc  Frencli 
■chool  waa  felt;  au<],  until  tbc  latl  <|iiarter  of  a  c««- 
lury,  L«$endre  anpplanud  KuetU,  when  in  many  ct 
Www  cuuntrlc*  there  aruM)  aclkooli  of  (eoniet«rt  who 
inde|wndfttiily  proTldnl  (beircnunlries  wiih  ncellenl 
tex^booIta  of  tbeir  own.  In  tivmiiny.  Euclid  beld 
111*  own  longer  than  anywiirre  vlw.  Hut,  on  lb* 
utiier  band,  opponltion  lo  the  >>ld  ayetnn  li  tiowbrrw 
so  nnirvraal  and  nnooiaphiinlainic  now;  and  Bo- 
wliere  liu  modem  g<oinciry  found  so  many  untliiui- 
aalic  dUdple*.  A    7.iirin. 
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SHAFT-SINKING  BY  FREEZING. 

Tux  mathod  n(  *hA(i' link  ins  rHently  Envcnted  bj 

L  Ur.  K.  H.  Poptwii  of  A*('IirnLk'lH.-ii.  by  nimns  a(  the 

I  artificial  produirUon  of  low  Icmppralun'c,  U  an  lliuv 

Imtloii  of  ihc  new  luid  iinrxpctciod  direollons  In 

which  cliomlrnl  aiid   iihy^k-al   pruoencH  b«coiiie  of 

Lwo.     In  klnkliijj!  ^llJlt(B  for  mhiJii!;  mid  oilier  rngi- 

{necring  purpoiva,  &nd   )a   the  conttriictlnn  nf  ili-op 

'  fouailatloDS,  (bo  prvHinco  of  iiiiich*iui(t  liim  ittway* 

Iwen  drMdml ;  for  |[  curl  he  fi«ii«tni<«il,  If  ax.  oil,  uiilf 

vllb  great  itlfllciilir  and  ospeute.    Wbilo  the  ii*c  of 

^•ompreUMl  Mir  hai  unablcil  us  to  clnk  slinfts  and  piscn 

foiiiidatiODB  ia  wnlcrbaarlnK  »traUi.  w<i  ure  liniiKd 

la  doptha  not  much  «icee)liTigoiie  >iiiiii)r«d  ttvt  bj 

the  practical  tiialiiUly  of  the  human  s;ii«na  lo  ea- 

dura  jsrealer  Alr-pr«ature*.    Mr.  rocucb  hu  luccets- 

fully  appHod  lo  iiidi  cases  a  mitltinit  of  ahaft-fl liking 

by  frvi'iiti^-.  which  bids  fair  to  (viiioie  nil  t)ic  Iroublc. 

Ho  propoici  U(  do  away   wIlL   tlie  pumps  and  air- 

[coiiipn!Mor«,Io  trniaform  Ihi?  iiirroundinplltiuM  toll 

Into  a  sulii]  wall  of  kc,  and  In  thla  way  to  raduco  Ihe 

problem  ol  (hnfl^ltiklng  Ui  Ihat  ot  work  tu  lianl,  dry 

ground. 

A  •r»iein  of  tubes  Is  ■unit  around  and  wlihln  the 
atU  of  tlie  propoKit  shaft,  and  a  aalln*^  solittioii  *uch 
M  chloride  of  otlcluni,  of  rery  low  I«ni|)eratur«, 
bKvtng  for  lu  rrf«iiiig-potiit  —  iO"  P..  and  pasted 
throtigb  a  Cwtt  tee-macbUi«,  Is  caused  to  circulate 
tbrou^b  the  (yacem  by  ncana  nf  Inner  tube*  until 
the  ■emi'fluld  soil  Is  solldlfled  by  oongeUilon.  Tlie 
I  lenip«raliir«  of  the  ground  bMbeui  redncpil,  In  »rlu- 
I  ftl  work,  from  52»  P.  toO"  P.  In  twenty  days,  freei:- 
liig  wilhin  a  circle  of  about  flve  feel  diameter  arvund 
each  pipe,  and  proiliie!ii]f  lu  the  quicksand  Ihc  solidi- 
ty of  RnixUtonD,  w[lb  all  iu  pmpertlna  of  •lability, 
and  a  ciiiivhijidal  fracture. 

Tlie  method  of  pulling  In  plac*  the  freeain^.pipei 
I  Tarlea  with  the  joeallty.     When  llie  ijuluksand  ho*  n 
'itighl  thli'hniOB  only,  and  the  shari  i>  ain'ndy  sunk 
to  tlm  wsiur-len'l,  ilic  pipes  arc  simply  fori-fd  iolo 
Ihesaiiil  wllhasund-pump  working  limiilH.  Tills  was 
the  system  aelually  employed  at  llie  Archibald  ininc, 
near  SchNeUIIliiitui,    Pnuala,    whero   twenty-ihrve 
pl|>ea  tie*rly  eight  Incbe*  In  dlnmeier  were  annk 
tbrougb  a  water-beM-ln^  siraium  ci]tlit««u  feet  tliick, 
■Dd  at  the  Max  mine,  near  Michaikowiu,  Upper  Sl> 
Icala.    ]n  oilier  ca»«s  a  ljuriii];-miichineis  UAcd  which 
put*  down  four  pipes  at  a  limc,  and  la  worked  by  tlie 
'  Water. jet  system.     II  thn  tlutd   toil  lies  at  uoErMt 
depth,  the  hole*  tor  llie  pi  pee  are  bored  fmin  tlie  sur- 
face, and  the  pipe*  are  lo  arranged  that  tlw  shan  can 
be  sunk  lusldt  of  them;  but,  when  the  water-etra- 
I  turn  ii  at  a  great  depth  below  Uie  aiiiface,  a  abaft  of 
I  wmc  three  trol  grtaler  dianieier  thin  the  finished 
I.tbaft  la  llrsl  gunk  Ihrougfa  the  tnn  giound,  so  as  to 
T  permit  of  the  ainking  of  the  pip«  ibnineh  the  lliiiil 
I  rtrattjm.and  theconalruciloiiof  llie  tlnat  tliafi  wliliin 
tfaem. 

Al  the  Contniin  mine,  near  Berlin,  one  hundred 
and  Hven  feet  ot  quicksand  had  to  be  ppiietrated, 
Engincen  bad  been  baSlvil  for  year*  In  their  ■ttcra]its 
to  oTCJCome  Uie  dlfUculUus.     In  iblrtythree  days, 


Willi  iist4W]i  pipe*,  Mr.  Poetadi  bad  aecnrrd  awall  Vt 
Ice  six  feet  Uiick  around  llie  shaft  area,  and  Ibe  shall 
I*  nov  being  exmvaietl  and  curbed  witbutit  special 
diffleulty. 

A  »er>««  of  briilge^len  ti  to  be  sunk  by  ihia  motbnd 
near  Buchnreai,  Aosiria.  Thit  UMeoninMliaseep*- 
cial  inierest;  as  It  will  aSord  a  t«sl  ol  tlie  eMIiiliiglT 
just  claim  of  the  Invoblor,  Uiat  bit  plan  open*  up 
gresi  poa*lblllll««  In  fiMuiding  brfdice-plort.  A*  op- 
powil  lo  ibc  e«mprvueil-air  proceu,  tbe  main  edvan- 
lagea  are  In  tbe  praeUcAl  abeeoce  of  limitation  In 
depth,  and  the  rollof  ot  the  laborer*  frotn  the  oHecta 
ot  aevere  air-pratenrea.  The  entire  plant  can  be  nacd 
repeatedly,  aa  the  p\\wt  can  be  withdrawn  at  toon  at 
the  ground  thawi  out.  The  cost  ot  an  undertaking  | 
can  also  be  estimated  In  adTance  witli  rMtotiKbUl 
certainly. 

A  more  deified  desicil]itlan  of  ihlt  proceta  It  iilr«n 
in  Ihc  EwjSneering  ariM,  ,lune  7,  1884,  based  on  an 
article  from  llio  '/.riUfhrift  /fir  brry.,  hvUrn.,  wii 
enJinenteMFn  in  Prrtit»i>etten  tta/ilr,  and  In  tl)Q  Enoi-  ' 
neerfn^  neais,  July  fl,  1SS4,  wltli  liluitrsLion*  of  UiO 
plant  used  at  the  Centrum  mine. 

CnAF.  e.  QnsKXK, 


AMERICAN  ORIENTAL  SOCIETY. 

TiiR  Araerican  orlenui  society  held   lla  autumn 
ffioothiK  at  the  Johns  llnpklns  unWcr«lty  In  B*IU> 
more  on  Wedneaday  and  Thursday.  Oct.  SO  and  90, 
A  ftransnar  of  the  Slamree  language  WM  reported 
M  nearly  iliilslied  by  one  of  the  members,  Rct.  S.  C, 
Georfte.    A  vocabularr  of  ihe  Hortlock  dialect  luul 
been  olTered  to  the  tocleCy  for  publli'iitlon  by  a  niia-- 
slonsry  In  iho  Caroline  Itlands,  and  a  imntlailon  ofj 
the  I'lrm  Soiiar  from  the  orlfllnal  Hindi  by  the  Re». 
J.  11.  Jsmieeon.    Tlie  PeklniK  mii«i<>iiar>-  auoclatlon  i 
sent  resolutions  respecting  the  einlnenl  Sinologue^ 
Dr.  S.  W.  n'llliams,  the  lately  deceaaed  preaidont  of  ' 
the  Oriental  society. 

Kourieeii  paper*  were,  prveenlvd  lo  lite  loclety. 
Tbe  extreme  ea«I  was  repreeenled  by  n  piper  on  the 
Korean  uumi^rali  and  alphabet.     Mr.   Kockhlll,  an 
niCud'"'  ot  ihe  IT.  S.  cmba»y  to  Cldna,  pr««!Uie<l  to 
the  library  a  Til«taji  book  of  poems  by  MUaraspo.  i 
Buildhitt  mlMioii4ryof  tbe  eleventh  century;  and  his. 
paper  gave  an  account  of  the  work,  with  aiteclmoD  | 
tranalatlone.    The  president  of  the  society,  ProfeMor 
Wliltney  «f  Vale,  dlsnistrd  a  groupot  aoriatfona* | 
in  SanKTlt.    Tbe  forms  in  queetlon  are  «(  eepeclal 
Interest,  inasmuch  as  ibey  furnltb  a  ^ooil  le*t-cas« 
for  Uie  grnoral  irasiworiblness  of  Ibe  llindu  tclenc*  ' 
of  graniniar,  at  compared  vlili  tlie  moil  modem  treM>  i 
ment  ot  ibe  ■ub>eeu    Profeuor  Bloomacld  at  Jolina  { 
llopkliu  discusard  Ibe  potlllon  o(  the  Teltana  satrBl 
lit  the  llITaiure  of  the  Athom-Teda,  an  ImpoTlaDl^ 
lest  of  which,  tbt>  Knui;lka  sutro,  be  1*  now  editing.  ^ 
Sereral  Syriac  and  Hebrew  piqwr*  of  t»lne  were  pre- 
aenied;  but  ve  mutt  pea*  them  by  tor  want  ot  tof- 

flctrtit  space. 

In  A'SyrlotdKy,  nnallr,  tliere  was  an  account  by 
Frofettor  Lyon  of  Harvard,  of  the  laii  Instalment  of 
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tb«  cnnciforB  iuicripUgDi  al  western  Atio.  Tlili 
MDtiLln*  a  tcreat  dMl  of  lliisnlMlc  niid  liitturickl  ma- 
torin):  e.g.,  •liflt  of  fuurliiiiiilrvilanil  flgiily  Aujrrlali 
*wtM  •(>  Krningcd  w  I»  nliun  lui  ■u|uniiitni»:i>  wilh  aii 
aiphaiM  on  the  pari  ol  ihp  wriier.  Wi-  limi.  Oral,  a 
•eriM  o(  groap*  ol  verb*  who*!-  (In;  and  tuconil  cori- 
KonNiiu  ar«  the  nta«;  uxl.  ii-cmilly,  wllliln  thcM 
gmu|Hi,  ihcy  bn  •mngnl  accorJiiie  to  t1i«ir  final 
corwoiiaiii.  Thl*  !■  ilic  fim  Inscription  tbowjiigt 
ftlpbabetlc  ortl»r,  ami  tUa  ■tplmbel  li  oubalnoilnlly 
Uie  ume  u  (lie  Ui-brew.  (Jii(»nuiiikt«ly  ili«  utblot 
i»  not  iIaImL  Tlii^ri!  U  alBo  an  IilKIorical  lnbl«t  ot 
Nabiinald  or  Hattonutu*,  who  was  king  wlien  Cyrus 
tuok  B«bylun.  Nabuiialtl  U-He  linir  be  n-itoruil  Ihe 
lample  uf  ibu  aiiu-fml,  luid  HMn*  llial  In  renewing 
tiir.  fDuailnilona  be  dlacoTereil  an  ultl  Jiituribed  lablnt 
Uut  bad  iMtcn  placed  there  by  tfarnai-Sin,  Ihtny-lwo 
liiiiidrail  j«*n  befnr*  lili  own  day.  I.e.,  about  37%(l 
B.C.  Tbe  inlri«s[  iti  arcbcciluey,  tbanforo.  In  ttsclf 
•omelhiiig  very  ancient. 


TAIT'S  LIGHT. 


Light,     ily  V.    G.   Tait.     E<.li)ibur(;)i,  Aiium  and 
ChixHt*  Blaci.  \i»i.    8+3Tttp.    H". 

Tiitabook,  iiniroini  witli  '  Il<-»l'  hy  the  xnini; 
author,  imi^vssos  in  »n  ominrnt  dc-grcv  tlic 
qiinlitic*  tvbieli  irndcr  all  Iwoks  Train  IVu- 
fCRRor  'I'nit  i-agrrly  welcomed  hy  aliidents 
of  pbysicjil  Boicnee.  Although  written  jiriina- 
rily  for  the  u&e  of  iinivt-rsiij  ntudentH,  it  oou- 
tnins  much  which  would  iulensl  and  intitnict 
one  who  has  uovcr  ))Ui-siic<l  u  di'liiiitc  cour-ic 
of  study  In  ]>)iysics,  whili-  thon-  is  not  it  litllu 
whtcli  will  dc-nuiiid  cl(X>e  nttvntion  fVoin  win 
B  woli-tiiniiiguyl  »ludcnl. 

The  first  chnptrr  gives  u  liricf  bol  pcrapie- 
iioiis  hietoricnl  skeldi  of  the  discoTcries  in 
the  science  of  light,  down  to  the  work  of 
AlhuKcii.  This  is  followed  by  chaplei-s  on  the 
eources  of  light,  and  aii  wioiirable  tr«atiDCOt 
of  the  coDBoijneuoce  of  the  leclilliicAr  projia- 
gatioD  of  lit;ht-waves.  Chapter  vl.  Ireala  of 
the  speed  of  li||i;ljt.  Chaptetti  vii.  to  x.  uk^Iii- 
sive  KK  ilt!VOii.tt  to  the  phenoiticna  of  rellcc- 
tioo  and  rcfnicUuii.  Of  iioliihk'  exodlenci!  in 
the  IahC  of  Wiitnii,  \»  the  diHOiiMioii  of  the  rnin* 
biiiv  and  hnloM. 

The  eleventh  chnpt^r.  doubtlesa,  contains 
most  tliat  is  novel  to  the  general  reader ;  for 
in  it  is  nn  explanation  of  ivfraetionB  in  a  noti- 
hiiiDOgonoouB  inediniii.  including  oa  sjiocial 
(%i«e8  tho  phenomena  of  mtro^.  For  the  solu- 
tiijii  of  the  ujosi  inlei'e.itin];  problems  |)reseiii(;d 
tiy  these  (Veiiuently  reeiirrini;  phenoiui'iin,  we 
aiv  iDdebteil  to  ProfcKHor  Tait  mure  tluin  to 
any  other  iiivcittigfttot ;  and  probably  du  other 
writer  oouUl  give  in  audi  Q  ainiplc  form  so  cluar 


a  prcAontatioo  of  the  subject.  Tb«  btst  eectiou 
of  this  '-hnptcr  t!ie  Aiitl)or  devotes  to  a  eulogy 
on  his  mn»U'r,  Sir  W.  R.  Ilorailton,  and  no 
emphatic  assertion  of  the  necessity  of  extended 
inatliemalical  study  for  tlic  student  of  pbraics. 
nda  concluding  paragraph  i»  aa  imiiortant  as 
it  Is  characteristic  in  style,  and  may  well  be 
(pioled.     It  reada  as  follows :  — 

"  HV  hava  tboujht  il  absoliiielj  iii-ceMnry  U>  point 
out,  evpn  In  an  elomeniaiy  wurli like  th!».  ibat  >U«h 
a  ipnrfni'tlv  itciiTal  mrlhod  IBamlltoti'a  iirlnclpln  of 
varylnn  a.-tli'ti]  bn.'  been  deTelaiMiI ;  Iml  tha  f«w 
(rHKnK^ntnry  Uluuratiuiit  of  It.  whicli  alona  can  be 

flvnii  vlthout  (be  nse  of  hiuher  tiialbeniailc,  aiw  ao 
[ladcqunle  to  lbs  proper  exliiblLtouuI  Iw  power.  tliM 
we  do  not  8i»e  them  hen*.  We  hanJ  aald  enougli  to 
■haw  that  any  one  <rba  wMies  really  l»  know  tbc 
selriiPi'  ai  it  nuw  nlauda  must  pravioiKly  prepare 
lilniiclf  by  properly  exteiideil  niathfniallcnl  iludy. 
niien  ba  is  pusu■^^ed  of  tills  tiidl>p<in«n<>le  inilru- 
meiil.  he  may  boldly  attack  tho  prrcloun  alores  of 
Itiiowkslge  already  iici.'nmalat»d.  Tbere  l>, a* yet,  no 
adtniuiou  to  any  but  thoM  poaaBued  of  this  majter- 
key." 

FliioroNCM.-iice  and  absorption,  with  tbe  at- 
tendant phenomenon  of  aaomalous  dtftjwrsion, 
form  the  siibject-mntter  of  diapter  xii.,  wliicb 
contains  a  highly  intercstins  exlriicl  fiora  a 
recent  letter  by  Professor  .StoKC«  on  the  subject 
of  fluoresoenc'C.  The  nest  chapter  introduoos 
tlie  iindulatorv  theory  of  light :  the  remaindor 
of  the  l>ouk  lieing  a  development  of  it«  oon- 
flciineiiocK,  including,  in  Ihe  Qual  chapter  (xvi.), 
rwliation  and  sp^'clrtim  nnalyals.  An  appeodis 
c»Dtains,  1°,  IJamilloii  ou  theories  of  light; 
2",  lluygcns  on  rnj-s;  and,  .1',  Uie  wdt- 
ktwwn  and  astonishing  1ett4-J'  of  Laplace  to 
Young,  on  llic  nndulatoiy  thr^ry.  An  Index 
closes  the  volume. 

Though  the  book  is.  |)ertinps,  tbe  Dio«t  im< 
{xirtnnt  iiorjiiiBition  to  the  literature  of  it*  dUM 
for  u  iminbGr  of  yenrs.  tliero  is  one  partioillnr 
in  which  we  could  baxe  looked  for  something 
better.  Tbe  theory  of  lenses  given  is  the  old 
one,  which  hiiK  Imrtlly  been  Improved  since  the 
time  of  Kv|)lcr.  and  which  Is  rejieateil  in  all 
Knglish  elementary  irorkn  ou  pbj-sica.  By  It 
tiio  a  p  pros  i  mat  ions  arc  so  very  iini»errect  tliat 
ihey  are  next  to  useless  in  practice;  while,  by 
employing  Gauss's  im prove incntu  in  tbc  theory, 
formulas  uo  more  eomplicnied  in  fonn,  aod 
hardly  more  dilScult  in  derirntion,  could  be 
given,  wliicb  are  of  the  givatest  utility.  It  liu 
long  been  the  practice  in  (Jerman  works,  writ- 
ten fur  Ntiidciit!!  no  more  advanced  tliiin  tltosa 
who  will  be  the  readers  of  this  work,  to  give 
the  Gaui'Miun  theory  :  and  It  la  not  easy  to  sen 
why  Knglinh  writers  altouhl  luire  been  so  slew 
in  adopting  it. 


NOTIUIIIKM  t.   ISH.] 
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THE  MAMMALS  OF  THE  ADtRON- 
UACKS. 

A'tw  iort.  Bt  Cm.vtok  IIaht  Mkhiiiam, 
M.l>.  New  York,  Fo«(n-/>r.,ISSl.  10+816  p. 
8". 

Kkw  rvcont  works  on  our  native  aniinaU  will 
Iw  iKiriiscil  witli  kcouci'  iotereat  by  lUe  geiierni 
reatlor  ttmii  Dr.  ftleri'iam's  *  UammnU  of  ilie 
Ailiroiutack  ivgiou  ; '  !l  heinjt  n  i>0[>ulsr  iiarru- 
Uvo  of  tbe  batriU  of  lliu  iiiainniiils  of  tin-  grot 
AdiroDilack  wil<lc'i'n<-Si>.  niul  'in  no  aciiM,'  »» 
our  author  Miilcx.  ■  a  tedinic-4il  trwilisi-. '  UjimnI 
aliuoat  wholly  on  Qri}{initl  ohncrvalion,  in  the 
main  lltir  autllor's  own,  it  dilTcrs  widely  fh>m 
the  ohliiiiiry  works  oa  soch  subjecla,  every 
pa>te  liraring  strong  evidenco  of  long-con- 
tiiiucil,  iiilciligeDtly  and  patiently  conducted 
(if  1(1 -work. 

TIk-  region  nndcrcoDBideratIonoceu])i<-3)ic>r- 
lions  of  twelve  counties,  and  has  an  nreu  aliout 
one  hiindre'I  aud  twenty  niiles  square.  It  \» 
mode  u]>  of  inoiintaln«  iiml  whorl  rangt^x  of  high 
liJ!b.  whit'li,  eonfonniug  to  no  n-gtilnr  axis,  con- 
stitute irregular graujM of  iMolatvd  pcnks,  nearly 
thirty  of  whii'ti  iittxio  s  height  of  three  thou- 
sand rv«a,  while  five  exceed  Qve  thousand.  The 
region  u  everywhere  stndded  with  heautilbl 
takes,  two  of  which  ore  more  than  four  lliou- 
Mond  feet  above  wa-Ievel.  Tin:  wcsH-ni  Idinler 
of  the  ai-ea  liiin  an  altitude  of  about  a  thouxnod 
feet;  llie  land  t\»v*  tlirnco  caslwarilly  to  it« 
highest  i>art,  along  the  castrrn  bonier,  where 
the  eleiation  fall*  nbrnjitly  to  the  level  of  Lake 
Ceorge,  three  biindviil  and  forty-three  feet 
alMirv  liie  »oa.  The  region  is  mainly  covered 
with  evergreen  forests,  composed  very  largely 
of  B  single  genus  (Abies)  of  couirerous  trees. 

Owiog  to  the  elevation  and  nortbein  iioaitioii. 
the  fauna  of  the  Adirondai.-kK  i»  di^tiuetly  and 
almost  i>urcly  'Canadian.'  ,Snow  eoven  the 
ground  for  nearly  ludf  Ibe  yev,  with  a  niiil- 
winteraverogc  of  over  four  fci-t  in  depth.  Our* 
ing  tliia  season  the  tcmiwnitiirv  often  falls  to 
—iy  F..  and  simielinicn  to  -JO"  V.:  while 
"  variations  of  forty,  lifly.  aud  sixty  degrees 
Kalirenli«it  .nro  by  no  menos  uncommon."  and  a 
fall  of  over  seventy  degrees  in  Snceu  boure  has 
b<*n  observed. 

With  its  isolation,  ita  almoAl  nohrokcu 
fi>r<-sts,  and  its  peculiar  tojiograplile  and  cli- 
matic features,  uo  region  of  o<|nai  extent  ea;tt 
of  the  itocky  Mouutaluti,  doubtleiu,  otfent  so 
great  attraeiloiH  to  the  naturuli;it. 

Dr.  Merrlam,  iu  bia 'Oeneral  introduction,' 
devotes  some  nixlccn  pagex  to  Uic  topographic, 
cliinatio,  Ilora)-  and  faimnl  features  of  the  re- 
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gloD.  and  tlwn  treats  in  detail  the  rorty>«lx 
•pecieaomiineratrd.  in  it,\'«lematic  order.  Tiro 
of  the  spectca  (bartMir-tu.*al  and  fox-nquirTrl) 
arc  given  aK  aecidentat  strngglen;  and  It  ia 
presumed  that  one  or  two  shrrws,  and  two  or 
thtcv  baits,  are  still  to  he  added  to  the  list.  The 
wolverine,  moose,  and  elk  are  reooixlcd  as 
extirpated,  the  last  oioo^e  having  been  killed 
about  18i;i,  while  the  elk  and  the  wolverine 
have  not  becu  acen  there  for  nearly  half  a 
century. 

Dr.  &Icrriaiii  writes.  In  the  main,  leraely  aiid 
ill  good  taste;  altliough  his  lm|uitk-nce  with 
[mpular  fallacies  leads  him  here  and  there  to 
almost  undue  jHwiliveness  of  expreastion,  even 
though  his  [>osilion  nitty  bo  unassailable.  His 
p.iges  arc  replete  nilli  information  gathtred 
from  personal  obHcrvatiun  aud  from  trust- 
worthy hunters  and  guides,  and  sUovt  a  famil- 
iarity with  the  region  and  itanatiirfll  prwluetions 
which  oulj-  long  experieooe  could  give.  I'ar- 
tioulnrly  noteworthy  U  his  account  of  the  [>aii- 
tber  (Kelis  concolor),  which,  owing  to  tbe 
bounty  ])lflet-il  uiwn  it  by  the  'state'  in  1871, 
i.i  now  approucliing  extir]iiitioti.  Contrarj'  to 
current  opinion  aiid  tlic  authority  of  rcsjHiotable 
autliors,  this  anininl  is  represented  as  "one  of 
the  most  eowanlly  of  b<iasts,  never  uUackiiig 
man  unless  wounded  and  conwred."  The 
wolf,  coraroon  twelve  years  ago,  Ls  now  eom- 
iwiratively  rare,  the  special  cause  of  the  de- 
crease not  bring  obvious. 

Niiiet4:on  very  intereHting  and  entertaining 
IMigcs  art^  ilevoied  to  the  skunk.  —  apparently 
n  i^peeial  favorite  of  our  author,  —  In  which  a 
number  of  |>oi>nlnrf*lIadeiafvu\|K>Me<I.  among 
them  tbe  belief  that  the  btt«  of  the  nkuuk  is 
usually  fat.il  through  giving  ri>>c  to  a  ]>ecu1iar 
kind  of  hydrophobia,  which  has  been  luinied 
'rabies  mephitica.'  Dr.  Merriam  claims  that 
a  t>ite  fbom  a  healthy  skunk  is  in  uo  way  dan- 
gerous, as  tie  has  found  by  personal  experience, 
but  thai  skunks,  like  other  animals,  are  sub- 
ject to  rabies,  and,  when  thus  aOlicted.  are 
of  course  <lungcrous. 

There  are  thirty  ]Mges  which  relate  to  the 
common  Virginia  deer,  tlie  only  exbting 
nngtdato  of  tJie  region,  in  which  the  matter 
of  •  spike-born  Nicks  '  very  naturally  recelvea 
special  aUenlion.  In  1869  a  writt-r  in  tbe 
American  uatumliit  stAte^l  that  he  had  bunted 
deer  in  the  Adirondacks  for  twenty-one  years» 
but  not  till  vrilhin  the  last  (wwJ^j^a-.  -^«»a».Ni(^V 
he  begun  to  hear  of  spikc-V^V'^'-^^^™*''^-,^^  «jc 
storie-H  about  Uiem  mult Vv*'^'^**^^*^^-^.^^^;^  ^"*' 

yearto>-^«.  -  .  .■^V*^-*%;;;^-vv.-iS^^*^^ 
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of  tlic  AdiromUck^  south  of  Rnquette  Lake." 
Tlie  •pikc-liorn  wn«  described  m  ditreritig  grcat- 
ly  fi'OiD  UiG  vonimon  nntlcr  of  the  Hjiedeii,  U 
ooDRtRtJng  of  a  single  apikc.  more  slender,  nnd 
Bboat  hfllj*  &B  long  as  tho  iitiUi-r.  |>r(ijecting  for- 
wanl  fhom  the  brow,  and  gjivin);  ■■«  coDHidor- 
iiblc  fldvantngo  to  its  iiONscsworovcr  Ihc  coiumon 
buck."  liiouiiHcfiucncttof  this  n<l vantage,  tlio 
*  spike- horn H  '  wvrc  said  to  Iw  '  gaining  upou 
tlie  common  bncks,'  with  the  prospect  that  in 
liiim  llu-y  might  'entirely  supersede  tliem  in 
the  Adiiundneks.'  Tbo  descendants  of  tbo 
original  spike-horn  —  'merely  an  aeddetital 
fhMik  of  natnre* — are  supposed  by  thift  writer 
to  have  propi^.ited  the  peculiarity  "  In  u  t-on- 
stanCly  increasing  ratio,  till  they  are  slowly 
crowding  the  anllered  deer  from  the  region  tbcy 
inhabit," 

Altliougb  this  view  of  the  case  was  criticised 
by  sul'SeqiiL'nt  writers  in  the  yatttmlitt,  the 
original  an'connt  attrauti-il  tliu  attention  of  Mr. 
Darwin,  who  cites  it,  nnd  generalizes  from  it  " 
in  hi*  -  IVMceiil  of  man.'  It  has  since  been 
nfflnncil  by  high  aiitborities  that  the  '  spike- 
bucks '  of  the  Adirondaoks  are  all  nothing 
more  than  >-oarling  bucka  with  their  flrst  ant- 
lets. 

Dr.  Merriam  scouts  the  tdcn  (and  we  think 
with  good  reasou)  lh«t  llie  ■  Mpike-backs' 
(which  hove  obtnined  no  little  celebrity,  and 
been  the  basis  of  mnch  speculation  with  some- 
what vi»ionnr>'  irritcfs  on  evolution)  are  ii  dis- 
tinct rant  of  dei-r,  and  ts  able  to  cJlc  but  a  single 
cxcepUon  to  tbc  rule  that  '  spiko-horn  bucka 
nro  nlways  yearlings,'  —  that  of  a  maimed, 
verj-  aged,  ill-conditioned  animal.  Tltia  ts- 
eeption  be  views  its  an  illustration  of  tltc  ten- 
dency iu  cxiretue  age  for  certain  parts  to  revert 
to  a  condition  reaembliitg  thnt  of  eaily  life,  and 
of  the  foct  ibai  ill-nouiisbed  bucks  bear  stunted 
and  more  or  less  imperfect  antlers.  All  year- 
IIrbi,  however,  do  not  have  true  spike-boms ; 
and,  if  the  term  be  made  to  include  all  nn- 
branebed  nntlci'K,  Dr.  Merriam  inclines  to  the 
belief  that  two-yenr  old  bucks  may  sometimes 
grow  tliem.  The  mj-tb  of  tlie  apike-horn.  like 
mnny  other  myths  in  science,  will  doubtless 
still  live  on,  with  the  cbaraeterlatlc  )>ersiHtency 
of  fandful  errors. 

Dr.  Merriam's  observations  reH]iecting  th« 
bats,  the  moles,  and  the  shrew*,  throw  muc-h 
light  u|ion  their  olntenre  ways  of  life  in  con- 
Snemcntma  well  a.t  in  n  alate  of  nature.  His 
biographies  of  thv  roilents  are  also  fbll  or  fresh 
material.  Attention  may  be  esi>eclally  directed 
to  llic  accounts  of  the  gray  and  red  siiuin-els, 
not  li-f.t  fnr  their  grace  of  illetiun  than  for  their 
flilDCM  of  deUil,  and  vividuc&a  of  porti-ayal. 


THE  MOSSES  OP  NORTH  AMERICA. 

ilanniil  of  tht  ntoistt  of  Xorlk  Amtrim.  By  I.KO 
l.KsqOKHCUX  and  Thomas  P.  Jamxi.  With 
stxplatM  illustrating  tlie  genera.  BostOD,5'.  £. 
Caaino  S-  Co..  1884.     HTp.    B". 

TiiANKK  to  our  sole  survi\ing  bryologist, 
Iho  venerable  Lesquereux.  wo  have  at  length 
8  comprehensive  manual  of  Xorih-Ainericiui 
mosses.  In  conneition.  ISrst  with  Snllivant 
until  his  death,  and  more  rri'L-ntiy  with  James, 
who  devoted  himHelfunwcaricdly  to  Ibe  ncocft- 
san'  tnicroHeo|iical  invvsligntion  up  to  the 
very  day  almost  of  his  passing  away,  Mr. 
LejKiuercux  has  for  years  been  more  or  tc«s 
actlTcly  engaged  in  this  work,  and  now  hap- 
pily 8C^«  its  completion.  Those  who  have 
been  attracted  to  this  most  interesting  family 
of  plants,  but  have  been  deterred  from  their 
study  by  the  dearth  of  accessible  books  u|wu 
the  subject,  wlU  here  find  their  chief  wants  su|»> 
plied.  It  throws  open  to  our  younger  tiotanisis 
a  broad  field,  where  much  can  1k'  dum-.  and 
needs  to  be  done,  and  where  enviable  rcpntn- 
tions  may  Im  won  by  patient,  skilled,  and  judi- 
douH  workers. 

The  history  of  our  mosses  begins  with  Dil- 
lenius,  who  hod  recched  about  a  score  of 
species  from  ,Tobn  Bartram.  colomia  cHrioiut 
of  I'hiladelphin.  and  from  Mitehell  nnd  Clayton 
of  Virginia,  describing  and  ligiiring  them  In 
bid  '  llistoria  mus<mrnm,'  in  1741.  .Some 
other*  of  Clayton's  collection  were  described 
later  bv  Gronovius,  but  only  seven  of  these 
!i(ieeics  were  reeognired  as  from  America  by 
I.inni-,  in  his  works.'  The  first  edition  of 
.Sulliv-int's  •  Mosses  of  the  I;nited  Ktatea ' 
{originally  published  iu  the  first  edition  at 
Cray's  Manunl.  in  irs-jS)  includeil  24)5 specie*, 
of  which  fil  were  oxdusjvely  Amcri»m.  In 
the  second  edition  (1K.>6)  the  mimlwr  waa 
iiicteiued  to  iU'i,  the  Amcricnii  specie*  btiilg 
U3.  In  the  pivsent  work,  with  a  wider  range, 
there  are  de«eriln-d  HH.T  species.  363  eonlined 
to  North  America,  and  3\  others  found  only 
in  tropical  ,\nierica.  Of  Ibeae  American 
spi*cics.  one-h.tlf  (ISO)  were  detected  and 
<le8mlH'd  by  our  own  .Snllivant,  Lesquereux. 
James,  and  Austin:  tlie  remainder  by  Kn- 
ropeans :  there  having  been  scarcely  a  bryolo* 
gist,  from  lledwig  nnd  Scbwaegridtcn  to  the 
present  generation,  that  ha«  n<rt  Ix-en  conocmed 
with  them.  A  eon^idenihlc  numWr  of  the«« 
spedca  have  been   made  on   scanty   matctial 

>  Out  of  Uii»  Uanwi  (pcrln  U  iMt  rrAnvi  »■  ■■  lbs 
■naniiit:  di..  I'hiuiiHni  (v'lIi'Wfnt.  bn**]  uik'U  the  'S^huMtS 
fnLUt  i<iH<rt1i>j»,  tffnniin]B,|.f|]4iirir1it.'(iritMlrik^u>,  *hl<^  I*  l>lfik 
I'luJun  niuLnMit.  r4u1Uv.  and  l^aq, ,  u^  it1il«li  mvvt  ha*  i**i~  ^ 
I'll.  mnlliH  •jnanj'inr,  'r.'inplodan  cwiIhhmi^  UMIiirt- 
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from  a  single  locality,  and  nra  of  quealionsble 
validity.  They  have,  however,  to  be  recog- 
iil2eU  in  a  irork  like  this,  and  in  the  wnnt  of 
positive  evidence  to  exclude  tlwin ;  and  it  re- 
mains for  Aitura  ntudeot*  U>  dolcrminc  thelr 
Iroe  slums. 

I.nlo  Eitro|>L-nu  niithootios  arc  horv  fotiowcd 
in  :>i:iuirutii)g  tlii'  niii.im.tlous  genera  Sphngmim 
and  Andn-at-o  -m  distinct  orders ;  while  in 
till*  iJnnci'nr,  or  mossM  proper,  Schimper's 
arrangement  is  in  grneral  adopted,  with  an 
occasional  consolidntioH  of  his  too  Dumerotis 
tribea  and  genera,  —  iiolably  In  ibe  case  pf 
the  genus  Hypnutn,  whieh.  under  twentj-eight 
aub<;enera,  U  made  to  include  nearly  a  founh 
of  nil  the  a|)ecieB.  Itv  several  artificial  and 
anaEyticid  keys  the  stiidetil  is  iiided  in  i-c^rerriiig 
bis  [)laul«  to  tlieir  proper  tribes  and  grnera, 
the  diaraetcra  of  n-liiuh.  as  noil  as  of  the 
8[H>cie8,  are  given  with  eiifUcient  riilnoM  and 
detail.  The  synonymy  and  citation  of  author- 
ities, while  not  iiumcrous.  are  snch  as  to  be 
of  service  (o  tl)p  student  capable  of  benefiting 
by  tbem.  The  habitat  and  range  witliiu  our 
limits  Is  given  nnder  each  s|>ecios.  but  not 
Always  with  sufHctcnt  detlnileness :  luid  it  is 
rarely  tlial  there  is  any  Indication  tliat  a  Hpcdea 
U  al»o  cxolie.  except  as  it  may  bo  inferred 
from  tbo  citation  of  Itriicli  and  .Schimper's 
figures  in  Ihc  *  Bryologia  Buropaea.'  The 
nomenclnture.  too  ollen  a  weak  ix>int  with 
brjologisia,  is.  on  the  whole,  to  be  commended 
as  ill  oonlbrmity  with  acoepteil  rules,  though 
subject  to  uriticlsni  in  some  cases;  as  where 
tliv  (ci^neric  names,  I'lota,  Tctntpbis,  and 
Airii-huni.  are  n-talned  io  place  of  tbe  earlier 
rlVctMxia,  (icorgia,  and  Calharinea  of  Khrhnrt. 
"^be  views  of  Mnollcr,  Miltvn.  and  l.ijidberg, 
'hui  not  followed,  are  in  many  <aiM-»  given  in 
tin  aynonyniy. 

The  publishers  have  made  the  book  atlrnetive 
by  large,  clear  type  and  good  paper.  31any 
would  doubtless  have  prefeiTcd  a  Bomewhat 
smaller  ty(ie  and  thinner  paper,  by  which  the 
bulk  of  the  volume  ml>;ht  have  been  reduced 
at  lea:it  ouf-half.  Publi-Hhers  should  riimcmber 
that  tlic  oonvenlenco  of  a  '  haixlbook  '  is  in- 
versely as  its  Hize.  S.  W. 


GEOLOGY  OF  SOl'Tll-EASTERN 

piiXA\'srr.vAyiA. 

ThitM  prAeni&i  &  la  Faeoll^drt  iHencr*  d*  IMt  tmi- 
vrrnt^  d«  Front*  pour  oilentr  ft  yra/le  de  docUur  h- 
tciencft  rmlwvOti.  Par  pK»<^iroit  FnAXKIt, 
AM.     UUs,  1888.    [e]-t- 170  p  ,  4  pi.    4". 

Tliid  work  is  b«scd  upon  tho  autltor's  labors 
AS  a  member  of  xiui  second  geological  survey 


I 


of  Pennsylvania  during  the  aeven  years  fWno 
1874  to  1881.  being  essentially  a  syitopeis  of  his 
puhlislieil  re(>ort«  (C,  C.  C*.  C)  on  Adams. 
York .  Lancaster,  and  Clicater  counties,  lliesc 
counties,  witli  Ibu  addition  of  Delaware  and 
I'hilailelphia  countjea,  which  are  gctdngically 
but  nn  csctciiKion  of  Chester  county,  include 
nil  that  iiart  of  I'cnniiylvania  south  of  tiic  belt 
of  triassic  sandstone,  stretching  from  the  Del- 
aware to  the  Sus()uelianoa,  and  east  of  ^outh 
Moimtain. 

I'rofessor  Frazer  recognizes,  in  Uie  rocks  of 
this  limite<l  area,  representatives  of  the  four 
principal  divi^ons  of  geological  time.  —  the 
ceiior.oic.  luesoxoic,  palcoxolc.  aitd  eozoic 
eras.  The  tertiary  beds,  however,  are  of  no 
commercial  or  structural  i[ii|>ortancc.  being 
ivstrlctcd  to  a  few  small  isolato<t  [Mitclics  of 
marl  and  lignite.  The  mesozoic  or  sooondai^' 
rocks  are.  of  course,  tho  trinssic  sandstones, 
shales,  and  trap,  concerning  the  limits  and  age 
of  which  geologislB  are  generally  agreed. 
With  these  exceptions,  this  is  eEscnlially  a 
region  of  cr^'Stalliuc  rocks ;  and  tlie  iikterest 
of  tills  memoir  undoubtedly  centres  in  the 
chronological  disposition  of  these  stralitled 
crystnllinea  tuadc  by  our  author,  wlio  evincL-a 
an  api>redalJon  of  the  ililliciillics  attending 
any  solution  of  this  vexed  problem  in  citing  the 
lingular  fact  that  those  sections  of  tbe  United 
States  which  are  tbe  seats  of  the  densest 
])opulation  and  the  olde^it  civilization  are 
]>reuiBeiy  those  where  the  opinions  of  geologiitls 
conecming  the  age  of  the  rocks  pi-esenl  llie 
greatest  divergence, 

Tlieae  rock«.  and  their  exteuJuoa  in  otlier 
states  of  tltc  Atlantic  scal»ard,  have  iN'cn  the 
priiiri|iial  baltlo>ground  of  American  geologist* 
for  the  last  forty  years.  In  all  regfons  the 
chief  diniculties  which  tliey  prc«cnt  an-  tltcir 
striictnral  complexity,  and  the  general  absence 
of  organic  remains.  But  to  thc'^c  we  Imvc 
addc<i,  in  tbe  district  in  question,  a  lopogi-apliy 
alTordlug  few  ndiable  outcrops  of  the  rocka. 
Tbo  Saaquetianna  forma  a  remarkable  natural 
section  of  this  region,  crossing  the  strike  of 
all  the  fonnations  between  the  conl-uieasursa 
and  the  fbmlanienlal  gneiss.  But  even  here 
the  exposures  are  fenv  and  jioor,  although  what 
is  deiliiitely  known  of  tlie  siiCcCJtaion  of  the 
lower  formations  in  Pennsylvauin  has  been  in 
great  part  derived  from  the  study  of  tiMt^K»i«»- 
along  this  river  and  the  Schuylkill.  ^  va^» 

Our  author  regards  these  cry8tlfcW^^^^^K^!7s 
as  belonging  larg,t\."j  \»^^»t  »Mv«  '^"''^-^c»'«^^ 
tions.  and  acce\i\*W  .\\vv*:  ^-^"^^^^^  ,  *  . 
Laurentian  unA     \V«wiss.^   ^-i^-«^  ^- «-»:■* 
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giwUites.  wUh  tlieir  iK-oomiMnyinfi;  CMrae  limo- 
tttotic  ttml  grsiiliili; :  nmt,  to  Uh-  l9itt«r.  a  large 
part  of  the  etiloritv  and  mica  sdiists.  and  eer- 
pcntinc,  with  aiHodnlcil  limcsioue.  8tcntit«,  ant) 
argillit«,  nml  chromic  amt  nickel  ores,  east  or 
ibe  Susquehanna,  and  the  felallip.  ulilorliic. 
cpldotic.  and  quarUoee  rochs  or  Uie  South 
MouiitaiD. 

Tli«  felsUca  nr«  said  to  be  distinctly  IrUt- 
iitrntilicd  with  the  otIi«r  rocica  luuned,  itnd  the 
tlicor)-  of  tbelr  igneous  origiu  is  vigomusly 
COtDb«U>fl.  The  [Msitioii  uf  the  Iluroninn  in 
tbia  n^ioo  ht  ithoivn  to  bv  uli'arly  aliorc  the 
I.«ireiitian,  and  K'low  llic  prirnnl  sandstone  ; 
but  it  is  alwo  nllonroil  Cu  fill  this  grcil  gRji,  to 
the  exclttsion  of  the  Mont.-illian  syet4?m,  which 
Dr.  Hunt  has  recognized  here. 

Tbe  Taconian  system  is  not  admitted  to 
t!ie  PenuBvlvania  cotiimn :  bin  the  quartzitc. 
sdtistfl.  marble,  argillite.  and  iron-ores  claimed 
by  ittt  dofender§  are  refenvd,  as  by  the  ftrst 
HUrvvy,and  by  l^sley.  Dana,  etc.,  to  the  Caw- 
hriaa.  With  tbc  cxeepiiou  of  tlic  Scolitlms, 
foiiDil  in  a  small  pact  of  the  no-cnllod  primal  or 
l*ot«iljim  SL-rieM,  ull  iIk-kl'  rockit  turt:  aliki?  LiMfoi>- 
ailiftroas.  l.itliolo);i(;ulIy  anil  HtraligniphicAlIy 
Ihey  present  liltlc  nwcmliljincc  to  the  primal, 
iinroral,  anil  mminnl  vre«t  of  tlio  great  valley 
and  in  New  York:  and  hence  the  confideot 
rercrciice  of  these  semi-crystalline  rocks  to  the 
hortzonti  named  i^ctaa  to  reet  on  a  very  alendcr 
basis  of  facts. 


XOTES  AND  NEWS. 


Tax  Kngl'"')  nitroiiomcn  continue  ttiolr  obser* 
tailons  of  tb«  uraac  rvl  (poi  on  tli«  planet.  Jupltar 
witli  all  tbeenilxMluiii  of  luucyoar*;  onvobMrver, 
Mr.  Slanley  WIUi»>iis.«bUinia^  as  «Mlr  ai  (b«  mom- 
Ipf  o(  Sept.  an,  a  fsTonble  sight  of  lliat  part  of  ili« 
disk  of  Jiijilicr  wliicli  ■hould  be  oecnpl«d  by  Iho  nA 
■pot.  It  wa*  till!  a  Tiklble  objoet,  nlthougb,  at  the 
Uun  nafaronble  poRitloii  o(  ilic  pUn«t,  onaof  os- 
tmiM  dlOlculty  and  ileKcacy.  Only  h  wry  occasional 
glimpse  of  it  could  be  oHalned  at  ail,  u  a  taiTit  patch 
of  uo  particular  color  or  boundary,  nntU  &fior  Its  tran- 
sit of  ill*  central  mrridlaii,  whnu  tiio  »|iol  wjw  oncn 
M«n  in  lt«  pnliroly.  ami  with  a  ili«tincl  mlil!*)]  Vxngfi 
about  ll.  Tho  great  hollow  in  Ibu  red  Buuth  u>tiiBto- 
rlsl  bell  ttlll  remain*  vUiblc,  but  it  apppan  l»  huTU 
tnuch  dlmiuiiiied  In  ptninncat.  Mr.  WilllatDi  lias 
also  obaenvd  tliree  equatorial  white  apou,  ani«  ot 

wfakh  U  probably  Ideolicai  with  a  W«tl-knOwn  white 

«pot  olilcli  Iiu  bfien  tullancil  (or  many  year*.    Tbe 
red  spot  ha*  olio  br«n  r(>*obiicr>nd  by  Mr.  Ueoalng. 

—  At  tb«  October  nicriliig  ot  tlia  Naturxl  lolence 
asMdatlmi  o(  Staian  Island,  Ur.  DbtIi  cxhlbiud  s 
spselBun  of  one  of  our  gn«n  f  ntshoppors,  Cono- 
eepbsltti  diMlmlll*,  which  h«  hod  fnund  wilhoal  any 


heail,  and  itridolating  while  perched  apoa  a  blad« 
of  graai.  When  touchnl  bj  the  finger,  tbe  Itiawt 
did  not  close  ita  vlng*  lishily,  a*  usual,  bnt  let  liirm 
rvmain  far  apart.  It  had  oviilonlly  not  been  toa^ 
docapltaloil:  for,  when  captured,  tho  Btucles  in  th« 
thorax  hod  their  normal  ajip^^rsnoe.  But  gradually 
the  tissues  dried,  and  on  Uie  ihlnl  day  of  iticapililly 
It  dl«d  without  having  *tWiliiiaLrd  again,  llioutth 
vtwj  nsan*  thounhi  of  wm  oinpiuyed  to  induce  lu 

—  Dr.  IhiTid  0111.  hrr  majcmy'*  astrononsr  at  tho 
Cape  of  Ooml  Iluiie.  will  conttlbnie  the  arllc)«  on 
parallu  for  the  fortbooailng  Tolume  (xrllL)  o(  tha 
ninib  edition  of  the  Bucjvlopsedla  Brltannlca. 

—  Dr.  E.  D.  Tylor,  In  an  addrai  to  tbs  anthro- 
pological society  o(  WaahlnglJiti  a  (aw  wooka  s(o.  lu 
which  he  narrated  lomo  of  hi*  axperlencss  asnong 
ihe  MobsTM  and  ZulUt  last  summer,  said  th«Uoha*e 
hoi  tho  isuw  abhorrence  of  jiartint-  with  a  lock  o(  his 
hnlr  that  1*  shown  by  an  ItnlUn  or  n  Spaniard.  TlM 
7.i\tt\  lite*  tbe  asms  (.onnd'pruhicInK  piece  of  wood 
to  warn  t.lie  woman  away  from  vertaln  rite* attending 
the  sdmlHli>n  ■>!  yoiitb*  to  the  privilegvs  of  manhood 
as  I*  uitod  for  a  like  |>urpo«c  both  In  Africa  ami  Aiis- 
Irsiia.  The  latter  oonslst*  of  a  plecs  of  wood  as- 
tacheil  to  a  thong,  and  well  knnwn  la  England  as  a 
'  bull-riior,'  fmm  tli«  cliaraeler  uf  the  noise  It  makes 
when  whirled  mpiilly.  Th«  uic  of  bsrk  skirts  by 
ilie  Ziifli  women,  whu  now  wear  a  psrt  of  tlism 
under  Ibuir  Juinol  rvd  band  kerchief  rohes.  Is  paral- 
Ided  by  that  of  the  AuatrsHan  teuiaies.  Tho  ZuUs 
wore  thcA!  urlgltinlly  In  two  parts. — one  In  troiii.  and 
the  other  at  tbe  back,  —  (urmins,  when  both  In  piaoe, 
a  complete  covering  tor  the  lower  part  of  the  body. 
Mow  that  coII<>n.el<iili  U  prorurable,  Uiey  make  a 
skirt  of  lirlRhl-Coiored  handhordilnfi  sowed  togstliert 
and  wear  tbi*  outside  111*  bsrk  garment,  only  therear 
half  or  bustle  of  which  they  wear.  The  Austrslisa 
womeji  preserve  the  ancient  custom  l>y  putting  on 
bark  skirls  on  (tstlval  occasion*.  Both  cuiIook  iliow 
s  tendency  to  survival,  and  a  eorrsapondiBg  inode  el 
perpetustlng  an  ancient  ussge. 

—  A  correipondent  ol  the  Sdsnos  monMly  writes 
that  (or  the  last  year  he  bos  been  ensmged  In  the  her- 
rlng-Hslicry  on  the  IClniyn!  coaii.  and  has  ottoo  beeo 
surprlscii  during  the  night  to  hear  a  ilraage  cblrp- 
Ing-sonnd,  like  lii«  fsr-away  dtscoiisotsta  *  ehirp '  ol 
some  Binali  dying  binl.  "  It  was  somsihing  la  tbe 
air,  aud  alwsy*  porleuded  southerly  winds  aiul  (ooJ 
weather,  and  was  known  erorywherc)  as  ibe  '  Chcop- 
aeh,' "  was  all  iIn)  explanation  that  his  matos  had  to 
uder.  It  U  mntt  freiiui'itily  hosnl  fmn  the  begin- 
niiigof  .\ngiiiitlll  theendof  November,  and  is  neiar 
hi-ard  bEfoic  sunset  or  after  sunrise,  but  alsray* 
duFinx  til*  darkiinss  of  night.  It  is  nsrer  h«ard 
ashore,  but  ufteu  enough  within  two  or  thi«a  hun- 
dred yards  of  IL  It  Is  geuoraliy  heard  whilM  soiling; 
bnt  somstimes,  though  raraly,  while  lying  at  anchor. 
It  Is  always  accomponlod  by  a  dampness  la  the  atme^ 
phere,  tboogh  never  wlUi  rain,  *o  fsr  as  he  renem* 
bcr*.  Tbe  sound  I*  so  very  like  tlie  chirp  of  a  blnl 
ihst  tupersiltloui  Ashermen  attribute  it  to  the  ghosts 
of  llttla  bird*  that  Iw**  blown  to  sea  and  drowned. 
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— Profewor  Jome*  Qall  bu  been  dccUxl  mcniber 
ot  (h«  Francti  Kulomy  In  the  plua  nS  tli«  Utc  Dr.  J. 
Lawreitm  Smllfa. 

—  The  exporim«nt>  on  the  relaiire  elSdenCT  of 
dllferrnt  lllunilTDinCs  for  lighllimisc  piirpoMs,  wbleb 
■TV  being  orricil  oiil  lit  l^iiglmiil  by  th*  Trtiilty 
brethren,  bave  in  ioni»  r«spceu  l)eeii  cocnplrled:  anil 
they  support  tlie  coiicluaions  previously  «.rriTOil  »l, 
In  Ibat  there  soems  to  be  little  dlfteKnce  belwreii  gn* 
Mid  pMUffinA-oll  (or  alt  practlcnl  purpoup*.  ■■xce|)[  thai 
the  g^tlglit  l«  illgtiilyaupctrior  lii  fine  ir«aihi>r,  but 
tben  tbe  vleclric  llgbt  ha*  proTSd  railly  buU^r  Ihuii 
either.  Tlut  criidiil  t«tl  o(  ibe  latler,  lio»er«r,  1*  In 
baxy  wi'ntber:  mid  U  is  itatcd.  Uut.  Id  ■nmn  of  tlie 
olisuri'HtiiiiiB  made  «'ben  ihe  wi^-ilhor  wa*  ntlifr 
iblek.  tbi*  li^t  did  not  hold  lUowtiajtMiut  tliaoiber 
llhitntnanta.  ImportAiii  tMt*  will  b*  inadc  thU 
ftuiunui,  when  liazy  weailicr,  ami  •  greater  varlnty  in 
the  condition*  ot  ttie  atmotphere,  may  I>e  oxixtcied. 

—  A  wvl1-«(tiii])lw>l  cx|tadltlon  to  Eont  ATrlcn  will 
he  undcrtnkcn  by  Ur.  Dunliilk  ton  Ilanlesgar  in 
th«  autumn.  The  llrtt  object  o[  the  expedition  wtll 
bit  U)  explore  the  airolch  of  country  between  SeU 
and  Hanu,  tben  that  town  ilself  and  Id  neighbor- 
hoo<I.  liAtlly,  l(  tlic  circiimstaTicon  am  (avorabia, 
St  will  ponetralE  the  land  of  the  Somali  to  Ositdas, 
or  gfi  throuifh  to  Scboa.  The  geographical  and  etb- 
nognphlcal  itadie*  of  tho  eKp«dUion  will  be  und«r- 
lakMi  hy  ProfeMor  Paiilltschkc:  the  ^ological  and 
xoitlonlcal,  by  Dr.  ron  Hnnl'-K^ar  kimMlf.  A  phyal- 
ciiin  and  aui»iaitt  naturulUi  will  accomjinny  the 
parly. 

—  Tho  nnlrcnity  of  Frelbnrs.  tn  Saxony,  l«  to  hav« 
an  Initituin  i>(  miiloK]-,  Prolentor  Weliiimna  bavltii{ 
made  It  a  coudition  of  hi«  ninialiilni:  tlicr«. 

—  Tba  nevontU  seneral  congrcai  of  Gcnnan  analyl- 
leal  cboDiI»ta  wni  hold  ihU  yearat  Uunlcbon  tlietith 
of  Aiigiut,  and  the  work  of  tho  honorary  coiunUttte 
contlnneiL  The  rMuluitons  paaMil  tnoetly  referred 
to  the  iTAtrictlona  of  the  G«rnian  lawa. 

—  At  a  reoeol  meeilDK  of  tb«  Iliyslological  Mclely 
of  Berllo,  ProfeMor  Krouecker  ipi^  o(  a  Kriea  of 
precautionary  raeasarea  to  be  obferved  In  com  of 
aavlnx  tlfn  by  an  InfutloD  of  common  Hilt  solution, 
Uo  Urtl  doicrlbeil  huw  aiilmNl*,  aft«r  t^vi-rv  Iom  of 
hlooil,  recovered  In  the  bett  and  most  rapid  maiine' 
hy  Introducing  Into  tbelr  blood 'Channeli  a  like  quan- 
tity ot  coniinoii  Ball  lotation.  In  tbn  com  ot  Infu- 
aloR*  of  albuuilnoua  (olutlonii,  ot  nenim  iiaii|;[ilnlii, 
and  even  ot  tbe  blooil  of  another  Indiviiliuil  ot  the 
same  apedee  depriveil  of  its  librine.  Ifacre  wu,  accord- 
ing to  direct  measurpmentJ,  an  Inrariatilo  ile*tnic- 
Uon  of  blood •eorputclcs.  Wltii  Intutlon*  ot  common 
•alt  aoliillon,  on  tlie  other  hand,  blood -corputcli!* 
were  Men  lo  locivaao  aoniewbat  npldly.  Froteuur 
Krouecker  then  prooeeiled  more  partlciilnrly  to  lay 
down  precautloDary  rulcn  to  be  obaerml  In  applying 
Uiis  igeney  to  man,  In  tho  &.ni  pl^ce,  the  compo- 
aitlon  of  thoiolution  miut  be  audi  atwaamoit  com- 
patible with  the  human  orpinLtai.  It  woulil  appear 
that  a  aolutlun  of  0.73  %  exerclaed  the  leut  Irrita- 
tion on  the  human  body,  and  wa*  therefore  the  most 
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appropriate  for  Intiuion*  dnrig^ned  to  mto  tir«>.    Tlie 
addition  of  tho  carbonate  of  an  alkali,  reconinieoclnl 
by  *oin«.  had  an  Injurious  elTecL    OfprealliDpriitanee 
were  Ihe  velocity  and  pmaurn  with  whldi  the  ln(u- 
alon  waa  Injected:  botJi  ought  to  corrupond  wlili  tbe 
velocity  and  pmaura  In  the  vain  Into  which  the  xilu- 
tlon  nntnred.      llie  common   lalt  aolntlon   ahould, 
further,  be  disinfected  beforehand  by  boiling,  and  tbe 
air  wliicb  penetrated  Into  the  reaerrolr  wlilk  It ' 
bein);  emptied  muat  be  fil torod  by  mewie  of  a  WMJd| 
(topper.     I'be  Injorlon*  ffl<'Ct  of  too  tCrocig  pr 
wa*  illuNtrated  by  a  coraparatlre  experiment  on  two 
mbbiu. 

—The  reduction  bi  letter-tKMiAge  from  three  to 
two  eenta  commenced  on  Oct.  1.  IK)j3.  It  li  Intcmt* 
ing  to  note  the  elTeiTis  of  this  rrclnctloii  on  the  poalal 
bunlnea*  ot  tho  country  ai  ilediieetl  from  the  retuma 
tor  the  year  ending  June  31,  1HS4.  During  tbe  llrat 
three  moiithe  of  Ibe  year  the  thrco-cent  tate  was  in 
edect.  and  the  aale  ot  atampi  waa  much  reduced  In 
anticipation  of  the  reduced  rates.  Tbe  incroue  In  the 
■alfi  of  ordinary  pititaj^aiamps  tor  tbe  ti*  yean 
ended  June  21, 1*83.  wa»  10.15;  for  the  year  1883  the 
inertoae  was  &0^  U  b  probable,  that,  owing  to  the 
Seneral  tiagnatloii  In  bualnMs  Induitrtea,  the  incrcue 
would  have  been  le*a  than  8^  In  1^1  but  for  tbe  i«- 
ducllon  ot  potia^.  There  «•>.  however,  an  aci 
incmue  of  2t  %  In  the  number  of  '  ordinary  poel 
aUmpe'  sold,  or  from  l.203,743,l)l»  to  l,>UD,m,i 
—an  Increaiaof  13:4 %oTer  Ibe  year  U$&1,  and  of  11% 
overtlie  average increaM  forflreyean.  The  revenue 
from  the  aale  of  these  atampe  waa  tSO.SOT.OOO  In 
le^  t20.Crn,444  III  ISM.  — A  diminution  of  tl,330t,- 
000,  or  *%  The  Iseue  of  poilal-cards  liaa  beretoforo 
Increaned  more  rapidly  tlian  that  ot  letters,  or  at  Ihe 
rate  of  13.7  %  a  year  on  Ihe  averaiic  fur  Ibe  Dve  yrsrs 
mnntlnni"!.  Durlnjt  the  last  year  the  nunilier  dimin- 
ished 4.-IX>  or  from  370,000,00(1  to  383,000,000.  In  tbe 
natural  growth  ot  the  bu«lneM,  the  postal  revetiuo 
for  the  next  year  will  probably  be  inhaler  under  the 
low  rate  than  It  ha*  «F«r  been  nndcr  tbe  high  rate. 

—  Mr.  Uulm,  the  clectrtclan,  liu  invented  a 
inachlito-gun  by  which  tba  enerfyof  Ibe  recoil  from 
one  discharge  b  employed  to  load  and  Sre  the  oexi 
round.  The  rate  of  firing  is  controlled  by  a  lever; 
Mid,  when  the  »un  I*  once  adjmlod  to  a  certain  desired 
speed.  It  gcie.t  on  llring  at  that  rale  until  all  the  am- 
niunltlon  in  the  luofailne  ts  usbaualed,  whether  Um 
man  in  diarize  be  killed  or  not.  Tbe  maximum 
rale  of  Itrliic:,  when  the  bullcta  have  an  Initial  Tel< 
of  twelve  hundred  feet  per  Hcoiid,  (s  stx  hun< 
round*  per  minnle. 

— The  U.S.  algiMl-eervlce  is  about  to  undertake 
Ibe  publication  of  a  general  biblit^rapliy  of  meteor^ 
olugy  and  alllod  topics  (such  as  eatthqnakea,  ten«*- 
trlal  magncilRD,  and  melcDrs),  and  re^ueata  frocf^ 
the  writers  of  all  counltlee  a  complete  list  of  tlv***^ 
.■imtrl  but  ions  to  the  Utentureof  thcsi  lub^J^i.    ^1^ 
eluding  tbe  titles  of  a\\  w^«jtA»-»iwe",'V»\f*^- '"^ 
publihhfldobserTallon».     T.XvexvsM^ws*^*-'^'-"^'^  ^ 
on  hand  Is  about  thVvvy -*«*  <«vo'ivw.-A-    "t*^  - 
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wtlb  det«lb  of  alxe,  %ad  pUce  Mid  date  of  putiUca- 
tlon.  R«f«nincM  to  parlodical*  Blwiuld  Iw  on  UiU 
puuni:  — 

"  QoNtlBt.  lAnbeii  Adolpha  JuqQ«< 

BniltlK*,  Acul.  >M.  BuJl..  XIX.,  1H»,  AlkUT." 
Cornupcitiilcnce  tboiUd  bo  oddreucd  lo  th«  chlof 
sIgual-olUivT  U.  S.  army,  Wnnlitngton. 

— WiMii  til*  plir'l'^1 'tudlM  of  Uw  Oalf  of  Moxtco 
and  llie  Caribbiiaii  Si'it.  iioir  pmecuted  by  the  U.  S. 
eOMt-nirrey.  »n  brought  to  ut  eiiij,  ami  <rli«ii  uor 
kDOwlwlfn  of  the  uatunil  history  o(  tlietn  wml«i«  Is 
MlBdently  inrrcnwd,  wo  sluill  hopo  to  ura  a  nioiio- 
gi«pbfc  detcripiioo  ot  Lli«iu,  *tiar  ilii-  jiUtMii  of 
AclMnnaiin'*  admintbl«  '  Beltrtge  xur  phjtitchon 
gcognphk  der  Oilwe'  (Hnmburg.  Hciwnor,  ISeiS). 
The  BmiigomBnt  of  lubjccla  U  )njiieu\  nnd  *y*tc- 
Diatlc,  aud  luck*  but  one  cliapier  of  b«)iig  complete, 
for  geological  stnictiira  tlone  Is  not  dlHiiM«d.  The 
flnt  dIvUlon  of  tli«  book  cooalder*  the  fonn  of  tlie 
tUorwaiid  bottom,  under  the  buutingof  roofphology, 
lllii9Uat«d  by  biibyDioiric  clum*  of  flno  oxooutlon; 
than,  omittiii);  tlu-  origin  of  tlii*  (omi.  r«<'ftii  f;eo- 
lu)[laU  adJoii  ulunji:  the  sliorv«,  find  Ibc  vvidrima  of 
9«Ciilar  •IqvatloH  and  d«prM*iuii,  are  ilisciiaacd.  Thu 
pbyaicAl  ivlatlona  of  the  «e»  are  dtricribod  undur  cur- 
nuita,  oiiiila  and  tbctr  cffecla.  aiid  tlio  dlatribntlou 
of  tcuipFrnturu :  ami  Ihu  t^liapl^r  on  tilnlojiy  op«tis 
Willi  a  gcncnl  di»vii»sioii  of  ibe  (.-auiM  tlut  inllu- 
«uce  llm  ncciirrtiice  of  marlno  life,  fotlowrd  by  an 
nccuunl  of  lb"  boriuintal  nod  voMlral  dltiribiitlon 
ot  ibfi  tannn  and  flora,  and  ctindudiag  wtlh  (h« 
«llMt  ot  ttir  Ballk  on  the  hubiUt  of  c«ilsin  blrdi. 
Tbo  biwani  and  outwnrd  flowinB  ciureiiu  at  t)io 
wld«r  entrance  to  ibo  aoa  arc  dcacrlbod  lii  detail, 
anil  tbo  tide  U  tracLsl  till  it  disiipp«ar«  witli  a  liclghi 
of  only  one  eeiitliu«tre  at  MciudI. 

—Tbo  Keograpblcal  tocittiy  at  Halle  lioj  piibllihcd 
a  viiliiiibU' local  tilliliogropliy  of  pbyilcnl  iiDd  hlitorl- 
cnlirrltitigtCUielnnOMkuniJIIcboliiii'riiiurtilrNord- 
ili&tiBKcn,  dm  Uuri.'ecc.,  Uatle,  1889),  <^>vc tin i;  ITU 
pftget,  dewly  orraDged  on  a  wdl-coiiiiJi-rod  plan.  It 
begins  with  nalural-blatory  lopica  (lucb  a*  peology, 
hfdrolOKy,  clinalv,  taunaaiid  flora),  next  laklngqnw- 
tlMii  llutl  nfet  to  population  (*ucb  «>  aotbropolofiy, 
stUiiUca,  eoonoiiiilca,  and  fulk-iore),  and  ending  with 
pftpets  ot  apcdol  or  lilalorical  intennt :  all  ot  Ibii  bc- 
itig  amn^'d,  iJnt  tor  targnr,  and  then  for  uiioUor, 
goopaplilc  ansa.  Ma|w  of  all  kliida  arc  indiidcd  In 
llM  Ibta,  atid  a  good  Indet  lo  thv  varluiu  aubdlTla- 
ioiiia  allowa  cnay  reference  to  any  mliject  or  plAoe. 

— Soiiddcr'*  'HlaUiryot  tlie  irnJtcd  Auto'  (Phlla- 
detphla,  J.  U.  Biiltcr)  MoiigilolheelBUof  inanualti 
which  IncludM  the  hiatoriM  by  S.  Elloi,  T.  W.  Illf- 
gliuoit,  A.  Gilmaa,  and  othen ;  biil  our  limits  will 
not  permit  ut  to  point  oat  bow  It  dllTcr*  from  tliom. 
It*  typagniphr  li  kitroetlro;  and  It  la  a  inarvol  tliat 
»o  many  ina|>*.  portnlU.  and  otlier  engrai  ingt,  caa  be 
giteii  In  a  voluinv  wliicb  la  lold  at  so  low  a  pricei. 
Among  Kiuic  of  tbn  norel  lllimmlioiii  may  bv  named 
a  map  of  the  phynlcal  fraturci  of  Ute  L'nitcd  State*, 
not  entirely  Mtiafactnry  ;  a  map  of  the  diicuveriea  on 


lb9  Atlantic  •oaboard  In  ih*  flfteeiith  eetilvir  ;  Um 
pro][TMaotpoiiulatlon  weeiwardlQlbe  Unitcil  Stale* ; 
the  •eolioiial  wtallitrr  diviiioni  employnl  by  Ibu  U.  9k 
tlgnal-eerrlve  ;  Ibc  (twidord-time  belt*  ;  and  a  mj 
large  niitntxT  of  diagram -mapi,  nio*t  of  wbleh  an 
ftdmlrvhl*,  iiiaertcd  In  Uie  text  to  ciplaln  ibc  van, 
battle*,  peogreeiof  clvllizuiion,  etc.  The  lesl  lad««r, 
readable,  and  conciae, 

—  Tbe  lltioentli  report  of  the  Itaaaachnaetu  bureau 
of  *UiUtSci  and  labor,  b>-  Carroll  D.  Wright,  conialna 
an  liitei«llng  paper  on  the  condition  of  the  worklBg- 
girla  In  Botion :  and  tin*  la  followrd  by  an  elabant« 
Bluily  ot  the  c<Mn|>aratli«  wage*,  prices,  and  coel  ct 
living,  in  Maaaachueett*  and  Great  Britain  In  Iha 
perlo.1  between  IM)  and  18S3.  Ai  to  wagei,  Ur. 
Wright's  reiutt  Is  a*  followi:  tlial  the  general  aTeno* 
weohly  wa)(e  of  the  einploycM  iu  the  iiidualriei  eou- 
aldered  In  MMoacbiuett*  waa  TS  +  %  higher  than  the 
general  average  weekly  wags  of  tlie  cmplojnte  In  the 
IniJutirlM  cniiiidDred  In  Oneai  Britain.  A*  lo  coat  ot 
llvlaK'  't  apiMars,  that,  on  any  batls  of  yearly  eapen- 
dSture,  tlua  price*  of  artlclea  entering  into  the  com  of 
living  were,  on  the  nvcriige,  li.£a%hlgti«r  In  Muao- 
cliuMtta  In  1888  than  In  Great  llritolu;  tlial.  of  tbl* 
llcure.  11.4l>%wu  due  to  hl^er  rente  in  Maaeachit- 
aetta.  leaeiiig  &.eo%a*  indicative  of  (lie  higher  ceet 
of  living  In  HaaaachuAotts  as  eotnpared  wlib  Orpot 
llritaln,  as  regards  ibc  rrmnlning  ekiucnta  ot  espenae. 

—Tlie  Amerieati  arodemy  of  modlclne  held  IU 
annual  convention  In  llnttiinore,  OcL  3$-10,  wixb 
Dr.  Benjumin  Lee  uf  PbllNdel|ili)a  as  prtefdenU 
Nnnn  luit  inuillcnl  men  who  hnvi'  liad  a  llbnral  coJte- 
giate  ediicnilot]  arc  cliglbl'.'  for  nieinbersliip  in  thli 
astDClalioM.  wbleh,  auioiig  ulber  things,  eiidearon  10 
pruniotu  rctunus  and  improvcoienta  In  uiedlcal  edu- 
cation. 

—  The  AMociation  for  the  advancement  of  women 
alio  held  Its  annual  meeting  in  fioltluorc,  Oct.  Stt,  30, 
and  SI,  under  the  proaldlng  gutdone*  of  Mr*.  Julia 
Woni  Howe. 

— The  exeelleni  '  Uonthly  mferene^-nsU,'  wUcb 
are  prioteil  by  5Ir.  W,  E.  Footer  of  the  Provldeoc* 
public  library,  sliould  bo  watdi«d  by  sdcntlSe  naii 
at  well  a*  by  tltemry  readers.  Tbn  Augutl  number 
(vol.  Iv.  So.  8)  conlalai  a  liamly  indes  lo  article*  on 
earthiuakea,  theorim  and  obaervalioa*,  which  waa 
suggested  by  Ibc  ibuek  ol  Ang.  10,  1864.  In  Judging 
of  the  list  of  memoir*  and  article*  which  af*  ctl«d, 
the  reader  should  nmember  Hut  It  Is  prepared  (or 
popular  reading,  and  not  as  an  ludax  for  Ibe  Mto- 
tnobigist,  or  evi-n  for  llie  pbyalclst.  The  sMoad  pwt 
ot  the  aame  number  I*  devoted  lo  tlie  e«rty  Englbb 
eaploratlons  ot  Ainnrica. 

— Tbe  porinlt  aeeompanylng  oiur  accoani  of  Sir 
WilUani  Thomson  was  engraved  tram  a  pboiegraph 
taken  In  Canada.  Sir  Wllilani  ha*  sinoe  aat  for  a 
photograph  hi  Baliimori-.  cojiiea  of  which  can  be  had 
on  applkutlmi  to  Cummins,  photograpber,  1  Nenb 
Charles  Si ri'ct,  Balllinore. 

—  Bnalgn  E.  E.  Ilayden  of  the  IT.  S.  navy  faai  heea 
ordered  to  duty  at  the  Ilorvanl  obwrratoey. 
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COMMENT  AND  CRITICISM. 
The  cusTOM-uoust:  at  Philadelphia  and  tlie 
Treasury  department  at  Washington  are  wres- 
tling over  a  dilHculty  growing  out  of  the  special 
tariff  upon  '  philosophical  inBtruments.'  Such 
instruments  are,  under  the  law  of  1883,  sub- 
ject to  a  duty  of  thirty-five  per  cent,  while 
instruments  of  glass  or  metal,  not '  philosophi- 
cal,' are  subject  to  forty-five  per  cent  duty. 
Where  can  the  line  be  drawn  ?  An  astronomi- 
cal telescope  is  evidently  philosophical,  as  the 
word  goes.  But  there  are  instruments  of  every 
grade,  from  the  2(j-inch  equatorial  to  the  little 
glass  through  which  the  opera-goer  contem- 
plates the  movements  of  his  favorite  prima, 
donna:  shall  they  all  be  classed  together?  If 
not,  who  can  define  what  telescopes,  spj'glasses, 
binoculai's,  lorgnettes,  microscopes,  and  other 
instruments  for  aiding  vision,  are  entitled  to 
patents  of  nobility  which  shall  distinguish  them 
from  the  plebeian  mass  of  '■  manufactures  not 
specially  provided  for  in  this  act '  ?  Of  course 
the  same  question  arises  in  the  ease  of  chemi- 
cal and  physical  instruments  of  all  sorts,  whicli 
may  be  used  either  in  a  laboratorj',  private  or 
public,  in  a  factoi'y  or  teiegraph-ollice,  or  in  a 
children's  playroom.  It  is  understood  that  the 
aid  of  the  National  academy  of  sciences  will  be 
invoked  to  furnish  a  solution  of  the  problem, 
and  the  result  will  be  looked  for  with  great 
curiDsity. 

Tiii;  ruoni.EM.  bow  to  make  scicntillc  assem- 
blies more  profitable  to  those  who  attend  them, 
is  constantly  recurring.  It  is  conceded  that 
the  more  profound  and  special  a  paper  may  be, 
the  fewer  will  be  the  number  of  those  who  take 
an  interest  in  hearing  it.  On  the  other  hand, 
if  those  who  are  special  and  profound  are  not 
to  be  encouraged  to  present  their  papers  to 
scientific  associations,  who  shall  have  the 
privilege?     Certainly  not  the  vague  and  the 
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shallow.  Papers  must  be  presented,  as  elabo- 
rate and  recondite  as  can  be  secured ;  but 
such  papers  repel  the  auditors.  What  shall  be 
done  in  the  dilemma  ?  How  can  the  mathemati- 
cian presenting  some  new  development  of  the 
theory  of  functions  expect  to  interest  the  bot- 
anist? How  can  the  pctrt^raphcr  discussing 
the  microscopic  aspects  of  rocks  command  the 
attention  of  the  morphologist  ?  Or.  in  a  philo- 
logical association,  how  can  an  elaborate  paper 
on  some  point  in  the  grammar  of  the  Vedas 
command  the  attention  of  linguists  who  have 
never  learned  the  Sanscrit  alphabet?  Has  the 
advancement  of  knowledge  reached  such  a 
point  that  there  is  no  place  left  for  the  general 
society,  the  academy  of  science,  and  is  spe- 
cialization to  be  so  special  that  each  line  of 
inquiry  is  to  be  considered  only  in  a  limited 
company  of  those  who  are  devoted  to  it? 


We  venture  to  make  a  few  suggestions  which 
seem  to  us  worth  considering  by  those  who  are 
called  upon  to  manage  scientific  meetings, 
especially  the  annual  gatherings  which  bring 
from  a  gieat  distance,  at  a  great  expense, 
those  who  are  desirous  of  securing  the  utmost 
advantage  from  the  meeting.  First.  Let  the 
committfie  in  chaise  make  arrangements  of  a 
jrasitive  character  for  the  conduct  of  the  meet- 
ing, and  require  conformity  to  their  regula- 
tions. Among  these  rules  should  be,  (1)  a 
strict  adhei-ence  to  the  allotted  time;  (2)  the 
presentation,  in  advance,  of  an  abstractor  what 
is  to  be  read  (and  this  should  be  printed,  par- 
ticularly if  it  contains  any  tabular  statement. 
mathematical  formulas,  chemical  formulas,  or 
other  rigidly  technical  statements)  ;  (3)  the 
allowance  of  a  definite  time  for  discussion,  ques- 
tions, answers,  aud  comments.  Second,  Let 
every  speakci'  or  reader  form  the  habit  of  stat- 
ing in  general  terms  the  purpose  of  his  inves- 
tigation, its  relations  to  other  work,  and  it-^ 
results,  refraining ftc«a  ^\\i.t\v^*i  -^o^KWt  **" 
tails  nnlcas  be  \a  «ax(i  •C1m>.\.  «.  "aaws^*^-"^^^**^  "^ 
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of  Uw  midiciK-c  nin  foOovc  faim.  J^l  bim 
ainavs  iciiifiihtHT  Iliai  ilii-ip  nr<'  bouk-  (iintp- 
QM'iiU  vrliicli  ilic  Diind  cnnnot  rvailit^v  receive 
ttiruugli  iho  portnt  ot  llic-  car:  and  there  are 
bat  few  wlikd  <iiuiioi  l-e  Bimiillniicoiisl.v  pre- 
scliteil.  both  In  the  vyc  and  (he  I'^r.  The  (tiu- 
grota.  llie  printnl  fomiiilo.  the  nlntniet,  nay 
ctMl  the  >|utiKiT  n  link-  rxiK-ndilnrc:  Iiiit  it 
will  Ntivc  Ui<-  hi'oriT  n  vi-xatioUK  outlay-  of  lime 
and  nllcnlion.  Third.  I^t  lliere  l)c  a  Iiborid 
tnarfjio  allowed  Tor  Bocial  iDtercoiiiMs  oiit&lde 
of  (he  meetings,  tioi  merely  fur  |iiililie  ivi'ei>- 
tioiM'  »nd  exeuntloii*.  l>iit  for  tliouc  iiifoniiid 
iatitHliidioiiR  nml  ii)lrrvi<^^iv§  which  lo  ninny 
pcTMiis  nru  tile  lie»I  part  of  saeniifie  gather- 
ings. '\Vc  alioidd  not  (lien  hear  it  said  SO 
often.  "This  vioiil<l  have  het-ii  u  veri'  [ileaaant 
meeiinif  were  it  not  for  the  jiajH-n  uhich  were 
rend." 

A  UEU.xitK  made  in  one  of  tlte  papers  read 
before  tlie  recent  Woman's  congresa  in  Itnlii- 
more  sucgeaU  an  IniereBtli^;  a^ment  In  favor 
of  the  kliMler^arleii.  It  Is  nt-ll  known,  that, 
in  it*  develojiim-nl.  eneh  new-lwrn  In-ing  pniwe* 
ihrougti  very  mtivh  the  eanic  §t;igeB  that  his 
Riiveslora  havp  been  HifODgb  before  him.  Even 
ader  blrtli,  (be  f;<^wth  of  ibe  t-liild'^  intcUi- 
gi'nee  Riuiiihitea  the  |)iv^re&«  of  the  human 
raix  fhHn  the  aavage  vomlidon  to  that  of  clW- 
Htation.  It  l>as  lm-»  shunii  by  l*n\ver.  and 
olbera  who  hnvi:  sttxlicd  inrnnl-develo|tment. 
that  a  fneuli_\  nbk-h  has  Ix-en  ae<)iiirod  by 
Ibe  nice  at  a  late  otiifiL'  ia  Into  iu  making 
itx  ajipenrnnoc  in  tlitf  olilld.  Now.  reading 
ant)  mitini;  are  arts  of  eoni|inrntivi'ly  ict'cnt 
adiievcriunl.  >>Hvage  man  eonU)  reap  and 
Gow  and  weave,  ami  build  hoaxes,  long  before 
Iw  «MiUI  commnnicate  his  (huitizhts  to  n  jierson 
nl  a  dialaucr  l>y  meaoa  uf  iiTilteii  Bpeeeh. 
There  Is,  then,  reason  lo  belIe\T  that  a  tblld's 
general  into] licence  would  be  lu'^t  imim-d  by 
tnakiiig  him  xkilful  in  many  Uiw\*  ur  mnium) 
tftbor  before  beginning  to  t<'iini'e  li'tm  with 
letters ;  and  tbe  moral  lo  be  deriveil  Im.  that 
primary  iiiatniction  ahnnhl  lie  initlriK'tion  in 
manual  dexteiiiy.  awl  that  rending  and  writing 
emiiUl  be  learned  with  pleasure  and  with  esse 


by  II  dilld  who  had  bti-n  fitted  for  taking  llieua 
up  by  tbe  righi  kiml  of  [lu-pamtion.  The 
argument  ia  a  ituvi-l  one.  nixl  it  certainly  acvma 
plausible. 

r.ETTHns   TO  THE  EDITOR. 

Cbange  In  the  color  of  tbe  sjOi. 

1m  Srimt*.  r-  ■)■!'.  yon  *\y  ibi-  eulor  of  ib«  irii. 
' after  «irly  rliilillinuit  ■,tni!»  noI  varj  wllli  »g<*:'  I 
Iliink  I  cnii  glvo  ymi  pmlilvp  svldi-iii-o  ilinl  It  ilooa. 
My  ouii  v\et  »«[<•  i-nIM  binck  <lii  mitlly  ilnrk  l>n>wn) 
until  alliT  [  WD>  (oTlv  y.-ars  old.  Alioiit  tlint  lime 
ttipy  ciMiiiiiPiirprt  In  clinjisc.  uiiil  nrc  now  liliit-crny, 
with  (tnaki  of  hclii  liaicl,  whicli  Ia>i  .irv  lnstfndins 
oiil.  Till-'  jntiip  ihing  lia|>iviiLnl  wJUi  mv  fnilipr'r.  ey*». 
I  rrinember  liim  ui  (urir  wan  and  uiwler.  nitb 
ibotouglilr  black  rfi'i.  nrii]  Ifacip  nic  purtiaiti  nf  lilm 
which  ibow  him  tlim;  Imc  hrtirrpn  foity  ntid  filtj'. 
bia  «7e(  chNngfd,  and  i-rmluall)  tiimiiKMi  blur.  «ilh 
a  Tci;  slijilit  lint  of  haiM.  mil  i)i<ii«->l>l«  williMit 
rln«e  ubiervalion.  Tiii^ouore  F.  MiATuaut. 

Kanrlcli  Towu,  Cum. 

Tbe  agga  of  Oruitboibjruobna. 

The  nlltorial  cotninriiU  in  ft  >r<nit  ntinili«(  of 
Stiente  (|>.  4IS).  i>ii  >he  rei  tml  uf  forco'tru  (taieineuu, 
trail  me  lu  l>rlii!ir  itiDI  vaat  iiioiv  old  miill.'rmay  be 
rovlvcil  witli  I'rollt.  Tlii'  ivli-unim  trnw  ta  ttic  m««4> 
lat:  of  Ihv  llrllKli  auKK-Uiiuii  fmin  I'n'fi-Mor  I.iver- 
bkIi^b,  nniioiinciii):  llie  rnvi  n-rr'ttiiiiitfil  \>y  Ur,  Mi'.  II. 
Tiildwdl  l.sWi-iif,  ii',  ■.ill(,  iliai  Oniiiborlifncliiin  litys 
'•im',  !]«!■  I"'>'ii  iiiiivvr-alty  biiili^d  at  *.n  ■.■iilirrly  tivw 
disi-uvcrj:  mid  .1  iiiiinbi-r  i>(  ilic^  proaiiiii'iii  UritUli 
XuOloGJBlA.  uliuni  ivF  liati  tliu  |ilF.iiiir<r  ol  WplooRiln^  tO 
WaOiitigtiin  lOifiiily.  unr  uiiiiHnn'  lliat  llii-  uvipu'l- 
ty  ul  i\iv  iiiotirii  mii^  bail  l"ii|c  before  l«''n  Oefinilely 
nnn<>un(y^i.  anil  an  veA  tic'iivd.  NprcrlboleM.  siieli 
U  Ihu  lari:  nnil  an  <'X>rn-ivi.-  w>li'«  of  uM  eonimeiita 
and  n|it>llca[i'<iiii  >ii  i\iv  fact  »|<|v.trt  in  tli«  lllrinliire 
■>f  Mi>>)ii|:y.  I  nfi-'l  iwly  refrr  lo  *i»n«  nf  lli<*  imiM 
tin>iiiln<.-iii,  anil  iiitiun  can  follow  tip(liosub)tei  In  ihe 
publication*  of  Ihe  dnv. 

in  KKdtHvffroy  S  I''  :   i)dt(Jie<l  a  nx-imdr 

tn  iba.(lKiiiifr«(/M  .Uiili.  1^7-tn4>, 

It)  wlitcb  he  rciiruiliu .        -n  rv;)  uf  ibc  itali»- 

ral  •In'  (I'l.  :i,  llu-  i).  'I  III*  unt  (-uniinitnkai«i)  lohim 
by  l*r»>f,  Kobirii  K-  Grwil  of  (.-iintii!!,  wfco  Jf»W  otir 
'if  n  n('>i  •'(  fi'iir  ulitaliinl  l>y  a  )lr.  llvtnir*.  Twu  <it 
llicv  I'Cm  on-'  ii-|Hirlr>l  l'i1>air>  l>ri>n  olioitiinil  bv  lli« 
'  Mux'niii  do  .MmivliHivr: '  and  It  nouM  bo  wi>ll  for 
mir  li  am- 1  If) 'or  filciuli  l<i  tiiint  (Imid  Ufi.  ami  >«« 
wlit'lbri  lliry  %Tv  titll  i'>  ■■-  found.  A>  a  n'tiill  nf  a 
Sriieral  IiL-lli'f  III  t)ii>  oTljuuliy  of  tbe  animal,  •nrral 
of  tlir  nnlillntlRli  nf  lli«  ilny  rrvliiil  flic  cl:i*liflcatlon 
of  tlip  voniibnitt-a. 

In  is.-|n  }>r.  Job.  Wncler.  in  fal*  'Nninrllt-bn 
sytiitni  dot  ampbibkn,'  Jiit>|k»«I  a  pfcnlinr  pIiu» 
ihrjidd— Grelfoi.  in  wliicli.  bowoirr.  by  illogiiiai»i« 
iiHiiiuplloiit.  li«  iiii'iuiled  lli«  irbtb«uMiin:inB,  |4i-al> 
otanrUn*.  and  ptrrodaclylov 

In  IMI  Cliarlvi  I..  Uunnjiarlc,  prinee  of  MiulintB- 
no,  in  liis  'Sa^o  dl  una  dtuilhuxlono  moioillca 
de^ll  aiilmall  rartebrall.'  alio  boUird  tlio  monu- 
ttvniM  *■  a  pecollar  cla»t  (MoiMtmiial.  ilrDning  il 
In  tlir  followiiTg  Ivruia:  "  I  )loiiMt«inl  sono  aniaiall 
%«il*brati.  niiVneue  calido.  otipttii,  iiiiadni|>mll:  rM]il> 
nita  per  moiiu  di  |H>ttii(uit;  Iiaaae  ua  euore  bilocu- 
lar«  biaailiu.'' 

And  oteii  \ottf,  before  llie  fp^  wa*  ibu>  Bgiucd, 
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«ntl,  it  may  h«  m\i.  lli«  ovintritr  nt  tb«  monMlVBN 
finaly  MUbtitliiMl,  ibu  fact  tinl  b«rii  autliorii>Ur«lf 
I>Ti>cli>lm«id.    t>ir  JaUii  J4miioti,  for  instance,  Mpe- 
vMly  i\«c\an^  ilmi '  i.lii.>  tmialc  1>  ovlparout.  *im1  Htm 
III  burriiw»  Ici  ihn  Kroiiiirl '  (TVuiu.  Jti'nn.  wc.  Lfttdon, 
■II.  p.  &»>,    Til"  Hvt.  Dr.  Kkmlnit.  tn  hU  •  PHIoio- 
I>b]ruf  xiH'loay  '  111.  ^I.'i),  fiilill»h"<l  In  iHTJ,  t>.-mikikciil, 
Uinl,  "It  tli«p  Btilmal*  nn-  uvij.iimiii  (>iul  wn  cmi 
RTArcely  irnti-rlalu  k  d'iii)i(  »ii  Ihv  «ub}MI.  ••  Ue  <inw 
JkPt'  '"■Ti  (riiuMniff^-/ (o  i,«n'/on),Il  wohIiI  bfl  lnH»r««l- 
liiK  1(1  kiKiir  tlir  iiunnT  o(  hiculHitlmi."     FtirtliPf, 
FiumhiB  ntfafftl   Ui  iwlnik  tlio  moiiolmniv  ktniinii 
lli«  iiLammalii.  illvidlnE  Uii^  Voflrbrnla  '  witli  irarm 
blood '  lull  'qu[ulni|iril* '  and  '  Mrtli..'  and  ihr  tortaer 
Inlo  'I.  MamiiiuIU'  ('I.    I'liia'iitikila '   pi-d«la  and 
■piHla,  and  "i.  Murtiiiilalla'!.  .ind  '  II-  Unnolrenutta.' 
Bui.  TiotwitbtUndInc  all  Ihi-M  f rKi»,  ivciitlrlvin  as 
tolhclrulli  (i(  ihe  re^r?.v-iiialu>iiii  and  aulbmlldty 
ot   the  *K».  dPV'-Iopi-il  fiiio  ("i-itivi-  dlibclkf;   atiil 
Don*p»nc  liliiiselt  nTantLil.  mi'i  io»)c  tbac  docldetUy 
mroicnhJe  courvr,  wbkli  otbi-i*  liad  etitered  opon,  at 
ftuoeiating  Iha  tnnnalrMii«  nilli  llie  mxcsuplAli  la 
the  utinaliinl  and  nrtiriclai  ii«gnilx«  Eroiip  of  Chrnrl- 
vlpara,  or  Impl^cnuliB.    I.  too,  wm  mt  far  iiiflu- 
enoed  by  Ihi?  pmulcul  acpiittclfm  or  diilwllef,  and  by 
tlie  limiliiirlly  ol  IIh?  niaDutrcinv  n:i;  lo  tlial  nf  a  np- 
Ijic.  ilinl  t  ri'tniiiKd  vlvi)inrity  ai  n  iped^l  atiHlmtd  nt 
(be  ■lumiunl^  in  1873.  nlihiiii)-)i  I  dcflhieJ.  on  olbcr 
Cridcliiw.  tn  tiiclndc  a  ftiiiall  fliif  furtlii!  HKg*  ill  Iny 
4lai{TioH*  lit  lli«  rLiin.     I  ilivii.  nU<>.  ndii|itSiig  tbs  sub- 
«laa>e<  Uoiioitvliiliiit.  UidHphi».  and  Onilthodelphia, 
•«gre#a(«il   IIiiMii  iiitri  ihv  maiur  Erou]>»,  eombltilitn 
the  flnt  two  timler  tlir  iinin«  liiitli««ia.  nnd  (^mirani- 
liiy  tlifl  laat  m  lli*  PnxotlietU.     The»»  iurk*  hur* 
sltiMbMnw.'L'vpicdliy  IVofMiontliixley,  Kluwi>r.and 
«tlien:  and,  loaAtnucb  aa  Vnt-cMor  Uuxliry  did  niH 
nnmltl  llKir  oriiifii,  they  liave  bf*n  aachbtd  tn  lilm. 
I   iniHt  add.   buu'cviT.  'ihai   Vtoletaia   Uiiilcy  b>« 
iv4ITic««l  lh«  iiniiH   Eiiihvriii.  nllliimgb    n|p|iar«iilly 
with  n  hy|H>ilipiii.-aI  .iiinlllii.-niit>ii,  !•■  lh«  ni'>«ii>(l«Jph«. 
wliiU-  lie  lias  cuiiivd  a  iieu  ii.iiae  (Uolalburlal  for  Iho 
■nUBUpinl*.     I  Tall   to  ap|N«r1nlF  lli«  iiwtl  for  oitcb 
;m(N>illcali«iis,   wblch  tirliully  tirrami.'  'xoet  >yn<>- 
'  nyini!*  oS  Uonodvlpliln  trt  PUornUllB.  and  tildvtpUlo. 
nnally.  th)i  old  datn  a*  to  tli«  avip«tUy  ui  mono- 
trcniM  bevnnic  almost  la»t  i»  mcaiorri  »u  ibai  no  one 
ba*  Tvcallwl  lh«iii  rinca  l)i«  lyUUi'oit'ry.     In  vIpw  of 
(ticli  fowMfilliitU  mm)  *ci)pllci*iii,  iln'rvfoiv.  (iirlber 
lMtoniMlu>n  wu  ncrvMimr  to  liuure  Uie  Mdiiil<*ioii  of 
tho  old  cvldonra  ■■  valid,     but   Mr.  C*Id<iHI   bu 
furllMT  oddml  llie  liilrllieriiCQ,  quid--  new,  Ibat   llut 
VID[><|(  ftmllliortiynrliii*  are  mcnitilatlie.    Tlii*  dla- 
vaxorf  will  liavi-  an  ImfwrlaDt  bcafinf  on  Ibn  quMtton 
of  ttii>  orislii  of  :l>«  iiiatiiinalf.  niid  !■  aiiUsoiibtte  U 
til'  lUggettlan  of  I'rofcMnr  Ilniky  tliai.  Ibv  type  waa 
a  direct  dcrlTHtive  from  iIip  niuplilMniii,  whlli?  Il  lii- 
crea>«i  the  iioiail)il1ij  iliat  i'rof«»r  I'npe   niay  t'O 
nranf  Ibi-  imtli  In  nffillaling  tbc  aiiciitorn  •■!  tbi.> 
mamiuala  to  Ibo  tli«i1oiiior|>bout  rcpUka  uf  tbv  Ti-r- 
minti.  Tdico.  Gill. 

Sonapota. 
Till}  lont[-'l4'l.iy<vJ  inaiiiiium  ot  aolar  apota,  now 
nndoiiblcilly  iJiu>4cd.  hnji  uitraclcd  UTiiiaiiarattctillou 
to  Ihe  apot-prriiidlrtty.  To-day  and  yralotday  Ili« 
Titlbla  twiiilaplirn*  of  Ilie  aun  wna.  for  the  tint  time 
1b  DMrly  fourtopn  monib*.  obarrrnl  lo  lii-eiiilrei* 
tna  froei  *l>ou  :  tlie  occnttun  next  prrcrdtn^  tlili 
Mng  1883,  Svpi.  3A.  Durinx  ilic  pa«  turo  yean,  lite 
only  aiidllloiud  days  on  which  ili«  aun  was  obMirvcd 
to  b«  witlioul  apoU  were.  In  iSH,  Oct.  9  and  Ucc.  8, 
and,  hi  1M3,  P«l).  S3,  and  Hay  2&.  14.  Zl.  >>n<l  SS. 

D.VVID  P.  Toni>. 
LawnoH  obaMratsry.  Ambaivl.  MaM.,  K*t.  B. 


Tlw  Dtunarloa]  iiic*atu«  ol  tba  ancoMS  ol 

pfttdlotloDa. 
SuMioM  vc  havr'  a  mnihnd  by  wbldi  iiurutoiiB  at  a 
wrialii  Mod.  prpicniini:  iw  aliomatlTts.  can  In  «vrry 
cate  b«  Bni<rertd.  Iliuuiili  not  always  riKbtly.  Sup- 
pow,  fnnlier,  that  a  largr  niunbrr  ot  *iicli  aniwi-ra 
bare  bwn  tabulated  In  c«nipari>oii  wlili  ibo  i>tm<ii, 
to  tli*t  we  1ia<e  gitm  the  folEowIng  fmiriiiiiBbvn:  — 
(Ml),  tba  Basibrr  uf  •gue.ttiiiia  tor  which  Ibc  aiuwera 

irere  tlic  llnil  way  and  Ihc  fvctiIh  llie  flrel  way; 
{ah),  Ibu  nuinber  of  qiiMiioni  for  which  Ihc  autwrni 

wore   IImi  lint  way  ai»l  lli«  vvcnia  lhi>  wcoiid 

way: 
(ba),  tbv  niiRibrr  o(  oui^ilMia  tor  which  lh«  aiiavrta 

nrre  itM  Hoond  way  aixl  ibu  vr«iiu  iho  lltai 

way; 
(bb).  theniimbarof  nuMtloii*  for  which  Ihe  answer* 

wero  tbe  McoiM  way  and  tlie  cmila  the  fecond 

way. 

Tlieii  Ibn  pn>t>l«'iii  U.  frooi  the**  data  to  u»l|pi  a 
nniiuirical  iwuiir*  l«  Ihr  mccoM  or  arl«iic«  of  iba 
moibcHl  hy  wbldi  Ihe  niiawfw  havi-  ln^cn  prmluooiL  i 
Mr,  G.  K.  Gilbert  (.lurr.MicfrivofuvIr-iJ^r^unKiJ.Scp-j 
umbor,  IhMI  Iiaarecontlypropcoada  formula  for  tliM  I 
purpcM;  and  I  dodrt  to  oiffar  anoibtr.  \ 

I  make  ute  of  two  principle*.  Thvttntia,  thai  any 
two  metfaoda  are  la  be  n-sardml  aa  i-aual  a]){iraxlina> 
tlon*  to  mni|i1ete  know  led  i;i>.  which,  id  Iho  long-niit, 
would  eivc  tlie  aonie  lalura  for  (an),  (oft),  (bdl,  and 
(bbi.  The  avcoiiil  iir1ncl|il«  l>,  that  If  lhi>  uiiiwrr* 
had  been  oblaiiml  by  aelcctlng  a  dvlemilnBtc  pra]H>t- 
tioti  of  ttie  quefllloiu  bv  cb^iLcc.  Ili  tn-  ikimm^n^tl  by  an 
iiifallihlo  wlinrat.  wh{l«-  ihc  rrai  nere  jmiwcred  liy 
an  Utterly  Ignorant  pcraon  at  laoilcioi  lualng  vnf  aud 
tto  with  deirmtlnala  rcUlivn  trr>(|UMicU«),  tbOB  Ilia 
•pproxilnntlnii  to  knonhilfe  In  (he  aii>w«n  M  i>l>-_ 
UUiCd  u-»iild  tic  miMi'iircd  liy  ihc  tiiit-llikii  nipfMHhil. 

the  pn>i»nkin  uf  que>i|.<i»  pni  lo  the  Infallible  wii-' 
neat.    The  aeeond  wlinoa  may  knnw  Acno  ^t*n  lie 
oucbt  to  answer  '  yea;'  bnt  I  Rtre  him  no  cmUt  for 
llial,  because  he  la  Ignorant  iMbwi  bn  ought  to  antwiir 
■yc^.' 

Let  I  li<>  tbe  pnypoTilon  of  quctUima  pat  lo  the  li 
fnllihle  nitueaa,  uid  let  J  be  the  proportion  of  qun 
tiuiis  which  Ibe  tsnoronl  wilnas  anra-er*  In  the  lintl 
way.     Tlmi  w«  bare  tlw  following  alinple  eqna- 
iiiin«:  — 

(dii|st)(aa)-(-ttel(  +(l-lU)(«a)-Hta)t. 

IM=il-()(l-J)[('M)  +  )1«||, 

(W)  =  *)(«*) +  (*6)|-Kl-IKI -JllKri-l  +  IWlI- 

N'ow,  whatever  the  inclb'ol  of  pmltiilnctboWMnu. 
Iliiitt  c^n  alwayii  lie  lallsfiivl  by  pc4*lble  rshK^W 
ami  J.  iinlos  the  unaweranr*  w4rw  llksn  If  lliey  h«l 
been   lakeii  m  Vnndum.     (.^■^quentlv,  In  rtrliie  »J 
the  IWd  pilnci|>)<-<  jutt   riiiiiirlalod.  IM  vwJoo  ol  { 
obullieii  by  »''ltl('i:  1lt<-«i.'  ■■i|iiallOM  U  llie  : 

of  the  science  uf  Ihe  nivtixxl.    Tills  ralne  U, 


(  = 


(at) lafrL 

(uaf  +  iba}       laSr*  i^ 

_  t-wt  4.  IMI  _ , 
~  t«<i)  +  (tw|  ^  loft)  +  (M)  '• 
_         {«wKW)  -  |it»l  IM 

)  (M)  -I-  (»<i|  f  f(oh.N  'f  ^'NV 

Mr.  Oltbwfa  tonuoln  baa  l\x»  *»«*■«*'»««««-"'*% 
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A  ililTereBt  dcoinnlDator.    Il  1«,  In  lli«  pieveiit  iiau> 

UlMI, 

J  (un)  ■  toft)  »  <»a}  '  (SW ;'-  t™)'  •  (at)<  •  (*alt  -  («)■' 

For  SergEUit  Ftnlev'B  loniado-prvdielJaais.  |iui)= 
28.  |a6|=T2,  (6a)=a3,  ([ii.)-a,e80.  From  U.wi  dala. 
Mr.  (iilbcrl  flniU  (  =  0.218i.  while  iny  funniitu  givci 

If  llifuue*Iioiia<iboaIdpreMiitnioretluici  Iwo  &ller- 
nalivp!<.  11  wuulil  Ih>  necesaary  to  >*sign  rvlBlivH  values 
u[  niciuiiivH  CO  die  ■IIITci'^iil  k[iidii  o1  iiilBlnke*  tliat 
mjuli'' '"'  Tiiu<le.     I  Iiuvo  a  Aoluliuti  (or  iIiih  CMe. 

AnoUivr  problem  Is  lo  inawnre  the  utility  of  llie 
netbod  of  pr«dtc4lan.  For  tlil*  purpoM,  lei  ;}  tw 
(lieprolit,  or  shtId^,  from  pr«(liciliig  a  tonifttlo,  nuii  lirt 
t  bv  the  loM  [rum  every  unfulllJIed  iireJIctlon  of  n 
luniMld  (uiitlny  In  prcpitriDg  for  It,  etc.);  than  lh« 
avencc  profit  p«r  pnMlklioii  woiiliJ  lie, 
p  .  (on)  —  1 1  gf' ) 
|<ni)  +■  (dbf  +  (hi)  +  (691 

C.  S,  PkircI!. 

Measurement  of   tbe  speed  of   pbotosiaphic 
diop'Sbuttets. 
'I'bo  utual  mr.tlKHl  ndopieii   (or  tliii   iiurpOM  de- 

Knda  tin  phniogrnphti<g  a  nlilic  clock-liand  rcvolv- 
jl  mpldly  In  friini  of  &  tilnck  face.'  The  cliief 
difficulty  In  tbln  i-atc  U  to  iiialnlAlii  a  unKomi  rutn- 
llon  nr  blgli  speed.  To  avnlil  IhU  dlflicully,  and  to 
dctTiniiie  ihv  uiilfoimlty  of  iMprnturo  of  any  par- 
llculur  (hiiltcr  under  nppnrniitk  llko  clrvuRiatancet. 
Ibe  (oltowliis  iiipilind  liu  Im'cii  iiiBi:i-i>lrd.  In  carry- 
infC  (iiii  tlir  i-iperliiienl  In  practice,  I  liavc  had  the 
.vil-iKncoof  Hr.  J.  n.  RlUligrr. 


/ 


\ 


V 


A  luiihiK-furk.  il,  Willi  u  mirror  altatliT'il  lu  tbeililo 
of  one  of  Uie  titDiign,  it  plKci-u  iu  front  of  [lie  tuners- 
l«ii»,  Thla  tnlm>r  ib  bo  uraiiiKd  ai>  (orutk'cl  iiiio  tho 
caTiifi'a.  ('.  11  lioriiunlalbtiniii  of  Bunlinlit,  whicli,  Mrfi)!^ 
rvMrbliiK  the  fuck,  has  jiiL>w>t  tliruut;li  a  liaK.incli 
IliilclnaiiTtPPti.  >,  plncpil  alioul  len  [eel  illBliiiit.  Tbli 
prnilunsun  llic  aniiiud-glaaa  a  inlntlle lirillianl  point 
tif  llBhl.  It  [lie  fork  IM  tet  libntttng,  llie  point  will 
iH-eomc  a  BliorT,  line,  hurlxoiital  Uiie:  If  tlie  fork  l>i' 
rotfllHl  about  II*  lon)elluilliial  mil.  Ilie  line  ir  11 1  be- 
cume  •  ilniiBoidal  curve  ■Ie^('cibed  od  the  c'rciun- 
fwencc  of  a  circle  of  loni:  radiuh.    A  plioif^npkic 

S'flic  !■  now  lnBer1«il.  nn4  llic  d[<i[wi|i utter  iittaclied. 
n  pglMMtiglhe  latler.  it  will  lie  [outid  thataporlion 
of  tbc  aluuBoid  tiM  Iweti  idioliiBTtipllKl;  and  tbe  prc- 
cIm  exposure  mny  be  ilntennliicij  by  foootiiie  tli« 
number  of  tlbratlons  leprewiiied  on  tlic  plate.  ~ 

Tbe  mirror  euiployeil  «hotild  be  *iiniewhai  larger 
iliaa  ilie  tens  lo  be  meMurvd.  bo  ■>  U>  ei>vi<r  (t*  edge* 
during  Ibe  wbole  oxpokurv.  The  minor  may  be  glued 
illrcciTy  to  tbe  pron^Oi  (lie  [urk  wiili  •tnitiu  eaipen- 
ut'i  clue,  nfier  flrat  tetaplnjc  off  a  Utile  ut  llie  »irrer- 
iof!  at  Ihe  edge*  o(  ihe  tJi»M.  Tli^  rnie  u(  tlie  fork 
■•  itieii  dMennliieil.  Irv  cAciiiiulMiti  witli  H  vianiUril 
fuk.  t^-  the  mcil<'<d  ••(  beat*.     W.  tl.  Pickkkimi. 

I'lilrtiprtupIO'  t«lHp1nl,ir)r. 
U4H.  in»\,  i4f  Imhi'l.tMjry. 

■  t'l-i  Mlm  niM^Dil- .  ir*  0rMi  Jnm>  M«Infrsj>i>V. -^■II,  SI, 
IMa.aiHlIliD  ^,  IMt. 


THE  lUfORTAyCE  OF  CtlEMlsmr  /A* 
UIOI.OGV  ASD  MF.PIV1NIL 

Tiiu  iiosilion  of  cliemistry  in  tiw  biologicAl 
scienocs  liiiii  long  been,  in  Eugli  ah -a  peaking 
i-oinniiinilics,  n  v<-r^'  imli-liuilo  one:  In  Taet, 
il  mny  I""  •|iH'stion<xl  whclhi-r  itic.  science  lion, 
even  st  thi-  |irc«inl  d«y,  iiny  goiternlly  rpcog- 
nixcil  posilJon  nmung  liiologiMs  ttiemsclvcs. 
TImt  litis  has  beon  the  ciwe  for  manv  reara, 
even  in  Eui'opL'.  is  uviileiit  IVoin  tbi'  I'lict  tlint 
until  rcci-ntlr  ()j<-  piititiBlKil  rciiulU  of  inveittl- 
gntiini  in  H»--  liel<t  of  |)b\ siolugicitl  clieraiMry 
tiavfl  bail  lo  tii.-  soiighl  for  in  vriildy  i1ivci-ao 
places.  Many  pupci-s  havo  been  piil>li»lied  in 
purely  clicmical  Journals,  oUiers  in  Journala 
devoted  to  pliyftiolugy,  wliitc  still  olticrs  liai,-c 
iippcnr^l  in  Mu-viilIo<l  '  iiiiLural.hiHtory  *  joiir- 
Data,  —  u  fact  whicJi  in  itet'lf  pJJtitily  inilicatcit 
the  past  atnUis  of  this  brnnch  of  scienoc, 

Tbere  can  be  no  r|iic8tion  that  iitiyaiolojjieal 
dicinitttry  should  oucu|>y  a  delliiite  place  among 
Llie  liiologieni  si-icncefl.  lliology  Is  ronfcitM'dlj- 
a  slndy  of  life,  mid,  as  such,  hnti  to  do  willi  tbv 
dL'velb|)iiient,  stnicim-e,  and  f[inciion  of  living 
orgnniMind.  The  first  two  of  ibesc  we  !tU|>poae 
to  l><-  Inc-lndcd  under  the  beads  of  rnibrvolog.v 
nml  tiiorpliolo^y  :  while  the  thifl,  ooiintilnlin];. 
in  the  words  of  Mcrbril  Spencer,  "  llic  weuixl 
main  division  of  biology,  embracing  llie  (btw- 
tional  pbenotneiia  of  organisms,  is  Uiat  wblHi 
i«  tn  part  oiKoilled  hy  ptiyHotog.v.'"  I'lirllier, 
■■ihai  i«rt  of  phyalolojiy  wliU-li  is  eoncrrued 
tvitli  Ihc  motecnlnr  eliaiigO'^  ^oiiig  on  In  orgnit- 
isiu«  is  linoivii  it«  organic  eltcmiktry."  or,  with 
equal  propriety,  as  jihyoiologieal  ch^-intstry : 
heoce  It  study  of  tlie  fhinctions  of  tlic  body, 
to  bo  ni  all  niiniilete,  luiisi  include  a  sta^J 
of  the  cheinient  changes  iiicldciil  lo  life,  ami 
eanuot  be  re^lricled  to  lliv  purely  phyaieal 
plienonienn  of  itie  orgnniwa,  Yel  it  ie  ver}' 
noticeable  llmt  nhercver  ■  biology-  *  i!i  [ntii-hi  !n 
Itiis  ctfiintry.  cren  to  the  most  liberally  coii- 
(luct<.>[l  tnKliluiions.  where  the  eotirM  of  sluc^ 
etnliriicee  ciiiliryology.  unlninl  and  vegelahla 
morphology.  ex|icri mental  pliysiology,  etc., 
pliy  Aiologitnl  eheini«try  is  rnti-ly  inealioiii>d. 

\V<-  need  lo  iii<|uire  whelber  Ihia  is  duetto  A 
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lack  of  appreciation  of  the  importance  of  the 
subject,  or  whether  it  is  generally  considered 
as  outside  the  pale  of  biological  inquiries. 
We  are  more  inclined  to  believe  that  the  rapid 
development  of  the  past  twentj'  years  in  the 
various  branches  of  biology,  so  divergent  from 
chemistry,  has  tended  to  push  into  the  back- 
ground the  chemical  phenomena  of  life  to  such 
an  extent  that  the  existence  of  chemical 
science  as  a  part  of  biologj'  is  in  danger  of 
being  foi^otten. 

Physiology  in  its  entirety,  dealing  with  all 
the  functions  of  the  living  organism,  botli  ani- 
mal and  vegetable,  is  truly  a  broad  suliject: 
but  that  by  itself  does  not  constitute  a  suffl- 
<'iont  reason  why  the  chemical  coraimsition 
and  chemical  processes  of  the  organism  should 
be  so  seldom  studied.  By  this  it  is  not  meant 
that  all  applications  of  chemistry  to  pbysiologj' 
are  ovcilooked,  or  that  there  is  an  utter  tack 
of  appreciation  of  its  importance,  but  rather 
that  the  average  instruction  in  physiology  in 
this  country,  and  apparently  likewise  in  Eng- 
land, disregards  almost  every  thing  pertaining 
to  chemistry,  aside  from  the  common  funda- 
mental facts;  BO  that,  whether  as  a  part  of 
physiology,  or  as  physiological  chemistry,  the 
average  student  in  biolt^y  acquires  but  little 
knowledge  of  the  chemical  processes  of  the 
animal  organism ;  by  '  knowledge '  being  meant 
that  personal  knowledge,  which,  in  the  case  of 
an  experimental  science,  can  be  obtained  only 
in  a  properlj'  equipped  laboratory. 

Dut  while  in  America  little  has  been  done 
cither  to  advance  or  to  teach  the  chemical  side 
of  pbysiologj',  in  Europe  it  has  been  very  dif- 
ferent, until  now  as  a  growing  science,  follow- 
ing a  natural  law  of  progressii'e  division  of 
labor  and  of  thought,  the  chemical  phenomena 
of  the  living  body  have  massed  themselves 
together,  and,  aided  by  increased  interest  and 
added  workers,  a  division  of  physiologj-  has 
become  necessary ;  and  to-day  there  exists,  in 
Germany  at  least,  a  new  science,  or  rather  a 
specialized  portion  of  an  old  one,  viz.,  that  of 
physiol<^cal  chemistry. 

We  would  lay  all  possible  stress  on  the  im- 
|>ortant  position  of  physiological  chemistry  in 


Germany,  its  relation  to  medicine  and  biologj- 
in  general,  the  large  number  of  important  re- 
searches emanating  from  her  laboratories,  and 
on  all  that  tends  to  make  the  science  bo  pro- 
gressive in  that  country;  and  then,  bj'  con- 
trast, bow  small  and  insigniScant  appears  the 
little  work  done  in  our  own  country  !  Jf  we 
look  to  the  biological  laboratories  of  our  col- 
leges, to  our  medical  schools,  and  to  the  labora- 
tories connected  with  our  hospitals,  we  find  an 
almost  utter  lack  of  work  tended  to  increase 
the  boundaries  of  the  science.  Seldom  do  we 
hear  of  a  piece  of  original  work  in  physio- 
logical chemistry ;  and  few  American  names 
are  being  added  to  that  long  list  of  German 
ini'estigators  whose  united  work  has  made  the 
science  what  it  is  to-day. 

There  is  also  a  practical  side  to  this  ques- 
tion. Not  every  medical  student,  it  is  true, 
can  become  proficient  in  phj"siological  chemis- 
trj-,  there  is  not  time  for  it ;  but  many  a  man 
gifted  with  powers  of  observation,  and  en- 
dowed with  a  love  of  knowledge,  may  find 
much  to  do  of  direct  practical  value  to  medical 
science.  Every  student  of  medicine  should, 
however,  possess  some  knowledge  of  physio- 
logical chemistry.  Dr.  Perkin,  in  his  recent 
address  before  the  Chemical  society  of  Eng- 
land at  its  anniversary  meeting,  says,  "If 
there  is  anj'  value  in  chemical  products  as 
curative  agents,  if  there  is  anj-  value  in 
physiological  chemistry,  or  any  importance 
in  toxicology,  surely  medical  students  should 
have  a  sound  knowledge  of  chemical  science, 
and  not  simply  Icam  to  detect  an  acid  and  a 
base  in  a  mixture,  —  an  operation  which  ia  of 
no  value,  except  as  an  intermediate  exercise 
to  be  followed  by  more  advanced  work." 

What  is  needed  in  this  country  is  a  AiUer 
appreciation  of  the  importance  of  physiological 
chemistry,  both  in  biology  and  in  the  science 
of  medicine.  A  host  of  questions  are  to  be 
answered  r^arding  digestion,  nutrition,  respi- 
ration, etc.,  —  questions  to  be  answered  only 
through  the  agency  of  chemical  science  ;  and, 
if  America  ia  to  do  her  share  in  the  clearing- 
up  of  the  mysteries  surrounding  the  chemic»N- 
processes  of  the  living  organism,  phyaiologi*''^' 
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chiMui»lr)-  must  be  raiaeti  to  a  higher  p]tme 
smORg  the  biological  sciences. 


TUB  NA  riGA  TIO.V  OF  TUB  MCE. 

Tub  Nile,  which  during  itioiis«ni1s  or  yeara 
has  atlrnciiil  niiidi  itUcutioii  Truni  the  int«l- 
ligcnl  purtiuii  or  mankind,  y«t  tcmaitiB  lu 
Manoy  vv»\KcUi  Ihc  most  iatcre&tlDg  or  the  iiteat 
rtvcre  of  tin-  glolw.  Its  sources,  ivhicli  for  so 
long  a  limt-  were  a  mjstcrv.  have  within  the 
last  quartirr  of  a  eenlttry  been  reilisoon-n-d ; 
hut  Ihal  reiiiacoverv  has  ouly  i^eiidcrod  it  more 
interesting,  and  more  irorlhy  uf  stndy. 

The  great  QucliiationH  in  ils  Row.  and  the 
remarkable,  nliuoat  mathi-malii-sl,  rcgidnrity. 
Tear  iifler  year,  of  thi-nc  tliti'I.Daliooii,  can  now 
DC  pructicaliy  Htndii-il,  and  their  causes  cleaily 

Having  ii«  great  Rrst  reaen'oir  under  the 
equator,  no  now  know  that  it  derixes  its  wutera 
fh)n>  tlio  tt-gion  hotweeu  a  few  degrees  ^onlh 
of  thtit  line,  and  latitude  about  13"  north.  It 
receives  its  last  allliieul.  the  Atham,  ^outh  nf 
latitude  1.1°  north,  and  yet  (^ontiult<-K  iix  ilow, 
nolwith  stand  log  evuiJorution,  receivhi);  nothing, 
and  giving  hfe  to  the  Itimis  it  trHvi-r»i-H,  until 
Si  |iour?i  thr  water*  of  south  central  Afriea 
into  the  Meditrrriiticiin  Sea,  in  latitude  32° 
DOrth.  rarrying  in  those  waters,  each  year. 
masM.-*  of  the  dfiri»  of  the  mouiit&ius  vf  the 
ioUirior  to  cotilinuslly  rcttitixe  aii<t  extend  Itit 
delta. 

Eftriy  in  June  of  each  year  the  6ow  iit  the 
least.  The  current  near  Cairo  hns  thi-n  a 
rapidity  of  only  a  little  niont  than  ont-  mile  [ht 
hour,  uud  the  nmoiinl  of  water  |iti«sing  is  only 
ttxtm  four  hunilreil  to  lire  himdivd  enbic  yar<ts 
p«r  ['^■eond.  Bi-fore  the  end  of  .June  the  annual 
rise  cominenee* ;  and  by  the  end  of  September 
the  rapiility  of  the  currrnl  reaches  nearly.  If 
i>(>L  (]uit«,  thik-c  and  a  half  mileH  jier  hour,  the 
(gnantily  of  water  passing  a  giwn  ))oint  he- 
coming  (Void  nine  IkoHtand  to  leit  Ihoiuand 
cubic  yards  per  second. 

Late  in  October,  or  early  In  November,  it 
comtDeiices  a  somewhat  tapld  dediiic,  which 
ooDtiiMKs  until  January,  when  the  decline  be- 
comes more  gradual  »»<!  regiihu- ;  this  gradual 
decline  continuing  until  utiout  the  end  of  May. 
when  the  imoimnm  How  is  iigain  reached, 
to  give  place  tbn  following  month  to  the  new 
annual  rise. 

Hic  great  regtdnrity  of  the  fluctuations  la 
dw  to  the  peculiar  sources  of  9Uj)pIy,  and  the 
admirable  system  of  reservoirs  Mid  checks 
which  nature  has  there  provided. 


The  Rgyptiun  Nile  is  formed  hy  the  junction, 
at  Kliiirtum,  of  the  Blue  Nile  and  White  Nile. 
The  Ulue  Nile  (BaJtr-el-Azrack),  taking  its 
rise  in  the  centre  of  Abyssinia,  and  fed  by 
the  rains  which  yearly  fall  in  the  mouiilains 
of  tliat  country  during  the  montha  of  April. 
May,  •lune.  .luly.  nud  Auguit,  (tarniithes  the 
great  iriii»aes  of  water  nliivh  cause  the  raiild 
summer  riwe,  and  aUu  furiiislies  the  rich  Milt, 
which,  torn  from  the  mountains  of  AbyiMinia, 
dpreiHU  over  the  eidtivatiible  lands  of  I'-gypt. 
anil  yejirly  ivnews  the  fertility  of  Uio**-  land*. 

Tlie  White  Nile  iDnlir-e'l-Ahinil),  flowing 
from  Itie  givsL  reservoir  under  the  ec^uator, 
guanled  in  that  and  the  subordinate  reservoirs. 
Lake  Ibrahim  and  Lake  Albert,  and  guarded 
also  bv  the  great  syateiu  of  dama  called  '  the 
eataruetit,'  furnlshL-s  the  steady  flow  of  clear 
water  which  continues  throughout  the  year. 

No  human  engineer  has  e^'erdcviMHl.  on  any 
thing  hke  ho  grand  a  sc.-tk-.  so  admirable  • 
«yrtcm  for  the  collection,  prrwrvalioM.  and 
distribution  of  irrigating  wnters,  as  hiw  there 
been  formed  by  nature  for  the  supfily  of  Kgypt. 
Lake  Victoria,  with  a  surface  of  some  forty 
thousand  scjuai'c  miles,  eoltects  and  stores,  for 
llie  ii&e  of  the  Suihni  and  Kgypt,  Uie  rain- 
water falling  on  a  basin  of  more  than  a 
hundivil  nnd  «ixty  thoniiand  viiuare  miles  of 
surface.  The  average  yearly  rise  of  the  hike 
may  be  fairly  tflken,  aeeordlng  toolwervaiion* 
made  on  the  spot,  as  two  feet,  which  givcM  for 
dislribulion  through  its  only  outlet,  ibe  \'ictoria 
Nile  (die  Somerset  of  .^peke).  the  enormous 
volume  of  more  than  sixty-eight  thousand  mil- 
lion cubic  yartU  of  water  per  annnm.  or  more 
than  two  tbous«nd  cubic  .varila  [)er  aceond. 

It  will  he  seen  that  ihi^  Atorage  la  so  well 
devised,  that,  in  order  to  give  one  I'ncA  of  rise 
to  the  Victoria  Nile,  more  than  lu>eut>i-figkt 
huniltvd  miliitmM  of  cubic  yartls  must  be  stored 
in  this  great  resen-oir. 

Theu  come  the  two  socondari'  n-servolrn.  — 
first  Lake  Ibrahim  (disL-ovciml  by  t^'ol.  l^ng 
in  l'^74>.  In  latitude  uorth  1^\  which  must  l>o 
lilted  before  the  How  can  continue  on  towaitl* 
I^ftjpl:  itod  then  Lake  Albeit,  whieli  must  tie 
lilUil  over  its  aurfave  of  perhaps  three  thou- 
sand Bijunre  miles  before  the  direct  di^tributloD 
of  waters  tlirough  the  ^Vhite  Nile  i-au  fairly 
commcnci'.  Hut  thl«  w  not  all  that  nature  ha* 
there  iloitu  to  regulariJte  the  great  dii>lributJoD. 
Between  Lakes  Ibrahim  ami  Albert,  there  is  A 
great  system  of  nalunil  dams  in  (lie  oatarsctA 
which  are  found  t>etneeii  Foweirii  sikI  Lake 
Albert.  Tlien  coming  north,  down  ibt  Whito 
Nile,  we  Hnd,  llr^t  at  Uullli.  aod  soon  again 
at  Beddiii,  successions  of  rapids,  the  resulta 
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of  olhnr  iinttiral  (Inms:  aiid  Iheae  we  ttnd 
ri-[join.Kl  ln-iwccn  Khitrtam  and  lltirbiT,  be- 
low Abu-llnmcd.  bclweeii  Itiat  lunl  Dongolii, 
iiDi)  beLvroen  Dongola  and  WiuU-IInirit.  Al 
tho  ta8l-ntiat«d  plncL'  l.i  roiiud  irlinl  io  cnllud 
the  second  ci\laraet;  and  ntill  further  ilown  tlin 
voiirse  of  the  river,  al  A«ninn,  is  the  ircll- 
known  •  flrai  caiiiroct.*  Thtncio  lo  llic  sva  Iho 
coiii'w  of  the  gi-cnt  rivnr  i«  uuobBtriii.-t«d  in  its 
flow,  except  by  tlie  worlcs  of  man.  The  great 
vlcei-oy.  Mohoniet-Ati.  cnnscd.  nt  immense 
Ltnt.  ilie  construction  uf  the  famous  barrage 
du  yu  {'  the  dam  of  the  Nile')  u  few  mllea 
lo  linr  north  of  Cairo,  in  the  endeavor  to  make 
firi  <-oniplcte,  by  a  dam.  what  nature  Imd  ao 
well  done  in  Cenlrsl  AfVie*  and  Nubia  for 
aceiirinit  regular  irr]Kaling->iu|)|ilict<. 

The  i-ntiiraclt*  wbieli  play  so  iiii|>ortant  a 
pnrl  in  the  preiervntioii  and  rvgidaliun  of  th« 
Xili-  How.  are  fonncd  by  masses  of  grnnile 
roek,  whieh  nt  intervals  cross  the  ooursy  of 
lite  stream,  iiinkin":  ciidiiriDg  diima.  It  is 
ea*v  to  iKTcrivc,  that,  should  they  be  worn 
iiw-iy  or  dcatroyod,  the  flow  of  the  i-lver  would 
I'f  inude  much  more  rapid  during  the  seasona 
of  high  water:  and  the  Nile  woidd  berome.  in 
>'nbin.  a  Serve  torrenl  during  high  natrr,  niid 
a  nearly  dn-  elmnnel  for  »  oomridcrnblc  portion 
of  thii  year. 

The  nalurnl  destmetion  of  these  great  dams 
hy  the  formation  of  |wl-holea,  and  the  (Helton 
of  rfifftrw  {Missing  over  them.  Is.  IVoin  tlie  nature 
of  the  roek.  very  »low.  From  such  obaerva- 
tions  as  have  been  made,  it  is  probable  llial 
the  natural  wearing-awuy  hardly  exeewl"  six 
fei^l.  In  out'  thtiuuiiul  ycam ;  and  there  is  a 
correnpuniliii^  elVeel  in  the  imtnrtil  rising  of 
the  rivvr-WI  iielow  ihp  cataract'*  and  in  the 
delta  l>y  ihe  deposit  of  silt  fl^^iu  the  turbid 
water!*. 

The  Nile  is  navlgnhk'  at  all  seasons  of  tlie 
yi^nr.  hy  steamboats  of  light  drauhdil,  from  the 
month  lo  A^suao  (the  Ilrsl  eaUuaet).  between 
the  first  and  ^coiiil  cainracLi  (Ashiuiu  to 
Wadi-llalfa),  between  near  Berber  ntul  Khar- 
tum, l>etween  Khartum  and  a  |>oinl  a  littlv  to 
the  aotitii  of  tiumlokuru,  and  between  iJnflli 
and  Lake  Albert.  It  i*  only  dnriiigj;  the  xtoiion 
of  hij;h  water  that  Uial*  can  descend  the  Nile, 
paasiiig  the  cataracts  between  ilcrbvr  and 
A»«ma. 

The  great  d.iiigi'i-  to  boats  dcswmling  Ihese 
fieri-*-  ra]>id«!  during  high  water  Is  found  in  the 
eddies  near  the  river-banks,  lalands,  and  large 
roeks.  The  eurreol  is  so  rapid,  and  the  fMc- 
tion  on  either  hanil  m  ^eat,  timt  thn  water 
SMmA  to  kmtp  up  in  mid-chanuci,  vthvn  the 
current  la  th«  Hlron^at :  and  great  akill  on  tiie 


purl  lit  tlio  *tconiman.  nnit  prompt  and  vigor*j 
oti!)  work  on  the  part  of  the  engineer  uf  thtl 
steamer,  or  oammen  of  a  row-lwait.  are  »eoc»-l 
san-  to  keep  the  Irnat  on  the  ridge  of  tiie  cur-f 
rent.     If  tlie  l>oal  i^  gwrmitted  to  r^lide  oif  thin 
ridge,  she  i^  quiekly  eaught  by  the  eildie§,  and 
alntOBl  Invariably  U.^l.     ThU  i*  so  well  umlcr-  t 
stood    by    the    Nubian    boatmen,    llial,    whits'^ 
they  work  with  a  will   at  the   oars   in    theM> 
desceiiLi.    they   always    have    their    |M-riional 
otfectH  jMieked  in  a  snug  [MiTCel  benifle  them, 
ready  to  m-ixt';  and  they  leap  overboani,  each 
with  hit  imrccl  on  his  bond,  the  moment  the 
boat  gets  into  a  liopetess  position. 

TItv  work  of  towing  or  warplug  boats  Up 
ag.iiu«t  the  cm-rent  is  more  diflletdl,  hot  far 
lcs>i  dangerous,  than  the  deM:eut. 

Clus.  P.  Srowe. 


A   MUSSULHAiV  PROPAGANDA. 

TiiK  AUentiuD  of  geographers   has  of 
been  parltddnrly  attracted  t>y  the  o|H-ratio 
of  a  Mussulman  oonfraterntly  known    as   ttin 
Sf'nousians,  or  the  Brolherliood  of  -Sidi  Mo- 
hammed Ben  Ali  eS'Kenoual,  the  founder  of, 
the  order.    Of  tliift  now  jKiwerfld  ami  widelj 
ramifying  soetelv,  Ilcnri  I>itveyri<ir  hv  n*ceniljf " 
given  an  account.     Its  operations  are  of  im- 
portance to  civilization,  not  merely  Oom  (ha 
relation  of  this  onler  to  existing  religions,  but 
fVoni  (hat  which  it  bears  to  the  efforts  being 
made  by  civilized  nations  to  develop  the  dark 
eontiuenl.  and    exploi-e  tta   geocra|)bieal    and 
othei-  m_\  .-Herie*.     The  anceesa  of  tiie  relipoua 
pi-0{MignHdu  whieh  the  xoeiety  repreaeuts  men-, 
uvps  not  oaly  pnijeeKtl  exploration.-t.  but  iha' 
very  existence  of  i-«labli*hit>I  <<(iloriies  and  inter- 
national tmtHc.     Il  i*  belii'ved  Uial  (<i  their  In- 
stigation is  ilue  Itie  melantrlioly  fate  of  many 
AfHiSin  exploiei-s  of  lale  years,  among  wliom 
may  be  mentioned    Douraons   Du|)/-r<^.  Reur- 
maiin.  Von  der  [iecken  and   his   party,  tkil. 
Flatters,  Capts.   Ma^ran   and   Uiamoue,   Dr. 
Guijird,  B^riitger,  Kocbc.  Mademoiselle  Tiun^-. 
■Sucooui,  and  oUiera.     If  the  present  enisade  in 
Uie  Siulan  be  not  wholly  due  to  tbdr  maobina- 
liont.  it  has  ai  least  Iwu  actively  assisted  and 
impelteil  bv  i»divi<Iiial  inem'KT*  of  the  soeietyi ' 
anil  guided  by  the  blind  faniilieism  which  la  lts| 
rule  of  conduct.     The  favorite  motio  of  the 
head  of  the  order  dednrc^i  Turks  and  Christians 
to  be  equally  otfensiic,  and  doonntl  to  an  c<iual 
and  simult.-tneouB  destrui-tion.     Their  monns- 
leries  and  intluenee  extend  ttom  Morocco  toi 
Arabia,  and  from  the  Meditemnean  to  .Mozain- 
bii|ue.  and  gorem  two  or  three  millions  of  (ico- 
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pU>.  I'littcr  tiMir  tOftchings,  pcaouslilc  hlaeliit. 
who  formerl}-  wclcomctl  iriule  nml  viviliznlJon, 
or  did  iiol  oppose  il.  linvo  liucome  IcrociouB 
bigots :  and  litrgc  an^as  bave  thui^  h^-n  utlcrl; 
nloeed  to  iiiU.TCoiirsi-  wiUi  tbe  whites,  uiik^d 
iicoompnuicd  by  im  anay,  A  liriff  suuamr.v 
of  the  hlHtory  and  tencta  of  tlie  fral4n^iilty  will 
iiol  liL-  ^'ll!ll«llr.11t. 

or  Ihc  rclijcioutt  Hrx-ictit^t  which  liavL-  (loiir- 
isbti)  ill  t.hi-  lioKoii)  (ff  JKlnni.  ihc  pri-.ii'iii  in  out- 
of  ihv  !at<r»t,  hilt,  iliirin);  iht-  ri)rtv-5vv(;n  vcnrs 
of  ilH  pxistcnw.  has  attciim-'i  !i  fiir  gicatcr  sue- 
oeas  lli.in  any  of  lU  prc<I<.>ci.'s<iors. 

Its  fuiindcr  n-nti  of  the  tribe  of  Mi'tUaher, 
A'oiii  iLe  vicinity  of  ^losta^liiini'm  in  Algeria, 
horn  duiiiifj  tlif  last  plissi-s  of  the  Tuikiab 
ooctipntton.  of  which  lie  wus  ihi-  declared  ad- 
versary. Kxllcd  to  Moivtcro.  he  via.-*  liiilinted 
througli  ttic  frat«riifiy  of  Miil«I  Tiiiiib  Into  tli« 
inyMlic  I>lli1o«o|)l1,^'  ICDOwn  to  iirioiiluliatK  as 
I'hmdhi'hyu.  or  CiindhrliKui.  Hi;  rcttiniiid  to 
hi«  nntivc  l.iiid  about  thr  titni'  tl>at  Algiors 
wiw  taken  liy  the  French.  He  IniTcUod  iw  a 
l4.iichcr  of  law  and  philosophy  thivyugh  Ilic 
highlanilii  of  ^Ugcrin,  gruilunlly  making  his  way 
cnstwanl  towsnl  the  holy  ptai'cs  of  Arabia,  at- 
traeted  by  the  rcnowii  ol'  Ihc  theologians  gath- 
ered there,  and  especially  of  Ahmed  lien  KHria. 
the  patrinrfh  of  ('liuiUifliHiii  nl  Mcn-a.  TliiH 
pblloaophy  nan  already  linclurvd  with  Witlinbi 
rudicatiKni ;  ntid  in  the  i-oiimc  of  hi*  Imvds, 
KtMpping  iDgivi-  rourMcK  iif  iiiHtnictioTi,  nnil  ex- 
jioiHiil  lii»  view*  in  various  cltie«.  tn-  bi-rame 
•■qiially  ohiioxio4is  lo  Hk-  roiireison  la  lives  of  the 
•tstjiblislifd  doct^ncs,  and  to  the  governmeot  of 
t^-pt.  Arrived  nt  Alecca.  lie  became  flrut  the 
pupil,  then  the  sncecsBor.  of  the  sheikh  jVhiued 
Iten  Kdria.  HisHratallompt  to  make  (^onverta 
111  Yeiuci),  on  a  Journey  with  that  t-nd  in  ricw, 
was  nuMiccessfiil.  lie  rctunnd  lo  Mecca,  and 
aildresacd  hlinwlf  moru  parlir-uliirly  lo  tin-  Itvr- 
her  pilgrinu,  to  whom  he  iniight  nhat  he  cnllcd 
the  *way  of  MohammMl.'^a  litlu  aftvrwanl 
altered  lo  the  •  way  of  f*-Senini..i.'  Ity  this 
he  intendi-il  a  *^>n  of  reformed  (.'tiiidlirlism, 
jiartly  drawn  from  the  Konin  and  its  commen- 
tntont.  and  partly  from  his  own  roeditatioua. 
wliieb  he  prcsciiti'il  to  his  pupils  as  llie  pure 
faith  of  li^lam,  (listiiulrarrassed  of  the  theologi- 
cal ineruslations  of  twelve  eeutnries  of  theo- 
logians. Tliia  religion  »&«  diMlnguiahcd  from 
the  first  by  its  claims  lo  absolute  nuthoiity : 
and  tJie  wiltiuRa  in  which  hU  viewK  arc  snni- 
Diarlzod  hear  liic  prelcntioti.t  title  of  -  Tlic 
rising  aunw.'  Ilia  ri-solution  of  forming  a  rc- 
ligioua  oiik-r  bon;  frtill  ahoill  1K37.  The  ohject 
of  tbc  rralcrnity  wat  to  l«»ch  Ihe  following 
doctrine*,   onwng  utiK-n:    Ihe  exaltation  of 


God,  to  wboiu  wondiip  is  atone  riwcrvcd ;  liv- 
ing saints  may  he  voaeralMi  ns  |K'rra<.-at(<d  willi 
the  spirit  of  God,  but  this  ceases  wiih  their 
death;  their  tombs  must  not  be  tlie  goal  of 
pilgrimage,  nor  their  iiainea  used  as  inlcnneili- 
aries  in  prn\'cr  (e%e»  Moliuramed  lonns  no 
exception) :  the  novice  renouitcee  tli«  vortd. 
he  will  i-OHjiecl  the  amhority  of  the  caliph  so 
king  no  llu'  latter  respects  the  society :  politi- 
cal ainhiitiin  iiiitHt  not  be  exerdwd  ajraiust  a 
tnic  lii-licvci*.  hnt  becomes  a  ditty  and  a  merit 
ai?  against  one  who  does  not  acwpt  the  true 
way.  Hint  is.  liic  •  way  of  es■.'^cnonBi.' 

l.uxiii'yHnd  ornament  nit>  pix>hil>iled.  GoM 
is  referred  for  the  sword  to  l>e  drawn  in  a  holy 
war.  Women,  however,  arc  escepled  from 
Uie^c  ndca.  Drunkcnnc^.  tobiacn),  and  coflbc 
ai-e  prohibited:  U-a  iillawcd,  if  sweetened  wlUi 
hrown  Hii^r.  the  while  sugar  Iwiiig  impure. 
:ia  rvlincil  by  the  nuc  <if  hones  of  animals  killed 
by  iinbclieverK.  It  is  forbidden  to  avrve  or  to 
n^l^nk  to  a  Chri-'tinn  or  u  Jew.  or  even  to  lioir 
lo  ihcm.  I'nless  Ihey  are  triliutaries  or  8luv<-s 
of  believers.  Iboy  arc  to  be  considercfl  ns  iMil- 
lawed  enemies,  lo  he  robbed  or  kilh?d  nl  Xhc 
mosi  convenient  op|H>i1nuity.  The  society  is 
nlloncd  to  fraternize  with  otlicr  Chiidbelislic 
oideis.  —  a  condilion  of  great  importance,  and 
lo  wliich  much  of  its  kiktckii  is  <lne.  Altuost 
nl)  the  Mu^Mdiii.in  oitler*  which  -it  fiml  roi»K- 
dialcd  Uic  new  doctrine  have  eoinc  to  ac- 
knowledge its  supremacy,  and  to  conform  lo  its 
policy. 

The  fraternity  tnaintalns  itscif  in  mystery. 
The  acolytes  wear  no  disliugiiiahing  dress  or 
murk,  their  rosaries  are  aimilar  to  ibose  com- 
monly In  use,  and  the  tiiipplemeiitary  prayer 
which  Uicy  nild  to  the  usual  maiiii  is  commu- 
nicated oidy  to  memlicr:!  of  Ibu  ontcr. 

The  iiocicly  hold*  conviKVilion^.  ])reiieribca 
pilgrimages  lo  ilt  moti.-mtcric*.  levien  a  lAx  of 
two  nnil  a  half  per  cent  on  Uie  c«|iitAl  of  it« 
followers  for  the  trc.ism-y  of  lite  orilcr.  TboMi 
loo  poor  to  contribute  money  or  slock  render 
«ci'vice  as  laborers,  artisans.  emissaricH.  s)>iea. 
or  even  assassins.  ,\ll  means  are  Iwld  good 
toward  their  desired  end.  even  the  artn  of 
liglil  women  beitiR  emjdoyed  in  eases  where 
ruder  inlluences  bave  been  rcpul.'M.'d,  TtM> 
onler  adotiniHU-m  jnMivc  lo  lt<  fullowertt  nitd 
those  under  ita  inltucnei'.  For  iiistniicv:  in 
the  Ottoman  vilnyet  of  Iten-tlhazi.  in  Barca. 
Ihc  BHtlioritich  have  even  gone  so  far  ii»  lo  de- 
pute Ibc  ad  in  inist  ration  of  justice  lo  the  order. 
In  all  norlb-easleni  Africn  except  i-'gypt  tb« 
Mussulman  swears  by  *  Uie  truth  of  .Sidi  en- 
Senousi.'  as  formerly  by  that  of  MoharaDwd. 
Mild  when  weak,  tbe  order  beoomes  detinni 
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witli  secntx'  fBtiililisliuienl.  imi]  cvon  ditroil.  in 
|H('i1.  to  vxCMmtiiiiirK-Jilr  the  xnltan.  Abel  a'l- 
Mt'jiil.  for  rniling  U.  ix-niiccl  it*  pn'irir»ionK. 

'I'Ih-  Dpcrnlinii-'  of  ihc  nnicr  iirc  c'lrritil  on 
In  n  M>u>iii  of  fjRiiieil  oSIccim,  prii-nts,  niui 
miwoiLiricFi,  wliicli.  ns  w«ll  us  rlicir  miroii  nml 
v.'irird  inctlioilK,  strongly  lecnll  thp  luiirvclloiis 
orgniiiz.ilion  oiK'L'  iittril>ut«()  to  ttii?  onli'r  of 
rJesuits.  Nor  haa  Uip  re-*ult  been  less  Bitccess- 
'fill.  Trilies  alien  and  uutvcegilivc,  rulcre  (.-oW 
or  JealouH.  ijopiilationit  iiKliircrent  or  coii> 
teinptiioiid.  lutvf  tie«n  woii  ovl>i-  iinil  tlnnlv  tit- 
tiiuiu-il  lo  tilt!  orfli-r.  Ttic  llflnl-ii'<)rki-<t  iiati^i' 
IrnnNrofH  hix  (iolil  to  tlic  Mocicl}'.  i>ivrr'rriiig  to 
lay  ii|i  trriMiin-*  in  liwivm.  Tlw  frnlirnily 
ilia*  well'*  in  the  ilcecri,  revive*  witlioreil  oiWi-B. 
pnawls  it«  votnrics  from  thi>  tiumail  tliiwi-s  of 
tin-  Snliara,  Imys.  tiistrufts,  an<l  frees  slsivcs. 
:in<)  fiends  them  (o  their  distant  homes  ns  inis- 
sJoniirle8,  with  astoiitsliing  results. 

Till'  lieail'iuarters  of  ttie  oixler  tuc  at  tlie 
zaotiia,  or  convent,  or  -Inrnbtib.  foiiDdei)  in 
IWU.  on  llie  3»tli  luiralli-l,  near  the  western 
ilVontierorKfiypl.  Il»  |H)[>nlaliun  tin^  incnnut"! 
fniiirvclloualy  during  itit-  lust  tt-ii  yi-iint.  Tin- 
[itiK-F  nns  originally  h  ilt-si-rt'.  TIm*  sui-icl\  Imilt 
r<'M'tToir».  bcgao  plnntntiuns.  werteil  con- 
vi-utu ;  nml  in  18X0  tlie  lioily-gnnnl  of  the  head 
of  the  order  wns  eattmuled  to  eoosisl  of  four 
thonaiind  men  iind  uboni  Iwo  tliouaami  sla^'es. 
Tlie  melropolltan  is  Uie  boii  ofSldifB-Senoiiai. 
wlioxe  gcniiiH  bi-  would  apjiear  to  inherit.  »nd 
h  kuuftn  ax  Sidi  Molitiitiimd  el-^lnhili.  Iiiivin);. 
liki;  the  fidM-  propliL-L  or  the  Smlnn.  ns.->iinio<l. 
nt  Ills  fntlier'K  inKtigiition.  the  title  vpiiviili-nt 
to  a  Moslem  niessiiiU.  The  tonvenl  hns  be- 
kcORio  an  areon.nl,  posoetwing  large  slore*!  of 
FannaaDd  ainmnnilion.  and  evenfineen  eannon 
prirc-hnsed  at  Alexandiia.  Aid  and  cumfort 
an-  liivistily  exietided  to  those  nho  have  tVom 
tinw  ta  iinw  revolted  agaioHt  Franee  iu 
Algeria. 

Too  wise  to  iiiitu(;ni'at«  a~  j-el  the  lioly  war 

Erfidlct«<)  of  Kl-)lahdl,  the  lii-ad  of  the  order 
uit,  iirvvrlbeleiut.  provided  ii}[nint>t  i-xtemal 
[■egreitsion.  SimjH-ding  lliat  itx  jiropatiandn 
Buy  evrntnnliy  roiise  tlte  anna  of  civili/.aiion 
higainnt  it,  it  Ik  said  that  there  an-  constantly 
Kepi  at  llw  zaonia  of  Axiat  in  Cyrenaica,  for 
Dpie.  Bve  hnndi-ed  camels  with  lli<-ir  bar- 
and  erjuipiuentfl,  drivers.  et<.'.,  ready  al  a 
JineuL's  notice  to  oonvey  to  tlie  interior  ttie 
Jiersons  and  properly  of  the  Senousi.^n  authori- 
ties. The  flraternity  possessea  one  of  the  beat 
I>orUt  iu  North  Africa,  —  Tobnig.  —  where  an 
UlegitJinnLe  trndv  lloiiriiiliL-«,  and  doe*  not 
(TKnt  for  man  n  fact  ones  of  ]>owder. 
Fniicc  ift.  ao  far,  lliv  only  civilix«d  iialiou 


irhieli  ba*  suflVnil  directly  IVom  the  |>olkv  of 
Uieoriler.  In  Algeria  nioxt  of  tiie  rebelliofi* 
of  laie  vcars  an'  altnbnted  lo  itie  new  proi>a- 
ganda.  The  insnm-ctiim"  iheiv  havo  Ix-i-u  im- 
ilatwl  in  Uie  P'rcneh  district  of  SciM'gal.  ^\  c 
have  alrcMly  referred  to  the  prulitible  enniice- 
tion  of  I1m>  Older  wlUi  recent  evfinta  in  tiw 
.Sudan. 

We  bavi-  relVained  fVom  entering  luto  a  lunl- 
litiiile  of  detaiU  which  stipiwrt  the  irreecding 
cuiielnnionK.  aixl  it  is  not  necij«sarv  to  recount 
llio  ditfcn-nt  tribca  and  ix'ily  AJVicau  siates 
which  liavc  giadnally  bwoine  converts  lo  lh« 
liewa  of  the  fratiTiiitv.  luioiigh  ha*  beeti 
said,  however,  to  indioale  the  un«u»|>reted  im- 
portance of  this  new  factor  in  tlx?  ]Kilitit'«  of 
Africa.  The  blood  of  many  explorers  and 
traveller^  bears  testimony  to  the  i  iolence  of  it« 
fanaticism :  and  neither  the  ^eugrapher  nor 
tlie  anllini|iuIoK>i>t  can  n-gard  with  indilTereiH'i.* 
a  movement,  which  fiilh  little  aliorl  of  ttint 
which  originallv  proimgaiM  Hm'  faith  oflalain. 

W.  II.  D*i.i.. 


THK  tSUBY'UILL  MISKS.  EVtlEKA,  NEV. 

Ma,  J.  S.  Curtis,  wliote  repurl  an  ilw>  illTor-lro'l 
iloiidlU  of  Eunka,  N«v.,  b  now  in  pnu.  ha*  pn-- 
tuir«d  for  MctiiUtion  al  llio  Nrw-Orlnani  expotillai), 
by  tbp  tr.  3.  geo)0);icat  iiirvej',  a  nioilol  nl  Ihc  Rutijr. 
lilll  mini!*,  from  trlilcb  ibi-  lurgp*!  portlMi  at  Ili« 
metal*  exir»cU''t  In  lliu  Eurtka  Jlslriel  hnii  b«pii 
taken,  '^li^  Qiuilel  U  «l|[bIoan  Inclm*  hi  bclgh%  and 
nboat  four  timt  long  b; eighteen  hietie*  Hiiln.  It  U 
compoMd  o(  Kinu  plntm  liorfaoDtally  arraiigMl  al  <ll*- 
taaces  o(  oau  inch  ipart,  «acli  tndi  rvpnumtlag  a 
hiinilred  tt*\,  anil  the  0aM  plate  tbowlng  a  aectiini 
■(  ai«Ii  nilnc-kvel  in  Ibe  body  ot  tlie  mndi^l,  lb« 
mlnn-lcTH*  biting  (lint  •llalaoce  njiaru  The  npjwr 
pIniM,  buwcicr.  are  rloMr  tiigether.  aii<)  are  citi  to 
•lioH  the  onloiin  i>f  tlie  turfaca  at  dluancvs  of  flfijr 
fpct  apnrt. 

ilii  titpu?  jiUm  tlie  i-euloglcal  foraiallmi*.  ibrM 
ill  iiuiulwrii|iinruJte.  Ilinottane,  and  (hale),  all  of  the 
Cambrian  [xriud.  are  culored  with  inuiiparcnt  colon. 
Tbo  ore-bodlo.  oci^nrrlng  anl<r  t>i  th4>  IlimvUini'  and 
iif  ternary  or  pm-t«niar)-  »ff!,  are  very  irre«uiar  In 
runii,  and  are  tliowii  by  oi>ni|uer«(l  paint:  while  llie 
minvn orkiii^,  «li«tt«,  tunnel*,  «lc..  are  reprewnled 
In  n]iiii)iie  lilack  paint.  Tlie  effect  of  ihn  nuiitel  ii  ai 
iliiiuxh  a  tkekton  i>(  iti'^  ni<ne-w«rkinjp  aod  i>re- 
bodiat  w«rc  aaan  lu'p^-nded  in  a  mlid  glata  maM,  the 
coloring  oi  the  geoleicioal  tirucLiim  not  inieifering 
with  tile  view,  en  account  •>(  its  linniparency. 

Tbc  iloDilnant  factor  of  the  iiracmf  of  Baby 
Hill  li  an  oainntKr  fault,  which  Iim  deurmlned  ilia 
present  rvlatliiiiB  of  the  lormitloon.  The  pmeiica  of 
lbl>  fault  b  marked  by  a  fiutire  llllcd  In  plocu  with 
Thjolite.  Tills  llsinre  also  forms  tlie  hanglDS-wall  <i( 
Ihe  ore-zone.    AboT«  tli«  walar-Iovcl  tha  ors  ta  ^f^ni- 


4f>U 


SCIENCE. 


[Vol-  IV.,  Nrt,  M. 


dpally  fitlfiia,  uiflniie,  iniinuiite,  and  irutteniw, 
Willi  i-«ry  lillle  ijiutria  anil  cnldUt.  Ilia  Bniigito  bflng 
for  lUfl  ni(Ht  part  li.Tilraloil  oxide  i>f  Iron.  Il  a\*o 
carrlci  soUi  aikI  nllver,  ttail  rJuu  U  prvaeot  piubnbly 
M  a  *il!oali!.  [t«lo«  the  wulurlcvcl  It  [>  ompuwil 
olikd)'  at  pyrlli',  anmiiupyrlCu,  Rnlniin,  lilviirlu,  ftntl  a 
(cw  oili*r  >ulplil>lr)i,  iMwTdp*  "llvi-r  aiid  polil. 

Til*  pri)-d«piitilt«  ira  roiifineil  tu  a  tium  of  (-rutlivJ 
llniMtiMK!  b«tni>«ii  (be  main  ttiilc  and  (hi'  •luiirizltc. 
TboM  of  any  mixe  nro  nlny*  cappod  by  ram,  or  hi 
tomn  my  comivclvd  nlili  thooi  anil  w[tli  fihsur?*. 
The  mvcs  were  proluilily  foruivd  Biil<wiji«-n[  tii  lliir 
dapoBltlon  of  llie  ok,  being  dui-.  (larily  u>  ihv  nftinii 
of  water farrylng  carbonic  acid,  ami  piitlly  (o  sUrliilc- 
iig«  of  tho  oro  from  dccotti|>o«!llnii.  Since  the  Inlt*)' 
occurrml,  Ifau  oiv  biu  in  many  liiitancM  bveii  r«itl*- 
Iribitted  liy  llie  flow  pf  undui^roiind  wal#r».  wbu-i> 
foniit^r  proioiicn  U  IridlrahKl  bj  xtmllDcatlnn  of  por- 
Iffinii  o(  ih«  or*-bo<llp»,  mid  by  IrucM  o(  «)Uoou» 
a(;rnclf*  <ii  l\ir  tiiri'Kiiiiilini;  lline^loiie. 

'rti-!  cuUHliliifiils  (-r  iUi>  ore  u'L'ri!  probably  ilcrivtul 
by  Miiiitloii  frniii  hnmRiiiaitlvnrnck,  not  ledlnwuilary, 
M  auny>  i.l  ihit  ciimiiry  ri>cli  ►bow  ilinc  tliny  Tiiild 
BDt  liave  bvvii  io  duilivd.  Thi'  M>liillr>ii»  iir#r«  duo 
to  (olfalaric  action,  incident  In  Ibn  mipilon  nt  Inrvi^ 
milMM  ot  rliyolllf.  Tlioy  micrvil  the  HniHione  front 
beJow,  iliriitiKh  ll»Hiin-«;  mid  (!i>'  tEi'^'X-'''  I'"''',  ai  \i-iin, 
of  tlio  ore,  wan  dciioalled  by  direct  Miljalitnlinri  for 
tbal  rock.  Tlie  limpilone  wiu  fitaiireil  and  oruslieO 
In  many  dlrcrllooi  liy  Ilio  rarlou*  fnuliliis  tnovc- 
mentfl,  and  eavo  fren  itii;roM  to  tlwt  orc-lifariiii;  »olii- 
tioni,  witicli  naturally  followed  IliecbannvU  of  Imwl 
roiitance,  and  dcpotilrd  tlio  o^<^  m  nini<cii  of  very 
Inrgular  form.    T1km)i>  anr  v/i-U  •^lioirii  In  lll«  ni«<lcl. 

Pnjin  Ibu  yi>ar  18iS9  up  In  (lit  prMent  llnir  |I684| 
the  Eurvka  diiirivi  liai  producvd  about  aiiiy  million 
drilanof  Roldandtllvcr.  and  about  two  hiindrtvl  itnd 
tmiity-llva  ihontand  lunH  of  loiid:  and,  at  ulr^aily 
Mailed.  Ili«  Inrci-tl  portion  of  iliAie  muiala  was  deiivod 
ttom  ibe  KubylUll  mino*. 


TWO  I.AROK  Sb'ySPOrS.i 

TiiK  lliiiin-*  ol  fii»-*(Ki(«  Klfcn  widi  Od*  anlclo  aro 
fri'tii  drawinKB  made  at  llie  obtrrvainry  ai  PnlTnio, 
and  rvjin-wnl  iwo  of  tbe  largoat  ipola  vl>-vri'nl  dur- 
ing (be  last  Iwo  yv«n,  m  rvniarkable  (ur  ibo  number 
of  *pou  *ovn.  Not  only  wlu  ilirlr  exlvnl  (wlilcli  Is 
raadlly  «(iprocUlcil  by  cncniMrUoH  wltli  ibu  B^iiio  of 
th«  eanb  given  ou  rtch  plalct  inini«nM-,  Ixit  llie 
cbangei  wIilcL  wer«  iceu  to  take  |>kce  wen;  mu«i 
rapid. 

Tlio  lint  appoarod  on  tli«  caclam  Ihub  of  tli*  *un 
on  June  »,  ISSi,  about  at  Irtilude  +V>  U'.  .lft«r 
undorgnlng  vailoui  iraiufomialloiu.  It  oflerud,  on 
lta»80lbof  JiiiM',  ihenirfout  lapecl  abown  In  lis-  I. 
Tlie  spot  win  tlnubk':  and  itt  exlrome  l«iii;lli  from 
I'ftsi  lo  wot  H-ju  not  Ifu  tlian  ten  earth  diainuteri,  or 
abnul  :i'.  (.'nnnldi-rablv  iiti>T«menta  mrv  nultatlng  It. 
Two  day*  nll<ir«'ard.  on  tli«M  of  Jnly,  ibo  two  pana 

■  H«pi*daaMl,  wiiti  the  em*,  liBm'f  Attmtrmlf. 


had  MparMt-d,  ami  bei.wven  tbeni  (be  pliolo<))li«r(> 
ibone  wlih  mnrkcil  irlilieiicv.  Kioiu  lUy  lu  day 
Ibl'iMipafiuI'tii  liirrciutpil,  unlll  tlifMli.iAbciitlinipnli 
di»a|i|>v^re<l  on  the  wettern  limb,  after  a  deriation 
toward  the  norlti  d(  Z«  Su'.  From  Ibe  2»tb  of  June 
to  the  2d  o(  July,  long,  brilliant  tongue*,  ending  in 
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rPil  bydri>^n  Hume*,  were  tten  ntenitliif  Inia  iba 
nmbrn;  and  a  yelliiv  mioring  was  oliMT««<l  on  tha 
prnunilim  and  on  tioini!  i>f  the  iongiie*,  |)«tliap«  du« 
10  ihp  prpienen  of  lodlum  iftg.  ^). 

Tbli  Int^-e  ipi>[  wat  preceded  anil  followfd,  on  the 
llmln  ot  th<r  inn,  by  iimnll  but  bt^lliaol  Mtar  pnitii. 
bi^rHnc'^  It  relumed  July  2.  allAlUitd«9°11'.  mni:li 
aoiallcr  nnd  more  nvnbxly  »lia|iod,  l«  make  onre  more 
the  lour  iicrmi  the  d1r>k  ••!  the  «un,  and  diupjienicd 
at  lallludi-'  +*"  il'.  111)1  to  be  *eeu  again. 

Tbe  »MCOiid  iipol  (As*.  ::)  nnd  (I  was  fiiat  idMi  on  the 
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eaiceni  limb,  on  tiielOihot  July,  in  latitude  — T^-MT, 
It  oSctvd  a  itrant;e  appearance,  nnd  appcand  la  to 
tlio  aeal  ot  much  dUturbanci'.  (In  the  29l]i  tht 
eenlrv  wa«  covereil  witli  luminou*  p<>lnt>  which  u-cre 
in  ooottant  mr>ilon:  and  «otae  airanse  line*  of  light 
•eemrd  lo  be  mspeiidcd  over  the  umiira.    'He  dlaiH' 
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spot  luolf  wu  nix  titn(«  th*t  of  Um 
Btl  -111";  liut  ttic  puiiloii  or  Ihi!  Hin'i  (iir- 
iiMeti  WW  Mflucttid  wm  mntli  larsi-r.  By  Uw 
XTUi  tlu>  BHCuadary  apoti  (lig.  J)  ulilcli  McunmpBiiltil 
It  lind   bocoiiii:   milch   I(t»   ciiii*plcuous,   ivhilv   Ihe 


^■-fi^i 


.^^ 


,"S.    ^ 


Vm.  a. 

ittliuilf  u-iu  cbo  mpro  fnktkeil,  biuI  nin-pil  idiigup* 
I  U  iiiilicaleil  final  scliviljr.  From  tbui  ilay  thi> 
Hpni  bv^-aii  to  dltniiii*!),  anil  lii'i'miic  >iinr«  regular. 
On  (ho  lit  of  AugnM  ll  rcuclicd  th«  tmt  limb.  In 
liUllmlB  — U'  l;r,  hnvlniE 
coiiiti''|ii«iiIl)'  inov«i]  3"  33' 
toward   l)i«  loulli.      Tbfl 

wni  lieriMcil  nii  ilic  i-Mt- 
orii  limb  by  miihU,  viry 
brt  1 1  tan  t  <^hK>Rii>apIierlc 
flanm:  and  lb  diMppMtr- 
otiCR  H'U  rullowcil  by  iiiinll 
bill  brillUiit  pruluber- 
ancM.  ami  by  ibuTCvmn] 
of  ilie  ooronjU  ray  14t-l^. 
It  r*(iimc(l  nn  tli«'  imn  M 
lalUiidu  —10=  l.V.  bill  only 
**  a  coujilv  if  tiiuall  doU. 
wlikli  vMiinbrd  on  ibc  :;iti. 
It  ll  wortliy  nt  riMBark. 
that  tlio'p  iwu  kiTcc  4|>ou 
npro  tiinucd  Almost  nt  ili« 
end*  uf  tbe  uiine  lolnr 
diamclor,  and  thai  raeli 
|>ho*od  a  inoiton  (owanlH 
tli«  [Hdtt  uf  lu  mpcctiTA 
licmiiptMn. 


(jiuirUi  or  about  twelve  IiiiixInNl  imgv!*  itnil  innoy 

plateA  aiul  inacci.  is  ii  niriiMis  uitillcv,  ilUcitwi- 

ioK  ^  't   ■locff  !"i<'>i  ilivcncr  subjrau  m  tba 

neTr>|>a|ieriiiiil  [H'rio<ticnl  ]>rre9,  thv  resoorcvs 

mid  aeultirks  of  AUiaka,  iiml  our  ftliip-bittlding:| 

imlii&try.      Tbe  Bp[i 

~  anceorilieftenionO);ni| 

'       niMler  one  cover  le  dc 

1r  s  tnatUr  of  couven- 

ienceofdlaiributlononly. 

Tlw  lir«l  portion.  iU*al. 

«,  ing  ns  it  i}of!>  only  witb 

■  .*.    .,  tliL*  political  nnd  literary 

.     .  ^  press,  hnitlly  nceiia  onr 

hiiccIhI  iilu-tiliou. 

Tile  r<-|>ori  nil  tbo  pop- . 

ulniioii,   iitdiiairios.   nnd' 

n.Mnirccu  of  AU«kn,  by 

Ivnii  I'etrofl'.  ocnipjes  a 

biimjred    iiiitl    M'vviiiy- 

fli-van  pfigc«,  whil«  tbnt 

I       on  tbo  seal-IIftberiett  nm) 

u(^lntrralto]>its,  t>y  lien- 

ry  W.  Elliott,  coven  an 

cqiiAl  number,  iiot  includ* 

li^  Indices, 

A»   mi»t  aliTAvs  lui|>|>ei)   when  ;e|iortfi  or 

a    rruiilier    rvgion     lemnin    uiipuMiAJiOcI    for 

four  or  flvo  ye.it?.    lln-  [lii'tiitc  prtwnU-d    by 

llifm   is  chiefly   ii»eritl   lor  compnriMm   witb 


AfflC  VOLUME  OP  THE  TF.NTH  CESSVS. 

TuE  eigliili  volume  of  the  miwiw  of  I  «8li,  juBl 
issued   from   tlic  gavi;riinient  press,  »  bulky 


ri<A.  t. 

pri'cvding  or  fltibscqiitnt  rc[iorts  of  the  MU&9 
kind.  That  there  tihoiild,  a(  the  lime  of 
publiention,  be  a.  oonstdeinblc  gap  Iietwccn 
Ihe  sttite  of  itiings  as  presented  in  tbo  rv- 
|>ort.  nnd  ihcir  nelual  state,  ia  ineritable; 
but  pcibaps  Id  none  of  tbe  c^nsiM  reports  » 
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tbe  diirciviiuc  moi'e  marked  than  [u  tbe  oti«  we 
are  ooDsi<1criii;r.  Tliu  nc-gion  or  AWka  inosl 
|io|>uloim,  aii'I  iiiu»il  likely  to  iitfurd  rooai  for 
scttk'ineot,  aiul  rvHoiiii-fji  for  devulo|)iti<-iit.  iw 
vr<rll  lu  till!  iniii't  intcTi'xlUi^  ctlu)olui)[iiiil  frii- 
lurcs,  niu  not  vi»itvd  |i)-  Mr.  I'etroir.  wlio 
dcrivvjt  his  ■utistic«orm>uih-<-iu(t4^ni  »nd  west- 
ern Al[t»k:i  III  «<-cond  or  third  linnd.^rbj'com- 
piLition  Trom  alrpady  publiehcKl  works. 

The  fiii-i  ttitil  Mr.  I'ctrolT  i»  of  Ru4sian  es- 
iractioii,  hnd  had  sL-ventl  years'  oxiMtrlciice  in 
Alaska  ns  a  private  in  ttie  I'.  S.  arinv  »nd  lis 
a  petty  trader  at  the  liead  or  Cook's  Inlet,  and 
had  Iranslateil  M-veml  Itnitiii&n  works  for  Mr. 
II.  II.  Rttneroft's  lilirury.  guvc  n  waminl  for 
lielii-vin;;  itial  hi'  ]i(u(.ii->M^d  HiieHal  i]uaIili<-ati»iiK 
for  Ihun'ork  iUM>i;!iic<l  luhim.  Il»d  (h<-  malerinl 
gnllioi-cil  t)_v  him  I»-rii  'iuiyccli'd  to  a  Ihomiigh 
xirtiiia  tiy  an  impartial  »l.tti»tidiin,  t)ic  result 
woulil  linve  hccn  more  \-aIiiable  and  much  more 
retiaUv.  At  preseat.  while  the  report  cant.3inA 
raiiob  that  is  useful,  and  a  gi'eal  ace  u  inula  lion 
of  foots,  with  some  welcome  trun stations  from 
hUtorical  |{u8siau  worka.  il  Ttulfeitt.  aa  a  work 
of  reference,  fiymi  the  attempt  of  the  nuthm- 
to  cover  llie  fuuiial  diMrihntiuu  of  fur  luiimnis, 
history.  |)hilolt>^t.  polilies.  i;i'iignipliy.  vnlnin- 
fani.  etimologj',  nml  ri'.sonree*. — ii  tasit  fni' 
which,  witli  all  ilni-  recognition  of  Mr.  I'etrolT^ 
iiutritis.  it  eatinot  Ite  ^nid  that  he  nun  ({unlllled. 
and  which  has  cDiisei]iieDtly  been  pcrlormed  In 
itn  ort«n  inadcqnnle  way. 

The  rejjort  is  ilhistniled  by  aoinc  exlrcmely 
pour  chrainoHlhoKrapliie  piirlure-t  of  iiMnory 
and  natives,  whieli  ia  the  inoru  to  lie  rcgrt»tt«'i. 
as  good  photognipliM  exiitt  of  nio»t  of  lUu  dif- 
feivnt  Alaskan  raciii  wliicb  miglit  iiLfily  linve 
tw«n  iililiKetl.  Then-  is  a  topogmpliiml  atid 
ethnolcijiicnl  map  of  Inrge  size,  and  six  einiiilci- 
niiips  showing  disti-ibulion  of  Ibr  animals  and 
forests,  and  the  geographical  divisions  adopted. 
The  plan  is  dceellenl :  but  the  inrorniation  is 
much  more  scanty  than  would  he  inferred  frMn 
the  maps,  which,  in  minor  dei.nilH,  ni«  not  in 
accord,  in  some  caaes.  even  with  whni  iiifor* 
matiou  we  huve. 

The  to|>ojji-iiphical  map  has  already  It-eii 
su|>erse<led  by  bi-ili-r  ones  in  its  ^ronmlwork. 
while  thfi  tt>|)(i]fntp!jy  is  i)i:ci-s«nri1y  moslly  a 
matter  of  inferciKv  nn<I  aSKumptioii.  This 
inheres  In  Ihr  nature  of  the  case ;  hut  it  may  he 
'|Uc«tiom-d,  whether,  under  the  circuaistancea. 
suoh  an  oslcntation  of  detail  was  dealrable. 
Sundry  old  and  some  new  errors  liavc  Iwen  In- 
troduced into  it.  the  most  sirikiug  of  which  In 
tbe  erroneoiis  pmltion  of  the  Yukon  between 
tbe  meridians  of  140°  and  Hr>°.  It  x»  u>  he 
presumed   tlint  tJw   {nfomatioit   u|>on   which 


this  waa  I>naed  was  derived  from  Ibe  Lradcrs, 
who  dcairvd  to  locale  Uie  (now  alwuduni'd) 
triu)iug-t>ost  of  Fort  Itelianee  on  the  Ameri- 
vau  side  of  the  line,  tu  avoid  iiitcmalional 
ipieKtions.  Tbe  curlier  map  of  Uie  telegraph 
explorers,  and  lh«  later  ruiiniii]!  survey  by 
Schwatkn,  leave  no  ilonbt  of  the  error. 

The  ethnological  mnp  i*  in  ^onu;  n-aprcda  an 
ailrance  upon  those  whieli  have  jireet'dwl  H, 
■Ithougli  not  impiegnahle  to  critid^m.  llio 
spelling  of  native  and  Iliissian  namcrs  is  noiac- 
vordint;  to  any  unifonD  system ;  and  the  gto- 
graphleal  names  repivsent  the  idiosyncrasies  of 
tbe  nntlior.  rattier  ihau  ani  standard  charts. 
Il  is  |>anic'ularly  unloitnuaie  that  the  attempts 
of  the  V.  S.  <'oiu-«l-,HurnM'  to  iinifv  Uie  uumeti' 
clattirc,  nlthough  already  publi^hi'd  on  some 
Tony  or  tiHy  ehnrls,  have  met  with  no  re«og- 
nitton  or  co-o]wr»lion  in  this  rr]>cjrl. 

The  jiopulnlion  of  Ihe  terrilory,  deriveil 
|iiirlly  fiom  estimation  and  partly  fVom  actual 
count,  is  ;t''I,-13,5,  of  which  about  half  am 
Eskimo.  The  white  [wpulntion.  ineliiding 
Creoles,  is  stated  at  soiuowhat  over  2,000. 
which  hiu-  diuoc  been  considerably  increased  in 
the  MOntheasteni  district.  A  valuable  snio- 
inary  of  Hcvernl  |lrl;^'iouli  euumcratloDs  and 
i-HliniHto  ahows  tlinl  there  never  has  lieen  auy 
sound  ground  for  the  excessive  miimnles  of 
70,000  or  MO.OOO.  which  are  found  in  moot 
jipixcttcera.  Uur  space  will  not  (lermit  a  di-- 
lulled  review  of  the  vnrions  ramifications  of  the 
rVjHirt :  but  Uie  ethnologist  may  be  particularlr 
cautioneil  agttinnt  a  too  couSdent  reliance  Oil 
the  etlmulogy  of  this  rc])ort  ha  regards  the 
regions  not  in-reonail  v  inspected  by  Mr.  IVtrolT, 
itevcral  serious  inaci'uiacii'S  baring  a  place 
there.  The  statistic-"  of  trade  in  timtinenta) 
furs  •lince  the  Americiin  purchaac  are  extremely 
inadcqiintc,  owing  to  the  dewre  of  irwler*  to 
keep  tlieir  business  private,  and  to  the  unre- 
[lortcd  iirclie  trade:  but  for  this  there  S't-ins 
no  hel|).  The  collection  of  Kussiaii  rcei'ida 
of  the  fur  trade  by  the  compiler  are  particithirly 
vabiablf.  lliough,  U-'>  in  all  such  cuses,  not  to  lie 
rtileil  as  more  thnii  reasonable  opproximalions. 

The  rcjiori  tm  tin-  fiir-senl  fisheries  hj  Mr. 
Klliott  consists  of  matter  sfverat  time^  prevl* 
ously  printed,  but  here  revimil.  and  fully  illua- 
traled  from  the  anihoi's  sketches.  It  i-nntaint 
by  far  the  best  general  aceo4iiit  of  tlic  furceals 
of  Alaska,  together  with  a  <inantity  of  Other 
more  or  less  relevant  matters.  Tho  WtiiUBtC 
of  the  toUl  number  of  seals  on  the  islands  is, 
hoircver,  evidently  much  in  need  of  a  mom 
cxnct  ha«la  an  Itcing  the  crucial  jtoint  ii|)on 
which  the  n^ulaiion  of  the  B»hery  depends. 

I'robably  no  report  for  tlie  tenth  census  ma 
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■odtecouiagiitg  to  its  author  »8  lliat  on  tbc  ship- 
building industry,  (irepared  bv  Ileiiry  Hall,  nho 
glvisi  us  II  iletAiIed  history  or  lite  riite  nnil  fnll 
uf  ihia  bu(iSii«tL-> :  uiid  il»  pust  prospt-rity  vit'uUy 
i'liiiiriuiLi  witli  ttiv  )iu]ifIi-iB  prt'setit  ituil  uot 
li(>|R-fiil  I'litim-.  As  s  hiittury.  llio  re|Kirt  strikes 
unc  iiH  nitlitrr  »(nli* ;  l>iit  |M.-rli!i|i!a  llii»  «:)»  iiti- 
nvoklnblc.  although  we  mi^hl  Iiilvl*  ItcaTi  !(|iiin--il 
another  rcijolitiuii  of  the  ynrn  triicing  lh«  origin 
ol'  "Bcliooner'  fVom  'How  »lir  sooonx  ! '  It  i-t 
a  pity  that  thi.'  iltnstrations  shonki  lir  x)  (-niclo 
bikI  cheap. 

In  (;riliciHiii  of  the  whole  report,  wo  ri-grct 
tliat  more  ilcltiUs  of  designing,  mcthoils  of 
t.-on:tiniclion.  iliiiLiiftMiou  of  steam -boil«rs.  ma- 
chin<Ty,  niQ..  wtcrt'  nut  given.  The  lines  of 
thv  Itoslon  and  ftultimori-  clippers  will  liitci'cst 
tiBVal  arcbitvels. 

In  beginning  with  li»liing-vc«8clti,  the  author 
puts  his  bi'St  fool  for<;mi)st ;  for  hori"  we  can 
make  a  pretty  fair  showing  still,  st  least  na 
Rir  s\A  vessels  and  cnpital  rmp1oyi'<l  tire  <-on- 
I'frned.  As  we  have  always  lookwt  npiin  llic 
II.ilicrleH  as  the  nui-acry  of  wnmen,  we  wi«li 
>lati>tii-s  of  the  nalionalily  of  tJie  (ww«  of 
the  ofTsboti!  Dshcrun-u  might  have  boon  given, 
thongli  prolwhly  tlu-j'  noiiUI  not  have  iK-cn 
eiieouraging.  Ttie  rapid  eoiioentration  of  the 
firihlng  inteicsts  l<>  a  few  lonn»  of  eoiir»e  iti- 
minisheH  the  intcicit  of  our  i:w\>H  [>eople  in 
marine  pnrsnita.  The  tahles  givrn  »honr  that 
New  Kiiglaiid  has  as  largf  tonnage,  and  an 
iniK'li  inve^titl  eapital.  as  all  the  rc»l  of  our 
OtH.-iiii  and  lake  foasl*  combined  ;  and  Masoa- 
cliuwtL*  rcpivseiits  Ihrcc-fouiths  of  the  whole 
New-Kngland  interest.  Attention  is  properly 
ealled  to  Ihc  desirability  of  giving  fl»tang- 
schoonorB  more  ilvplh  ami  fivelioaiil. 

Chapter  ii.  is  a  Hhort  history  of  our  merchant 
marine,  and  is  followed  by  a  ehnpter  on  the 
pivseut  slate  of  »hii>-l)nilding  at  evt-iy  |)oiiii 
uloug  the  eoaet.  front  Maine  to  Alaska.  Alnmsl 
ewriwhero  the  ^anie  story  :  '  IlairingHiit.otue 
a  pruwiwriius  village.'  or.  'There  is  no  "liiji- 
linilding  at  pronenl  at  Bllsnortli,'  and  eo  on. 
The  taiise-H  ai-e  aeveial.  —  discouragement  of 
fon-igii  trade  by  tariff  and  extortionate  consu- 
late fti^K.  liwal  tn\nlio«  and  |)itotagi-  laws,  inler- 
ferenee  i>r  rnilrondi*  with  eouBting- trade,  faihiro 
ofsuilahleliniher-supply.aiMl  the  gi-eater  cost  of 
Iron  vcwel*  here  iw  compared  with  Kn^land. 
Batli.  Me.,  ix  the  princiiud  -ahip-bnlMiug  [toit. 
and  it  is  inteirsling  !■>  we  Uie  rt-wilt  of  sysle- 
nialii-  work  :  for.  while  tindK-r  i*  from  sc^  inly- 
live  lo  three  hnndn^d  |ht  cent  higln-r,  il  in  still 
|>o*.'<i)>lv  <o  build  a  ship  at  forty-lixe  d'lliani  per 

'  I'lir  wotil  u  pnitulily  .>(  Itiil'ti  odvlii.  >ni<  th<'  rl(  mi  Ao 
■n«nl  tuali  in  nrtlrr  nnm  Uan  iIiuhi  at  A<»lrv«  Kutilnwn  -I 


ton.  as  in  \^ih.     On  the  Tariflc  eoaal  wooden 
shi[»-buitding  is  stiti  a  growing;  ni'luttlry. 

T\m  chapteron  Iran  &h I p>biii tiling  otTi-rs  jmiik^ 
hope,  in  tlK'  oondllion  of  the  more  important 
yards,  and  the  cheapening  of  the  crwl  of  iron 
veduets.  Thin  \s  forlunali*.  for  the  nirxt  chap- 
ter idM>ws  biiw  ihomnghiy  the  eawtern  ee.-d>oar<l 
has  been  Htrip|K-d  of  i^hip-liniticr :  and,  as  well 
known.  Bccoiid-jirowlh  limtwr  is  very  inferior. 
The  supply  of  yellow  pine,  now  almost  exelu- 
nivdy  n&ed  for  planking,  is  reported  laiye.  bnl 
nc  believe  it  is  growing  more  dillicuU  to  obtnin 
Ihc  best  qnality  of  this  nscl\it  wotxi.  The 
t'aciflo  coast  still  affords  abundance  of  good 
slii|>-timbcr,  and  the  good  charaeb-r  given  to 
yellow  lir  show*  Uiat  ahi[>-huikling  on  tlie  I'aciflc 
need  not  Milfer  for  \'eiir*  lo  eoniv.  Tables  of 
the  »peri(ic  gravilicw  and  weight"  of  the  difi^r- 
eol  wood*  nsed  by  ship- builders,  by  I'rof.  C.  S. 
Sargent  and  the  late  (.'onstriictor  Pook,  U.S.N., 
arc  given  :  ao<l  tlii-  regrart  is  closed  nltti  ala. 
lislics  of  vessels  built  in  the  census  year, 
number  of  hands  employeil,  wages,  value  of] 
materials,  etc. 


MINOn   BOOK  NOTICES. 

Tilt  ttrflrie  ligKl:  iif  hitiorti,  firoiinelioi,  ami  apfiti' 
ntiton*.  Bjr  Em.  Auii.AVit  and  J,  Uodlakdi. 
Tfaiiislated  from  th*  French  I>y  T.  O'CoxoH  I 
Sloaxk,  K.U.,  Pli  I).  Kilit4«l,  witli  notes  aud 
additions,  br  (.'.  M.  LvMtaKH.  C.E.  X«w  York, 
Appltum.liH.     lt>+4S»p.    &•>. 

'Vim  faseinatingcliaracterof  tbc  subject,  and 
the  great  popular  interest  in  it.  buve  Htiinnlalctl 
the   production  of  jiietorlal  treaiiwa  on  elec- 
tricity and  its  practical  applioationii.    To  th« 
:>]>ccinlint  many  of  iheTie  nxxtern  treatises  ap-! 
pear  to  biT  luienlU-d  Tw.  or  at  leaxl  M'Cra  to  be] 
paddctl  with  much  »nj>erl1uouK  and  unneccsBary' 
mutler. 

Is  ibcrti  not  n  curious  relation  belwcen  tlie 
c\|ieiwive  fiU'nishing  of  Ihe  olHcft*  of  many 
eleciri<.'-lighlcuni|ianies.  n'hi!re  Ihc  iiuwary  |ier- 
son  is  induced  lo  invest  in  sloek  which  has  only 
an  imaginary  value,  and  tl»e  hixuriuus  e^Iitiomt 
of  many  tii-attsea  on  the  elecirlc  light?  If  the 
oince  siiuuld  be  embellistied,  why  should  not 
the  books  that  Iri-al  of  the  waivs  of  tlic  coin- 
j)any  be  of  iditiont  tie  tuzel 

The  work  of  Alglave  and  Boulanl.  edited  by 
Jlr.  I.ungren,  contains  much  exlraiu-ons  mat- 
ter; but  the  general  render  will  find  valuable 
information  in  regard  lo  Ihe  general  fealurc-sor 
electric  lighting,  llic  treatise  does  not  |)te- 
tend  lo  be  an  exhaustive  prcscnlalion  of  ihe 
subject.  One  is  surprised  to  Bud  how  mitcit 
interesting  maltcr  baa  been  crowded  Into  tbe 


pror.  IT.,  »o.  g«. 


volume,  nolwitkHUtixlin^  ao  much  Hjincc  in  given 
to  large  iUiialriiUoii.'i.  ^Iiiiiy  of  Uio  liittrr  iirc 
extremely  siuu^iiig.  Oin>  oriln-in  (|i- '*■'>)  n.-|i- 
rcDfnU  II  jilrcct  in  New  York  lii^lUeil  I>y  tin- 
liriisli  cloctrio  Inmps.  On  llic  |>iivi-ment  are 
mniiy  luorcnrinl  New- York t-i's.  waviri},'  llicir 
hnU ;  rikI  one  is  eo  nuich  overeomc  n'itli  eii- 
tbuaiasin,  that  ho  tiii'Ds  his  iKiek  ii|)oii  llie  Jhit 
aecomyi'i,  aiiu  nnlka  nway  with  bar^il  h«ai1. 
Should  not  ibifi  engraving  l>c  entitlet) '  A  street 
In  Paris'? 

Ruparl  an  rt*  Inttntitlieinil  txhibbitm  of  rlrtfrifiltf, 
brill  al  ParU,  AtiffuM  te  f/ovtmbtr,  JHSI.  lir 
I>AVii>  POHTKH  IIkai-,  Bin] ur  corps  ot  eiisinecw, 
U.S.A.  W&aliliigtoil.  Oouemmeut,  18&4.  '2Si  li, 
8°. 

It  will  bo  interesting  to  tlu!  visitor  to  the 
I*liiladel{>Uifl  cteclricn!  cx{H>sition  to  conipnre 
his  recollections  oi  lh;it  exliibilion  nilb  Mnjor 
He»)i's  rejiorl  oftlie  I'nris  exiiosilion  of  IS81. 
lie  will  find  ill  \]i\%  latter  «'ov(i  a  short  and  cou- 
cise  awouiil  of  ibe  prineipnl  types  of  dynoino- 
mudiines.  and  will  di«eover  lUul  tbe  now  roniia 
wliidi  were  exbibbed  at  PliiladeEpbla  dilFer  ouly 
stigblly  fi-oiu  tlio«e  de^eribi-d  by  Major  llciip. 

The  n.-|iort  doeft  noi  pretend  to  contain  nuy 
luonsiinTnietita  or  enb'iilaLiutiH.  ttnd  n'lut  neecM- 
sarily  sonienliat  liiwUly  prepaitil,  Tlic  elec- 
trician, however,  will  find  it  a  vabisble  addition 
to  his  libinrr. 


A  BC  tif  la  jtholoirtaphir  maderf*-  Par  \Y.  ly 
llr«rox,  C  K.  Tmduit  <ie  riingliii«piir<i.  ilu- 
HKiiBux.     I'liris,  GaulMer-l'iiliirfi,  ISM.     112p. 

isr*. 

As  its  nimic  implies,  this  vrorlc  is  intended 
for  ihi'  beginner  iu  photography,  but  it  con- 
tains many  bints  that  those  of  krngi'r  esi^i-ri- 
eoce  miiibt  prollt  by.  liegioniiig  with  the 
obolce  of  a{)i<arntiis,  and  the  arraii;;enienl  of 
tbe  dark  room,  ibe  whole  pixieess  of  i>hotog- 
rapby  i*  deseribed,  indudiii);  both  mclbodst  of 
devetopmeiil,  to  the  pimbiction  of  tlic  liniihed 
pi-ini.  T)ie  moHt  proinint-iil  defect  of  the 
work  \a  thai  the  t'ha|ilvrn  on  printing  arv  raCbcr 
loo  brirf;  iixievl.  tlii-re  U  no  (leneription  :it  alt 
of  Ibe  [irowsse*  of  mounting  aivi  biirnisbiiig. 
The  chnptere  on  the  |>njdiictioii  of  the  nega- 
tive, hoirover,  are  excellent,  as  in  Ibc  one  on 
defects  and  ibeir  rctaediea. 


XOTES  AffD  ySfVS. 

PiiQFKuuiK  Mnll.  director  ol  lh«  Alabama  wntln'r- 
■errlc«,  anni>iiii'.-M,  thai  tbioiigit  |ji«  Ilb«rallt7  of  Lhe 


clilcf  tlsnal-ofllcpr,  and  of  s^t^rsl  railways,  dally 
weailier-tieiial)!.  predicilng  cbanpM  oC  westber  and 
ti>niijcrut<:ri',  will  be  dEifilayciI  at  over  one  humlrrd 
ttl^tn'aph-itiitloiit  til  UiBt  ttatu.  "The.  pmlictloiiti  will 
111-  irri'lveil  liy  thn  illiwclur  at  an  wirly  h^iir  vr^rj 
iRoriiltiiC  tniin  i.lio  -li-iinl-ofnce  in  WuhiiiKioii,  aad 
tbvn  priiniiitly  illstrlbutetl  aloii;  (be?  rallaayn.  By 
jmyliig:  tor  (be  eoit  uf  the  ilgnal-flngi  (almut  tix  dol- 
lar*), any  lowji  or  i«teKr«ph-*tatloii  will  nM»l»o  free 
i«l(>l[raplili'  wuriiliig  of  tli@  rially  wi-atl|i!tv€taan$u». 
Only  uliuul  l!ve  iiiiiiuirs  la  rvijuiml  lo  set  llM  lUgt. 
A  similar  system  hns  Ih-iti  tor  loinc  ttnit  hi  operation 
In  Ohm  and  In  pari  of  Penn'.ylvaiiln,  and  It  will 
doiiliilo**  hn**  farther  oxienkion. 

—  Ilcrr  Warliarg  ha»  «ii(rr««d«l  In  el«ctrulyitiic 
glAis  by  1i4<nUiig  a  piece  ut  *'>da-lbn<'  glasi  to  about 
WHJ'^  C.  at  wlik'li  (cuipHralurt  it  i*  a  condiicior.  anil 
ptndnf;  it  bciweeii  nwrcoryrtBelroiW.  Ii  nunpcra. 
Hry  lo  iiw  [mm  nftom  to  thirty  llunceii  •-'c1!>  (or  a 
ioa^tprrlod.  lie  tlionfotiiul.  (hat.  al  llioa>iiM)«»ideel 
Ibc  t\iia,  be  had  a  lny«r  uf  tttie'ic  aeld-  This  layer 
Ttry  nuii'My  nMucn  the  iitrcncih  ot  (hi-  cnmni, 
owing  to  I  In  liai]  con  d  licit  Tit  J. 

—  We  b'arii  from  Katun  that  a  tuiiocl  mcamrliti; 
about  flte  tlioiuand  r«-t  In  letiRth,  aixl  coastruetxd 
at  Icail  ulna  c«iitiirl<»  biifoni  the  Chrlhlian  era,  ha* 
Ju»l  b^ii  dtseinert'd  by  (hi!  i^vunior  of  the  Uland 
of  tjanitm,  U^mdotu*  in«iiUoiii  thli  tunnel,  wlilch 
aCTT«d  for  prodding  tbe  old  Miaport  with  drlakins- 
water.  li  li  completely  preiprvi-i),  and  contain* 
wnlrr-tiil'M  of  nl}r)U(  twenty-five l^(■nlilu«lrM  in  dtain- 
i>Ier,  tach  one  provided  with  a  lalnral  aperture  foe 
cleaiiBiiig.piitpoin.  The  tunnel  l>  notqull"  •traJKhl, 
bill  brni  III  the  mlildin:  ihln  tshanllylotMi  irondei«4 
ni,  itt  ihi'  uiieli-nt  eiiiilueeo  did  not  poMeaa  inea^ur- 
lnir'In*(ruini*iitaof  lueh  prvcltioi)ai(hoaeeoaitruc(eil 
uowailaya. 

—  IleddHiatilc  ha*  succi-cdml  In  topanilnii  rai^ 
of  eotlon  and  wimiI,  itilxnl.  by  'tibjeclfiii;  llwin  In  Ibe 
action  of  a  ]et  at  tti|<erbtr8iei]  Meam.  L'ndcr  a  prcea- 
iirc  of  Ave  atmoipheivs.  tlie  wu<il  nielt*,  and  ilnka  Ut 
■be  botlOTii  of  tbi' receptacle;  nlillecoiinn,  jlnpn.  and 
other  vct^Ubli*  ItlirM  *tnnd.  Ihu*  rvniiinliiE  willalile 
[or  ibr  Fupcrmai>iiliu-iiiri>.  Thr  liijiiid  iinxl  ublcb 
cotilalnh  llie  tvuol  IbOK  preclpilnlrd  !■  thrn  iledc- 
rated.  The  n-iduc.  which  boa  nTrlitil  ibo  naise  Of 
alotllic,  !•  mmplcii'ly  lotuble  Id  walvr,  and  li  rain- 
able  on  accoiini  •<!  li*  nltrujicii.  Mnre^iier.  ita)ircpa- 
raiioii  ei)al<  iiolbliig:  liccatis^  Ibe  iiicri-aiwil  vnluc  of 
the  pulp,  free  ttuni  woo],  1*  iiilBcient  loruviTlIiecoat 
of  the  proce**. 

—  A  Itedlr.  corrrapondnni  i>(  the  -St,  Jamet  g<ufU» 
wrlie*  that  :in  «tj|:tiieer  iiiinied  Fitfaeri*  repor(p|  lo 
hate  made  an  linparun(  dl>«oTery  In  aeronaotk*,  by 
wbirh  he  ii  I'linbled  lo  rondnniw  or  expand  the  icastn 
a  bnlUioii.  Tlie  ac^lil  he  eniplo)*  1*  co«ipfeii»«J  c«r- 
lirinli-  arid,  witli  the  help  of  which  he  can  ascend  or 
dMiM-'iid  at  pl«ature.  TliU  perpendicular  movement 
puts  it  in  tbe  ponerof  theaemnani  to  go  up  or  down 
until  he  Hndi  a  current  of  air  moving  in  the  burlfan- 
lal  direction  he  wlKhet.  Military  critic*  attribute 
grrat  laiporuuee  to  tbia  di>coT«ry,  became  lu  Uineof 
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war  a  liMlloon  vllt  be  able  lo  mwU  tli«  «i«d}'*  lerri- 
tory.  Mill  Kvcvni)  H|i>tii,  without  r*qnirlng  a  fmb 
*ui>ply  •>'  IP**' 

—  W*ill,  nlio  tint  Riwnt  DiaTiv  jtart  OB  h1«  n- 
{iFrlniMnU.  tin*,  It  i*  nid.  >t  liut  >iicn>oiI(>(l  In  contiiiff 
InsUn  loll  cull  *ly  all  thv  unJiimry  leerat*  and  (bclr 
atlnyi  with  11  thin  ll!iu  of  bnum,  nrlilth  can  bo  vitri«d 
in  colnr.  B--  iimv  only  a  ilngli-  liatlrryrrll,  nnil 
oblaluaal  will  kulid  il^tiORll»  of  vnrIoiiKbim>nii<l  brIU 
lUiiu'y.  The  ilnia  an  «ai«d  to  tio  dii«  to  ilir  t>-mi4- 
iloii  of  copper  oxldoi,  Ihi!  compoalilon  of  wbidi  bu 
not  yot  lifen  ileinrmlnml. 

—  Nalvrr.  iialc*  iliAt  ibe  6'Jnbiif  i*|>ort«  Ihe  dia- 
cfivery  i>(  ilif  rulni  ot  an  niidi'tit  Hly  near  ?>nRiar- 
kniid.  They  am  •'Ittintvil  apnti  a  lilll  wlilch  wa« 
(l»uUik-s*  a  fortn-Ks  fcrmorly.  K«tiuiiii  ot  ul«ii«)lt> 
anil  biiniiiii  bntiv  liavv  alio  lici-n  foiiiid.  AcoorrlinE 
t«  Ainblan Rourccii,  llir iRrge^tyot  A|>broiiabexiitcd 
tliere  in  lbs  tinir  of  Munrs:  It  tvai  tlio  royul  rol- 
denee;  and  tbp  klnjiVcn»tlp»<'>i>d  nn  ttiuliIM.aiiil  wm 
prorided  vrjib  itilitcrtaiii^nTi  corriilon.  Tlii'  ri^iilt  al 
■hn  cxcnTntions  ibows  that  llieniinaarciwkTdllK'ie 
of  11  very  anclral  city.  'Hi*  rarlouii  clF|iib>.  Uoari-viT, 
illtter  widvly.  In  ihn  loiror  oni«  lln»  aliu*  iiM''<-''» 
are  found,  whirli  ari-  ijullc  abtont  from  tbcr  u|<i<er 
oMK  Tilt  lowest  layer*  contain  remains  of  a  T*ry 
prlmillvi!  iialtiro.  I.e.,  coarse  ImplcmsnU  of  clay  and 
Iliiil.  Tli«  cicaintlunii  art  biding  ronliniicil.  Nrv* 
fi'iiin  TurkMtaii  niitioiinres  ibo  illMHiv^ry  ol  aiiDlIxT 
&Tii.'ii-nt  i-'ity.  Achty.  on  Ibe  rif-Lc  bank  ut  tlK<  Amu 
Diivyn.  Rrmiiln*  of  brlek  wall*  and  o'bir  liuilditi!^ 
art^  s-ilil  to  tie  vlsllilu  Sn  i-oiuiiIrralil«  iiuinlwr*. 

—  TIi«  UvFvmber  ni.ini1i--r  of  ibe  tnonlbly  meteor- 
oloitlcal  i-hnM*  of  lli«  Nonb  Atlunlif,  dr«fritj(d  in 
Scitnw,  111.  0-*l,  was  n-renlly  luurd  liy  iht-  njdru- 
grapblc  r>IVre,  ciini|ilnilntt  ibc  ■«[.  It  l>  annouiiri'd 
tliai  work  in  a  tilmitar  dlrci'tJon  baa  Invn  Iwjnn  for 
(bo  I^uiilU  .Vllaultc. 

Tlic  X'.n'inbi'r  number  of  il>e  North  Atlantic 
tijloi  cb»rt  l(  >Imi  Jual  iMiblitlxfl.  The  bark  F.lliel 
llUiicbu  colli IniiM  li»  xitxnit  nay  arnfi*  ibo  ocivaii, 
Imln:;  non  reported  for  \W  «ialb  time.  Two  alorm- 
Inicki'  an--  cliirlrd.  ooi-  of  tr»|iii-al  iiHiiln,  iMitcirnrtby 
III  nol  iidTanv-liii;  wpM  of  loocituilt!  .16*'  tat,  lii-fon! 
lurniiiic  to  lb"  tiortlln'a*!:  lli''  ollii-*r  itomi  aii'mi^  lo 
bflTv  li'ft  our  sliorM  iirar  Cliarleitoii ,  and  then  »iient 
four  <tnyi  In  luriiint;  round  aalurii  loo|^  and  r<wm«f 
III);  lia  inib,  liefnni  tlnally  moving  airay  to  the  north- 
east. 

—  After  ihlrty-lbree  yuam  of  dnty.  Gen,  lioao  I", 
Qulinby  baa  bi-i-n  compellnl  by  III  tiipallh  lo  retire 
fnim  thir  pr>it<>*>i'riti<|i  of  mnlbcmatlci  and  untnral 
l>tiilaio|iby  at  111?  L'lilvenily  t>f  liodie*(er. 

—  Kiiiiiiii  J.  J.  HlaiidlD,  U.S.N'.,  1ia>  boon  nrdirred 
by  tlis  navy  depart  111  out  to  lite  Jubna  liopkliia  uni- 
versity, for  a  coar*e  ot  attidy  iii  phyaics  and  chemis- 
try. 

—  1,.  R.  Uaiam^raly  A  Co.  of  Pblladelplila  an- 
ifuncp  a  work  on  Indian  atpfJangua^,  by  (he  late 
Cn|,t.  W.  P.  Clark,  H.S.V.;  and  E.  4  F.  N.  Sjion 
nnnouni-e  n  practical  treatiae  nn  tbi-  manufni^ttire  of 
bricka,  tilea,  tcrra-rolta,  etc,  by  Charles  Tlioraaa 


Davli:  alao  a  new  hook  by  1.  Lothian  B«JI.  Milllted 
'VrindpJe*  of  the  nianufncture  of  irrti  and  atecl, 
with  tome  notes  on  the  (^onomlr  condition  of  llieir 
prmluclion.* 

—  Capt.  Koatovieb  of  the  Itiiialan  tiavjr  propoan 
Ibi'  iiacot  a  small  ra|H!vi'  liiil|i>nii,  tonliicbau  EdUou 
lamp  li  su*pend«d,  for  niuht  si-nnlllng,  By  the  aid 
of  coiitiM'iiii;-uim.  ihe  luup  may  l>e  llGblcd  and  cx- 
lln^uOicd  al  u'lll.  Btid  tlie  apparatii*  may  Ihm  b« 
uwd  Willi  any  of  tbo  mdea  In  vc>|[no> 

—  The  report  oii  th«  prlrm  offertd  ty  thi-  IIitIIu 
rojal  ai-B<len)y  of  aclmices  va*  read  at  l)ii>  .July  nievt- 
ttijt.  Tli«Stelnerprlte  for  ceiimMrj  »'a«i»:-t  ):ranlcd, 
as  no  eaaay  rvoched  the  rvquired  ilanilanl  of  i-i4>«|- 
lenee:  tlie  Ktant  was  tbiTpfmo  |i(i>tpoiiril  until  Jlarcb 
I,  ItfM,  whoB  It  will  be  olT<'rvd  for  the  )je«t  tieoinetri- 
cal  treatise  written  in  German.  Latin,  or  Frrn*-!!. 
Oite  priru  liu.  boni-ver,  been  oiccardcil  to  Proftaaor 
liledlni  of  the  /uricli  pnlTlcchiilc  tchool,  for  till  work 
In  KeoRintry.  Tlie  anbjeet  for  ilie  Coihenins  prlic 
Is,  "By|ienonal  experiment  and  cliemiral  rrseAreh 
lu  ascertain  the  asaimlUtion  proccM  of  plants  In 
light,  and  by  direct  pmnf  tliow  lo  ib«  jibiil-lllires 
the  prlnur}'  atnlnillatlon  produelc  of  the  cnrtmn  In 
pl.inia,  ditlinpiishini;  tbem  from  ihv  similar  prudiieta 
of  Irnnirormatiiin  in  the  clunge  of  matter  In  Iha 
ei'lti,  and  showing  lla  clii'mlciil  nutnrv."  Assume 
npproiimalc  tolutlon  ot  ilie  problem,  a  clrar  demon- 
■iraliou  will  bo  sccepled  of  the  ptesenl  idc.-ks  on  iho 
niiimiUllon  proci-nof  plniiia.  and  the  ptlniary  organ- 
ic Kencrations  Ihenn>(  liy  rpjietltiun  of  the  tttiet  ot 
obaenat  ions  and  rese.ircbea  already  made,  and  an  liu- 
porlaiit  exlontion  or  tlmltatloD  tberoiif.  The  Dkit 
pHiedf  the  academy,  oftvnthoiu'nlid  marks,  has  been 
lEr.tiii'd  to  rnifeatur  Pio  Ilajna  of  Ftomire,  for  his 
work  on  the  ori;tin  of  the  Fn-nch  epic. 

—  It  lireportei).  snya  the  EfjlurfT,  lliat  the  at  ton- 
tioo  of  the  Indian  government  has  tH'«n  dmwii  to  a 
trre  In  Minthein  Ifiilln,  fnim  uhlcli  tarce  >upt>l>M  of 
Oirmtuhoiic  can  he  drawn.  Tbln  i>  the  'Teicbtntf;' 
of  ll>e  <'bine«e.  '>r  rnmeria  glandtdifera  of  ItolanUta. 
L'nIIke  ibc  Sontb-.\tn'rk-an  tree,  from  whirb  ibe 
caoatchoiir  It  ta|>i>i>il  liy  jilrrctiii:  (he  hark,  the  ):niu 
la  obtained  troni  the  ii«w  totiii-e  by  breaking  (be 
bDUch*.  and  drnwiiig  It  out  in  lllaniciita.  If  ibe  imiw 
e.watebotie  it  at  all  iHinal  to  the  old  In  ItiiinUlliiiE- 
proprKiei.  It  n  III  form  a  timet)  dUcoT<>r}' ;  tor  Ilir  in- 
tmduclkin  of  eleetrle  lljthtini:  ba'  i;r'-ated  an  in'-n:aseil 
demand  tor  india-rubtier  coaled  wires.  Indeed,  hv- 
end  In  Ten  tors  have  intely  been  engajtril  In  Iryina  lo 
inannfaelurc  a  suh>lltiilo  (or  ffiill.vpen'hA  and  India* 
rubber  out  of  oiiditeil  oiU;  that  It  lo  uy.  oils  treated 
with  chloriile  of  sulplitir.  mixn)  with  aiptiall,  oaoke- 
rit,  and  oilier  inaulnling  iRhstaneen. 

—  The  ctTcEt  pmdiicrd  by  llr.  Svllm  I,«rostfdm  In 
hit  exiMTlmeni*   on  tlin  artlBclal  proiltictioii  of  the 
aurora  Is  well  t-liowii  In  Ilie  IIInstratlOD  «n  the  next 
page,  from  a  drawlog  liy  Ur.  Lematri'im.    On  ibe  t»v 
iif  the  mountain  a  wire  was  strelelicd  on  putct,  ■^'^^'^  . 
fiirnlatMd  al  •\cej  foot  or  two  wHb  brata  tif"***"^l,se- 
This  wire  waa  latOTml  RilU%  ^w  Vro.'^^Jft.^t*.-*'^^.,^**'*- 
ried  OTW  ilMJ  lov  <A  \\«\N\Vft.  \\*.  \*«to-  **  ■»■ 
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Tli«  pdM  wei'c  tuppUeil  wlili  Milpliiiric-tKid  iniul»- 
lnr«  In  onJcr  to  prertnl.  ns  tar  an  poullik.  (Ii«  creep- 
Injt  ttt  eloctrlclljr  oi'cr  tlivlr  !iiir(4ce>>.  Fruni  ihb 
iDtll laird  lyflmi  (if  pnlntAii  vim  Ha*  rim  l«  a  pniiiid- 
cOHiicvIioii  nT  n  l<iHi.-rlt>vifl.  per1in|.-*  fruiii  Dvf  ImiKlri'd 
la  a  tlioii«ari>l  fcvi  lirlow.     If  Ihu  i;niuiiil-ci)tiii«CiiiMi 

llBnl  blHTl  Illll'lr  oil    tin-    Hlllir    IcTel,  IIO    Clirrclll  U'fluUI 

Iinvi>  liren  oli-rrvi-il ;  Ixit  whuii  Ihpro  wu«  a  dllfiTriicc 
of  l*vvl.  i-vvii  If  nnC  itiDiv  lliaii  thirty  f«^i.  »  i-iii'i«pt 
was  alwaya  ubii-rvi-il  fruni  lliu  liitibvr  poiut  lo  Ui« 
luuer.     TLu  liiniiuoiis  cflccla  purli'iiyeil   in   Uiv  cul 


cnl  viii#]'arda  near  Uonleaui,  Ui«  varkroen  nibUiig 
()ii>  KitKrk*  with  a  rJiulii-sicol  glovu;  but  (he  rtM)>U 
ore  not  -mill factory,  na  It  1>  only  Ilia  olil  viiod  wlitcli 
•■an  lii>  ircAii'il  111  {hi»  will*.  Tbi-  iuti>  i>f  IxiiltiijE  wat«r 
n-iiliM  iirurliii^u  iTXcellvnl  n->ult-  lull  for  Ihi-  fact  lliat 

il  U  opvn,  more  tliaii  any  oilirr  pr»cca<,  ii>  faml^w- 
DcM  In  apfillcMlon ;  anil  llial  iiFiilrallifa  all  it*  e«ntl 
rStcto.  'Hic  nibbing  of  llir-  vin«*  nilb  a  |>r«paratl«n 
funipoRril  of  rilfi«  partB  of  ctnl-Mr  lo  oiie  vt  uil  ww  . 
iipea  to  the  objection  that  ibi-  coiil-iar  )c<>l  mi  thick  In 
■■old  wcNlJif'r  Lhat  It  could  not  bu  apiilleJ,  and   lli* 


MF^ 


*-■ 


^yrr^ff, 


^tl 


iiftMifa  u  k^fiB^Tri- 


a  iBRTi'iL  ruF.tr  "t  lioiit  -iiiiiiir<i>,  iiini-is  «  i>i>pMt  or  tm*  .loHimiu  liiiht*.  tii'.tR  «  >T*TTa  or  vina*  on  *■■. 
Tiw  ar  rtnTtmsTrxTuni,  sttn  KCitiUi,  riiiaiaii  i.truiii.    [ Kvpnolun"!  'rhii  /.h  Xahtrr.j 


wra  only  vUlliK'  to  ilw  nakfd  cjw  when  ibere  wna  ii 
tiiarkfil  dlKpIity  of  tiortli«(ii  liftht*;  althmijih  by  ttia 
aid  of  llir  !>pL-cTn>N»pL'.  irlilch  WulJd  eli'in-  tlir  JHicuI* 
lar  tpM'Iriini  of  uunMiiI  lislil,  llie  ciittUKi!  of  tii« 
■irFoni'i'  riiulil  nftrii  l>i'  iiroTnl. 

—  ttalblaiil.  pr»fc^»>r  at  tbe  <'olli!t;c  ile  Ktaim. 
ira>  cfxiinilMlniic-d  n  *bort  llnie  a^o,  bj*  llic  niltiinlvr 
of  a^riculliin-,  lo  iTj"'''  ii|>oii  lli"  Iwal  inoil»  "f  dc- 
•■tioyllii;  Ihe  winter  cj:$h  of  llic  I'tiylliixcra.  iv-  It  )|UA 
tiM-ii  foiiii'l  lhat  il  iJ  lit  ibl*  W.I)'  llie  jiOL'srro  I'f  the 
paruilp  is  very  iiiulKrlnll)'  clircknl.  Pn>fc»or  Dal- 
tiluil  report"  llist  Ibrep  nii-liiwl*  barn  Im'.-h  riuplnynl, 
—  ibn  nicchanical  ilmtructiim  rif  iln.-  ccui  by  barkitijc 
llie  Tine-.  balKiie  wmot.  and  rubbing  Ilie  riiii-t  nilli 
pr«|<arali»i>t  lalciilalcd  to  burn  up  the  cgs».  Thi- 
(Irst-iiaincil  of  ilicfc  nicibaU*  ba*  bMO  tiled  In  mt- 


co«i  <it  lieatiii:  it  again  wiu  ci>iu>M«rable.  Srvi>r«l^ 
*iiic-Ero«ci*  irleil  ii>  ll-tni-fr  lli«  tiilxlurr  by  ^IJin;*  ( 
Bftuuii  pL-r  cnilof  tiitpenllii*':  (ml  Uii*.  trbt>n u|iplicil.  j 
kdli'il  ihi'  ^Iric*  a1iii|;etb«r.  Ilalblani  Iricil  srrcral  i 
frcab  rX|icrliiiiMilB.  aoioii"  »lhcn  n  niixiiir^  ••{  oil.  j 
napbtlm.  iiiilrklinie,  and  n,iirr.  TbI*  iiililiirr  bat  < 
ItOBii  Irli-d  iiiHiti  a  very  Inrji.T  »c,ilr  in  Iln-  vlnryimU  of  ' 
tliu  LuI'i-i-Ganiiiuv  and  the  I.nir-el-(.'lH-r:  awt  Itj 
pn»>(«>c-,  nrc'-rdii'g  to  Ilalblani,  tbe  <loubl«r  ircom-j 
ineiiilalit'ii  ■■(  b>>ln;{  rRi>ctuiil  and  cbinip.  aa  the  i 
il  iiiiiter  a  franc  for  a  biindied  j.iock>. 

—  A  Wailiinuluii  corrmpDi«l<»nt  informi  tin  tliia  it] 
wnK  lli«  liliihaTc  and  not  the  Ziifli  womnn  wboon  Dr.  r 
TylDt  nioiitliini'd,  at  a  rt-wnt  aicodnK  of  th*  nnlbro-  j 
potui:i:^al  •ocieiy  of  Waabiagtoii  (t«e  .'^riciire,  p.  -Unj,  { 
ai  irattiiiK  iHirk  nkirliL 
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COMMENT  AND  CRITICISM. 

We  (1I.TEN  hear  it  saifi.  that  any  thing  is  easy 
to  tlo  when  one  only  knows  how ;  but  the 
transition  from  doing  to  speculating  involves 
in  someway  the  inverse  of  this;  for  whot  is 
easier  than  unending  conjecture  to  the  wilfully 
ignorant  theorizoi'  ?  Aatronoiners  and  physi- 
cists, armed  with  powerful  telescopes  and  spec- 
troscopes, have  for  years  been  assiduously 
occupied  with  the  careful  and  systeointic  study 
of  all  the  visible  phenomena  of  the  solar  disk, 
and  have  been  able  to  obtain  satisfactory  solu- 
tions of  many  pi'obienis  of  great  difflculti".  For 
the  pretentious  pseudo-scientist,  however,  al! 
these  labors  have  been  in  vain.  His  own 
theories  preclude  all  need  of  investigation,  and 
the  facts  must  be  manipulated  into  coincidence 
with  his  vagaries.  But  there  still  remains  a 
host  of  mysteries  in  the  field  of  the  physics  of 
astronomy  which  all  observation  and  reason- 
able hypothesis  have  so  far  failed  to  unravel. 
Do  these  harass  the  soul  of  tlie  pseudo- 
scientist  ?  Far  from  it.  Not  only  is  he  ready 
to  urge  on  every  occasion  '  the  true  theory,' 
and  to  prove  that  his  is  '  the  only  possible 
solution,'  but  he  rashly  confronts  all  existing 
science  with  unanswerable  clinchera,  in  this 
wise:  "Where,  then,  shall  we  turn  for  a 
theory,  if  we  reject  the  one  herein  developed, 
.  .  .  tJte  non-admission  of  toAicA  will  forever 
involve  science  in  difficuJties  and  inconsisten- 
cies f  ' '  

We  have  a  doubt  whether  we  do  not  owe  our 
readers  an  apolt^y  for  space  giveu  up  to  such 
a  book  as  that  noticed  in  another  column  of 
this  issue  ;  but  it  gives  ua  excuse  for  correcting 
the  impression,  more  or  less  prevalent  among 
those  indirectly  interested  in  the  progress  of 
American  science,  that  the  crop  of  pseudo- 
scientific  literature  is  larger  in  our  own  country 
than  it  is  abroad.     The  sciuntiGc  '  crank,'  like 

No.  M.  — ISH. 


all  of  that  ilk,  is  perpetually  clamoring  for 
recognition  ;  antl,  as  he  ever  imd  anon  acts 
upon  his  belief  that  the  acknowledged  leaders 
in  science  are  most  easily  accessible  through 
their  mails,  this  impression  is  speedily  cor- 
rected ou  examination  of  the  sources  of  the 
contents  of  a  few  waste-baskets.  The  more 
thorough  and  wide-spread  scientific  education 
afforded  in  manj'  foreign  countries  is  not  ap- 
parently, as  we  should  expect,  the  means  of 
turning  the  energies  of  the  '  crank '  int«  the 
direction  of  legitimate  research;  but  he  enjoys 
his  frequent  appearance  in  type  with  a  freedom 
which  the  American  pseudo- scientist  only  rarely 
indulges. 

We  may  lake  this  occasion  to  comment 
further  on  the  very  unwise  precedent  which 
the  publishers  of  this  book  have  set  by  the 
issue  of  a  work  of  this  character.  Book- 
publishing  has  for  a  number  of  years  been 
conducted  on  a  very  scientific  basis  by  a  few 
of  the  better-known  houses,  and  only  such 
works  have  been  issued  as  were  able  to  pass 
muster  with  the  critical  '  reader  '  or  expert. 
The  greatest  of  care  has  been  exercised,  that 
the  publication  of  no  book  should  be  under- 
taken the  sales  of  which  were  not  likely  to 
be  reasonably  remunerative.  Such  care  haa 
greatly  lessened  the  labors  of  large  buyers  of 
books,  and  inspired  them  with  a  vei'y  proper 
confidence  in  the  best  houses  ;  so  that,  in  fact, 
not  a  few  libraries  have  standing  orders  with 
certain  publishers  for  every  book  as  soon  as 
issued,  and  the  book-buyer  has  heretofore 
been  usually  safe  against  serious  imposition. 
When,  however,  an  accumulation  of  literary 
refuse  comes  on  the  market,  bearing  the  im- 
print of  a  reputable  bouse,  it  becomes  an 
appropriate  season  for  the  display  of  caution- 
ary signals.  

The  Monthly  weather-review  q€  ttsss.  ^i^assN^' 
service  for  laa\.  K.x\^va\.  ^w*  ■».■».  Nss^v^'^*-"' 
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cUaogfl  JD  tile  rii;lit  (lireclloii  oii  its  cover. 
Ileri'tbrofc  llieso  viiluolilf  sniiiiimrifB.  iiirolv* 
iiig  ti  great  tUDOiiiil  of  lalior  c|iiUc  iijiui't  rraiii 
ihc  [>rrpiiration  of  dnily  fonenKLt,  linre  boon 
i»iie(l  niioiiynioiisly :  at  kast,  it  liti«  tHfii  oim- 
pljr  nnnoiiiiL'cd  tlisl  llicy  were  '*  prepared  under 
the  rlircction  of  .  .  .  tlic  chief  slguaUoDIcer  of 
tliesnoy."  There  U  iton-  v«ry  properly  luldnl 
to  lbi»  ttic  name  of  iLc  oIUch'I'  {ici'MOimlly  in 
cbargo  of  tlu:  work.  Tlii;  more  <Hrcct  the  statn- 
monl  of  indiridital  authorship.  Hie  better ;  for 
witli  it  goes  iiidiviilual  credit  and  reepoiisi- 
Ifiiity.  Tlie  '  I'roressioiial  [lajmra  '  aiid  tlie 
'  Note-A  of  Ltio  itignal- Her  vice '  liav-e  always  liceu 
tliuft  (Inly  crcditt'il  to  tlicir  authors :  it  would 
bo  well  if  the  authorship  of  the  many  cir- 
ctllara  that  linve  becu  laaoed  on  tornadoes, 
lliundcr'atorma.  and  other  eiihjcels,  had  hoen 
lis  tfxplkitly  published. 


TuK  TEiiuiNOLOUT  of  storms  adopted  In  theJic 
revleira  is  aotncnhul  o[)eii  to  oriiiciHin.  AAer 
Ibrly  yeara  ofobscrvaliuii.  during  which  it  has 
always  hccti  found  that  rcg;iou3  of  low  baro* 
metric  pn-sstirc  art^  neeoiupanied  by  an  inward 
flow  of  (tic  wimls,  uitli  n  vonittant  direction  of 
spin]  turning,  il  does  itot  w^eni  hasty  to  ttso 
ft  name  for  euch  phcnomcnn.  and  call  them 
briefly  '  cyclones,'  as  wns  long  ago  suggested, 
KO  iw  to  avoid  the  airliivan)  ])arjiphra9c.  *  area 
of  low  barometer,'  OD  the  oiw  hand,  and  the 
abni[it  elan«\*  exprORsion,  '  Iqw.'  on  tlie  other, 
and  do  away  witli  so  erroneous  a  description 
us  *  Btinos{>beric  depression.'  and  viilh  so  in- 
deRnltc  a  term  as  'distiirhaiice.*  It  ia  »u 
incorrvct  ii«c  of  the  worti  (lint  luisoeiateft  cy- 
clones only  with  hurricane*  of  dcraatating 
strength,  or  with  local  alorinK  lihv  toriiiuloes. 
It  WIS  originally  pro|)09ed,  and  should  still  be 
UMd.  to  designate  a  certain  kind  of  atmos- 
pheric inechanlsjn,  iudcpcndent  of  gentlencas 
or  violence,  and  hence  perfectli'  applienbtc  to 
thfi  'disturbanceM*  in  question. 


or  extent  of  wind  which  exhibits  a  turning  or 
revolving  niotlon.  wiiliout  regard  lo  il«  lary- 
ing  velocity,  or  to  the  dilD^rciit  luunes  which 
are  often  applied  to  such  winds.  ...  Alt  hur- 
ricanes or  ^')oIent  Klornm  may,  )>erhapa,  he 
consitlered  as  eyclooes  or  revolving  winds; 
hot  it  by  no  means  follows  that  all  cyclones 
are  cither  hurrlcauGs.  gnU-s,  or  storms."  lie 
^aid,  further,  thatthe  word  was  not  designed  to 
cxprwiii  the  degree  of  activtlj-  or  force  of  the 
wind,  and  made  montion  of  "the  inert  and 
passive  cyclones  which  seldom  gain  attention." 
■Similar  absti'nclB  oould  lie  made  from  Col. 
Reid's  famous  work  on  the  '  Law  of  storms; ' 
and,  cvea  in  the  early  niimlier.i  of  the  ITmi/Aer- 
rtview.  'cyclone*  vm*  uixd  in  iltt  original 
sense.     It  would  he  advisable  it*  return  to  it. 


Br  iiKA>.'.->  of  a  ino«t  promisiog  local  aiuics- 
tlietic.  Dr.  Koller  of  Vienna  has  recently  be«n 
able  to  render  the  eye  quite  insensible  lo  pain. 
Under  its  infltienc-e,  almost  any  o|*eralioii  may 
he  performed  ujion  this  delicate  organ  witlioul 
caii»lng  flulTering ;  an<)  (Is  itM  is  not  followed 
by  tinpU'iisaiit  nflci-ctTccts.  ,\  few  mluutea 
after  putting  Ihri'e  or  four  drojis  of  u  four-iH'r> 
cent  solnlion  of  hydroehloratv  of  coeolue  into 
the  eye.  no  discouifort  is  felt  when  llio  front 
of  the  ejetiall  is  rubbed  with  the  finger ;  or  it 
may  he  cut  with  a  knife,  for  example,  to  do 
an  operation  for  catunicl,  and  no  pain  is  occa- 
sioned, ll  ix  not  many  weeks  since  th!.'>  was 
demonstrattol  in  (iermany :  and  already  many 
operations  have  been  performed  by  our  own 
oculists  with  great  success  ami  satisfnction. 
For  some  moutlu  before  ila  iikc  in  the  eye.  It 
had  been  employed  by  iihyeieians  to  render  tlic 
mucous  memhrancs  less  sensitive,  espedftlly 
(hat  of  the  tliroat:  and  it  will  prohably  be 
found  cajiable  of  rendering  otlicr  vaJuabk  Mr- 
vices  in  medicine. 


Redlleld  was  clearly  of  tJds  opinion.  In 
1854  be  wrote  that  the  teno  'cyclone'  was 
jiropoMd  "  to  destgiute  any  coo8]derabli^  ai-ca 


The  alkaloid  oocaiue.  whicli  vm  isolated 
about  tbirty  years  ago  by  Gardokc.  and  is 
somewhat  similar  to  (he  one  which  b  fouud  in 
tea  and  colTcc,  is  obtained  ttom  the  leftvos  of 
tilt-  Kryihroxylou  noca.  Thla  shnih  fa  col- 
livated  in  Llio  t-allcj-s  of  the  castcru  *lop«s  of 
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the  ADd«B ;  and  Ito  leaves,  which  nre  gntlicred 
atid  tiried  with  grtal  can.  bnve  bcvii  uitcd  l>,v 
tbo  natfvoi  ils  a  sliintilnnt  nml  iiiircotio  sini-T 
the  du}'S  of  tivi  Invn*,  by  wliom  ii  was  licM  in 
great  «stcctn.  This  plant  sltould  not  be  con- 
founded wilh  the  more  familiar  Tli*obroiD(i 
'oaoao.  the  seeds  of  which  iklTool  chocoliile  and 
cacao-buUcr,  iior  with  tlic  cocoaiiul,  nhoMC 
tree  Biij)ph'cs  food,  drink,  light,  clothing, 
niid  shelter  to  the  natives  of  some  tropical 
brnds. 


LETTEHS   TO  THE  EDITOR. 

.*■  ftfwiywiilHiti  *f»  rrfmtilti  to  t*  mbrti/aipatMlt.    Tkt 

The  Mtone  age  In  ptehlatoric  tu-cheologj. 


Is  Ik  recent.  fiunilMT  o(  ScU-nf.,  !t  h  ititlril  (p.  ■ 
tlmt  m  X  iiic»lli>2  of  tliv  Acmlrmy  of  iiacitml  (cl«ncn* 
of  Plilt^i>lp)ilR,  Srpi.  Sa,  I>r.  Brintoii  cxhlliltrd  eer- 
Inlii  Mon4>  ubjpi-u  from  Tiiiil*.  iirouritril  by  Um 
MarquU  dt  Nailallliic.  Ani^ii);  ihttin  wni  one  rt^- 
■omblliig  til'  ' ■lninmi'>l  «('ra|H>r*'  foniid  iii  tbb 
[country.  "Tliln  (orm,"  Iliu  writer  coca  oii  to  >tal«, 
*'U  rhiirnclirUtie,  In  Fran™,  of  iho  Intrr  proetmv 
Uom  «(  itic  (tone  aac  i>ipcci«lly  of  ihnt  i-poch  callrd 
liy  Ihii  Frrnrh  iirflii'oliiiiitU  'III*  i-piic1i  at  Robi'n- 
liiuii'ii.'  <:iironalo|i!i'alJy.  Ihl>  J>  nmnritcil  u  tlie 
Ilni  •'t>nrli  of  ibi>  niipmntiicf  <if  man  on  lite  slobo, 
Ui^  pii'vlciiin  tTii|ilcniriil-ii>l»s  Anfinnl*  lirlni:  prnWbly 
'  ■nthn>polil>."  Thin  i«  >  tiioii  Bniiuins  tr;iv»ly  of 
'  tli«  vkw>  of  do  Uortlllct  *iiil  the  orrbHilogiiti  ot^  Iili 
*clioot.  It  ni*y  vaft-ly  In-  u.iciti.'il  lliAt  no  onu  liolil* 
anytiich  ciplnioiis  u  iLcii-.  wiili  llin  potilblv  excep- 
tion of  ilif  writer  of  ilic  notice  In  qucitloii. 

Ai  (lie  I'tohistofie  vonc-rts*  lielU  at  Brtiueli  hi 
lH7a,   Gabiiel   do   Murtllli-t   flrii   propo«e<t   Ul*   sys- 
tem of  cUuiUcBtioii  of  the  aue  of  ilcmi!.     In  it  tlie 
name  *  epoch  oC  ItobenhniiBrn    l»i;iven  u  aynonyiiiouK 
with  'age  of  polinlircl  itoni!.'  or  '  neulKUx.*  perloJ;' 
,'  while  Ibc paleolilhlf  ni-e  in  subdividvil  iiiln  f<iiir;;r.tnt) 
itiriilont,  called.  In  ibe  InrvrxT  unJeruf  Ibi'lraoti- 
igiilty.  those  of  1.*  Midelnliii'.  uf  Snilltrj.  of  Uouttlcr, 
aiid  of   bt,  Achi^ul,  i-iu^i  cluruct^rited   ■>>   ils  own 
pKulikr  type  of  inBlniineut.     Tbls  diMlOcatlon  was 
I  •till  (arlliiir  eitentlvd  by  lilui  to  lite  age  of  brnnxa.  In 
>«  table  nxhibit«il  nt  the  U«oi;np)ilc«r ooit^rcsa  hold 
I  at  Paris  in  ilii?  aiiiDini-r  ■.•(  if^Hi.    A  full  account  of 
It  was  i^v«ii  In  (til!  UaUriavj,  vol.  i.  p.  itlS.    SInco 
tlien  the  liyticin  lias  b««ii  almost  unlvsrsally  a<laptrd 
by  tirvtiitiorlc  ar«Ii«oloitlst* ;  ani]  It  li  thorouithly 
[  exiHalnt^il  nii<J  lulmlrablj  IDusiraird  In  tho  'Musda 
I  prthiitorlijuo,'  ipiibllsliM    by   Mrnn.  G,ilirliH  and 
Aftrl'ri  dv  M->Mi!li-l.  Iti  IHP1.     In   IXS3  the  cider  do 
,  UortlJli>tpt)bll*ii<'il.  iti  ilii'lliionof  conlMntMrBryiicl- 
encei.  lil>  '  !><■  prf)iitt«rii|ii(i  anilqultj  de  rhomnis.' 
In  thi*  ibn  vlow*  he  wiu  kiiowu  lo  hold  In  mgnrd  lo 
thf  Bft-ollod  '  tiTtUry  mnn.'  or,  oi  be  more  losically 
,  entltUt*  blm,  'the  prccunitrof  man.'  are  set  forth  In 
I  dsiall.     A  critlc.tl  notice  of  ihJi  work  was  eivcn  bv 
llio  wriler  In  Srirnc*  for  March  :tO,  1883.    Tbe  work 
i*  dlrldnl  into  three  parts,  —  •  tile  terllarr  man,'  "  the 
■]ual«rnary    man,'  and   Mbe  man   of    the    presetit' 
tAonvn*  iKfuetJ;  ami  the  doctrine  is  maintatuvd  tliat 


"  It  la  only  at  lltt  /ymmntfrnnti  qf  (*r  qualenuav 
that  man  ihowi  hinuelf  iwit  ■bti>Iuii>ty  Idcnti^^l  willi 
us.  bal  »u  ni-ar  Iliat  we  eannoi  rafiue  |o  him.  niulcr  ' 
a  proper  tioiuenclatiirD.  tlie  osmcof  man  "  lieUur- 
ttllet )  peculiar  views,  with  wbldi  only  a  vary  f^w 
MilhnM>olo|d>l>*Tinpaihlw.  are  conlltind  toiherxlst- 
mee  vt  an  inlelligent  *  im piemen t-iu In g  aiitlirojtolil  * 
In  lerUary  tioie*.  To  tbb  que«ilon  h«  relnm*  with 
reiMwed  vigor  in  hi*  journal.  L'hmHmr,  of  tbe  £ith  »f 
lutSatemWr,  apropoi  of  the  excavatlona  made  nt 
the  celebisted  locality  of  Tbenay  (near  Tour*)  by  a 
committee  of  theFrt'iicliasMuciiuon  for  tbcadraani- 
nienl  of  acleiice-  Tboiu  were  preparatorr  to  a  ttle- 
cytelon  of  the  quntion  of  the  tentair  nau  at  liic 
meetlDK  bdd  last  y«ar  at  Uloia. 

Whether  it  waa  'man.'  or  "an  Intelllgenl  nnlhtn. 
poid,*  wliu  fnlirlented  »tone  implcmuDla  In  terllarr 
times,  may  well  lie  a  question;  but  tbvm  la  no  dmiM 
whaisMTer  ibat  ihvy  were  men  very  like  those  first , 
found  by  Earo|H!ans  uu  thin  continent,  and  Ur.  Jacob 
Meislboniinfir  will  liulp  any  une,  as  be  did  the  wrii«r, 
to  disinter  their  relic*  from  the  p«at>nKH>ro[  ICobcn- 
hauson.  Hembt  W.  Qayxu. 

BtaSga,  KnT.  in, 


Forgotten  conolusioiu  of  edenoe. 

Tunr  canuneuls  on   the  forgotten  conclusion   uf 
an   InvetUgivior  on   rectal   anaeathmla   reminds  me 
of  adlscuwion.  Id  the  sectioo  of  phyatcs  at  tlic  Ansr*^ 
lean  ateuciatlou,  over  a  paper  of  l*Fotea*ar  Gmbam  | 
BeH'ia  on  a  poMiUe  method  oS  conmunlcatlou  bo- 1 
tweMi  slitF*  at  sea.    Several  eminent  men  and  soma  ' 
dl9lin);ulshed  foreign  visitors  took  port  In   the  db- 
cutsion.    llled  out  into  sugKCSlioiu  of  teJegnphlna 
acra>B  the  ocean  without  wlrts,  and  csperlnwnta  of 
cutiiiuunicatlon  aerose  rivers,  and  across  the  stikil 
Iretwceu  SouUiwnplon  and  the  file  of  Wight. 

Ai  iny   recollectiou  ssrres    me,  Profeiior  Slotvn 
wmt  over  all  theee  esperinieni*  wore  than  thiitjr 
years  af;o.  anil  ttippuieil  at  one  time  he  oonld  cutj  , 
hi*  lcl«^raph  across  rivers  aod  streams  by  meana  oCj 
two  wltvs,  one  rnnnini!  upatid  the  other  down  Mream^ 
slunni  ilie  shores,  anil  then  dipping  into  tbe  water. . 
1  reraember  teeini:  a  cut  illuilralin);   it.     Profneorj 
Uell's  paper  was  a  new  ailaptstlon  of  the  old  hl«a;f 
but  tits  diiauislon,  and  all.  seeiueil  to  me  lo  be  wbollf ' 
oblivions  of  the  ox|ierlriisii1s  and    cuiidiMiuns    M 
Professor  MorM.  I'.  J.  FaitaiswoKTH. 

OlptoB.  Ii>..  Sm.  H. 


The  lamprer  u  •  builder. 

Dtiring  the  month  of  June  I  had  an  excettetil  op- 
portunity to  observe  tbe  manner  in  which  ihe  lain- 
prey  eel  (reiromysoaDiariiiiis)  builds  a  stone  dam  for 
iha  deposit  of  spawn  and  tor  the  protection  of  the 
progeny. 

The  location  of  Ihe  struclure  was  In  Ihe  Saco  Rlvsr, , 
within  the  ripple*  near  llie  foot  of  the  lower  folia,  • 
three  miles  (ruin  the  *e«,  and  near  the  level  of  mean  ^ 
hlyh  water.  It  was  nearly  at  right  au^lus  with  a 
shoee-wall  of  Kranllo,  and  was  about  Itfieen  feel  long 
anil  from  mm  to  throe  toet  In  bslght.  Its  position 
and  trlanttnlsr  sltape  In  vorllcn)  section  were  well 
ada|it«d  (ur  sscnrlnR  a  chafln  of  water,  and  a  hiding- 
place  among  tlie  stones  (or  tho  yoiini. 

WbsD  I  llrst  notlcerl  (he  movements  of  the  eels,  th«* 
were  diligently  at  wiirk,  thnSr  *^»fjwa  «fc  «v«»»^'**.^. 
U-lngvcry  methoA'w:A-,'o-aX\.-«».  wv^  iMvt  m.  «^  _ 
mine  wbolhoe  tk«.i«  ■«■»»  vwi  »ii<nflx\ri  ■*.«*-.  V*^'^ 
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U)*{r  manflwiiU  wrro  rapid,  anil  Ui«  nnmbrr  fiiuikJ 
at  OIM  Uaie  mu«l  liiivi>  b^rn  SUj,  wbll*  it  to  probaUla 
ifaM  kIiuimIiwI  wrn-Bi  winh,  (or  ilivj  wMvoonttsalty 
COinlnt  from  vnrtim*  <lirwiiini»  I"  ukp  or  rr*uni»  Iholr 
ploom  oil  ihn  iJ|>~ilri'iiiTi  *li1i'  u(  tliti  •lam. 

Tli4>  [Ivrr-lii'il  HC  (til*  |i(il>it  nu  m.iilc  up  of  wslor- 
worii  ttoni'B.  rliipiiif  ^rjiilti-.  ami  (r nit ■<>''"  1*  ol  lirlcfcv, 
over  which  Tlinm  uaAn  *\i:aAf  flouof  wnt.-r.  Ilio  di^ptb 
bfllux '(»"'(■'' flTf  (eel,  biiT.  vnrylriji  villi  ili« bivitl o( Uiu 
lliU>. 

Tlie  moili-  al  raislDj;  tlir  nintrrinl  »it>  llir  stme  to 
■lletlcii;  lli<!  hI  aI1:ii^1ii'<1  lilt  [iHiiilh  li>  n  utoiie.  mDil 
IIlM<  witli  niiriy  nrlcnllTiEi  kckI  c<irii(irll<'ni  (Ihi.'  bcsil 
•IvKjapalnlliiziip-tirvam).  Ilfli'il  it  (rDmllie  lioitotn: 
liclhon  tutrkid  iloini  atrratn.  Iloaiing  hIUi  tlie  ciir- 
MDt.  tmlll  til*  "I'llic  WiM  OTff  llw  cnilTV  o(  IliP  Ix-'n)). 
wbnti  k  irn*  ilri>i>j"-il.  loil|[l[ig  mioiiHIiiii-i  ini  i>ii<?  ililt-. 
and  >i>ini-llTiif*  on  (he  uttier.  We  tlieti  uiiially  r<?- 
tunioil  for  mure  mnlriial  to  iliu  tinp  nnil  racnruirs- 
Urflj- (till pool  totnitvt  abovi'  Ihi' Untu  liy  llie  previoa* 
axcaratlon*,  Imi  Iti  s-tinc  iiutuioi-*  wm  iinibli'  (o  st«ni 
tbo  more  npid  ciirn-iii  at  iliv  l«p  of  iho  ilain,  and 
WM  »rrled  bvtoir  ii.  Wbuu  thit  liit>|i«ai.'il,  he  iwani 
arnuiid  lUe  oiitPT  fml  o[  \\xv  ilimi.  oiid  rulurnMl  to  llie 
pool  lo  tMiunr  tlie  work. 

I  naiiced  In  xaaay  mtuiioe*  that  the  lieavier  UoiiM 
rerc  httol  by  tvo  i-i-U.  worthif  aloti^ido  of  eacti 
oilier.  Olid  carricil  i<>  ib'^tr  pruprr  placi.>!i  in  tlio  airuc- 
turc.  naif-bricks.  hfI^Ihuu  Ino  piuiiiiIk.  wurs  tliui 
traniporled  Iijone  iiidlvi'liial.  uid  injinyof  l\iv  iImim 
were  at  niiiL-li  :;mli'r  nciulil. 

Later  ill  ibi-  i«iu<>ii  iiiaiijr  of  thti  cvh  wm  lyliif: 
i|iiirtlv  iiiK)ii  Ilia  iiji-aLreain  sido  »f  tli^itnm.  and  aliout 
Uii>  [uldijle  ot  Julf  nil  tiul  illKap|i>>nTi<il. 

Till'  Ivuiin'nliir*  o(  the  water,  iilj--ii  file  rlvcr-ciii^ 
rcul  WH1  ti'ii  uii-t  bf  tlieil<l«,  W.1S  hi  .luno  about  M" 
r..  and  in  July  71°. 

Stone*  of  rariodt  *i»n,  IrloK  a>  'Ixf  buao  of  iIia 
■bore-wall,  were  mnoTcd:  «ud  It  wasiyrlili-iit  tbat  tli» 
MftUlity  of  Ibis  wall  uould  have  been  impaired  if  ll 
had  bei-ii  built  upon  a  nibble  ot  pvvcl  foundation 
Inatead  o(  upon  a  Mtid  kilge. 

Join  M.  ItATcnKi.DMc. 

A  vivipaioua  piumpklu. 

To^lay,  on  cutting  ayoa  a.  ruuiinon  piiinpkia  frvali 
from  ibe  field  and  iHirfeaijr  lounil.  It  wa*  dlicovenxl 
that  TCfT  mail)  of  ili«  needs  liad  already  germinated. 
Tho  CBiulctca  »'('!« from  oii«  to ihrvelndiM  lu  l«nfih. 
irtille  Mnne  of  tbe  rootlvit  vn^n  over  levcn  IiicIim. 
The  CDtjIcitont.  wliereviT  (n>e  from  lli»  ie«d-ii>vcr- 
llig,  iretL-  frttm  in  rolor.  and  spread  lo  a*  to  exjioic 
Um  growliis  pliiiiiulc.  In  oiiu  cue  ili«  nccoiid  l4>iives 
were  paitlf  unfuldni.  K.  T.  iir.i*nit. 

lhti»wt.r<i.  11.,  \{n.  1. 


Amerfoai)  peaila. 

In  BUiwer  to  Gowge  V.  Kuni  in  No.  89.  let  me  lay 
Ibat  muiT  ptatlt.  raniEli'K  ttvm  flte  to  tweotf-fire  or 
more  dollan  in  ralue,  bare  bpeii  found  in  tlw  fmli- 
watermiiaMl  In  iJic  Little  Uiaiui  River,  a  tew  mtlM 
frotn  here.  'Die  prevailing  color  t>  pink,  in  lat^oua 
ibnile*.  In  die  they  varyatbe  larger  on«a  being  aliout 
u  targe  aa  a  pea,  or  ta^er.  The  pearls  liave  Iicen 
[ouiiil  at  Tarlont  llmea,  from  a  doiteti  jeora  ajco,  up  to 
last  .^pril.  Tli«y  are  ouoiBionly  found  In  ilie  L'nin, 
—  U.  undulatu',  or  D.  ocddeM-       It.  N.  Koaiik. 

Nat.  ■clHidr  ilvni..  Xwiniil  nolvcfMUr, 


FERDISAS0    YON  liOCHSTETTEK. 

Fmiuikam*  v<>\  II'H-ii.iiKrrr.ti  nnn  l>(>iii  nt 
K<utlingi-n  (WnrteinlHTg),  April  30.  lH:>tl.  aad 
(lied,  after  a,  pitinfiil  illn«tts  of  Ave  yenre.  )a< 
Vienna,  on  the  I'tb  of  lust  July.  Ilia  father, 
a  dorgj'tiuui,  wm  a  wdl-knoviti  Imianisi,  nix]  » 
I>rofc»3or  of  nniiiml  (lUtory,  H'liilv  a  pii)Mi  of 
lhi>  cclebrutiti  goologiit  «iitl  i>!i1con1o!o^isl, 
I'lMf.  K.  A.  (jiiciitftod  ofTiiljiDgcti,  llocliBtli>Uir 
wu«.  ti  classtontu  of  Ibc  Intv  A.  0|i[>>'].  mid  \% 
one  of  Lb«  uio»l  promiiieiil  of  tbe  gt-ulogiits  uf 
tite  school  to  wlilcb  Sfieiiw*  in  iniit-btiil  for 
Aiicb  (vicbraleil  geulDgistn  anil  jMlvontolugiaU 
n*  0«cnr  Kraut  of  Miittj^rt:  C.  Romlogcr 
of  Ann  ArI>or,  Mitii. ;  A.  Oppcl,  nntl  Trnui- 
ai-holil.  of  Moscwiw.  When  an  n!uii.->lnnt  in  Um.- 
Austrian  tjcolujjictU  iuney.  he  nita  n{>|>oinl«<] 
i]at«i:alint  of  the  ■  Novani  cxpcdilion  round 
tbe  worlil,'  m.*>7-.S!l,  Aftt-r  visiting  Ciliniltnr. 
Rio  lie  •laiiciro.  the  Capo  of  (iocKl  llo|i«,  St. 
rniil  Island,  the  Nicobar  l§I.ind«,  nml  .Jnrn, 
llocbstcttor  lell  ihe  Xovara.  nhortly  iifler  its 
arrival  nt  Nciv  Zi-nlatiil,  nnil  piissMl  ulmoat 
Hie  whole  of  IH.V.t  in  preparing  a  careflil  goo- 
logic*l  rrooniioissanctr  of  tliti  nonhern  and 
Moatbem  ielandH  of  New  /enlaiHl.  Scvcelj* 
had  the  Notarn  anchored  al  Aiiekland,  before 
■liillus  von  Haast.  an  Aiuirian  i>obl«inan  of 
great  ahility.  woll  known  ademajd  as  tlie  di- 
rector of  tlu;  Cantcrburi,'  muBeiim  of  ChrHt- 
Rbuich,  came  on  board.  Ilaaot  had  c-omi?  mil 
a  aliorl  time  beforv  aa  a  aeltlcr.  Iloeli«tcUer 
al  once  sc<iiTcd  bim  as  bb  assiMant ;  and  after 
seven  niouUis  in  the  noithcni  island,  and  two 
monlha  in  Iliv  province  of  Nelson  in  the  aoiiUi- 
ern  iitlnndi  witli  the  aid  of  tlw  Ncnr-Zcalantl 
jjoveniinenl  and  of  the  lending  dtizentt  of  die 
colony,  be  auccoeded  in  dclciTnining  most  sat- 
isfactorily  tbe  geolog)'  of  thi»  distant  ranntry. 
deseribing  not  only  tlic  bcnntifUl  rolconlo  Ibr- 
ination,  but  almt  the  secondary,  iIm  tertiary, 
and  the  ijuaternar^-  formations,  aiul  oddin)> 
mncb  lo  our  knowledge  of  geugnpfaical  geol- 
ogy, Tlic  results  of  llochMeliiT"*  rescarchwi 
were  Brat  given  oa  let^larca  iM-fyrc  lire  Anck- 
laiid  inectianic*'  inaliuitv,  June.  1859,  ami , 
at  Nclaon  in  Octotwr  of  tlie  saniv  year.    The  ' 
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r-Z«aUnd  govern in«nt  fcazetU^  published 
m,  and  a  Hix^cinl  co[)y  won  (liAlrilnitod  (» 
a  colonv  nnrl  in  Knglnnd.  Aft«rwnril,  gi-o- 
^iml  ninp»  went  nddcd,  and  Ivcluav  an<I 
din)i!t  »|>pi.-Ai'i>d  At  Atic-Jilniid  in  IKi>4,  itml«r 
ihv  tillc  of  'The  ire<>Iop_T  of  Xew  IteaUnd.' 
Lntci',  Hoclistetter  pobliiihed  in  Vlcnim.  ISlKS, 
two  i|uni'to  voluineit.  entitkd  -Ot'ologi^  iinil 
paliionlologie  von 
X«u  Si-i^IaihI.'  tlir 
])aU-ontolog,v  being 
worked  lip  by  such 
speei II lists  ns  Un- 
gor,  ititul.  Stiefls, 
Stollcuka.  with  the 
aaal8tanc<^  of 
ttCtmiM.  von  llniicr, 
nnil  Ilochstcttcr 
himsplf.  Shortly 
uttcT  his  ■■etiiTD  to 
Vienoa,  in  ISCO, 
HoeliAtel.tcr  wns  np- 
polnt4-d  profcHNoror 
jti'«Iog>'  iind  minor- 
■nlogy  ikt  th(>  imptv 
rlBl  polytechnlv 
school.  ItilfiSThe 
was  sent  liy  tb« 
Austrian  govern- 
ment to  Paris  oa  :i 
«OtDtniitiiioiii;r  to  tlir 
iiiUrnalionnl  t-xlii- 
bition,  and  in  I8T4 
be  was  nssiataDt  di- 
t«cU>r  of  the  Vienna 
international  vx  liibi- 
tlou.  Shortly  after 
thia,  be  was  duuIo 

ilircctor  of  the  new  imperial  mnaeitni  of  natural 
lllstOTy,  with  the  didlcull  Inak  of  «r«cting  a 
new  buildlDg.  Notwltbaiandiiig  illnT«s,  which 
aoob  attacked  him.  [lot^IifU-ttor  had  the  hap- 
piness of  seeing  all  tlie  collediooH  romorcd  to 
the  new  building,  nnd  arrauged  so  aystemall* 
■cally  that  the  Vicnnn  museum  now  ranks  among 
lh«  firwl,  if  not  tJio  llrst.  iD  (he  world.  From 
ISOit  to  I»72,  Hochatetler  waa  exploring  En- 
roiH'an  Turkey,  of  which  he  prepared  an  ex- 


cellent geological  map,  with  a  rei>ort.  ITe 
aftcTwardx  visited  the  Ural  Tklnunlains,  de- 
tM'.ribcd  in  hi"  '  IVher  don  I'r.il,'  llerliu,  187;(. 
Elocbatetter  ki\»  sIho  a  geographer  of  noto, 
and  his  'Die  rrxle'  i*  jnslly  [Wpulnr.  As 
vice-pre^dont.  nlWrwjiid  pivHideiit,  of  the  geo- 
graphical  society  uf  Vienna,  he  reuiiored  im- 
piirtnnt  *ervi<w«  to  i|;Gogra]>by,  mon-  MiK-etally 

In  aasisting  the  ex- 
peditioH  to  the 
north  pole,  which 
i-eanlled  iu  the  dis- 
covery of  Fraus- 
Josef  Land,  and  In 
his  continued  aid  to 
l>r.  Oscar  Lenx, 
the  explorer  of 
westeni  Africa,  and 
the  traveller  who 
mode  thi!  ntniarkn- 
blo  journey  fVom 
Tangier  to  Tlmbnu- 
too  and  tlie  Senegal . 
Kiiiidly  Hochstet- 
ler  was  Mclectc<l,  in 
IST2,  by  the  emper- 
or of  Austria-Hun- 
gary as  tutor  iu 
natural  history  lo 
the  erown  prince. 

Personally,  Fer- 
dinand roD  Hocb- 
Htetter  waa  a  mosi 
attractive  mau,  a 
vcrj-  inten-sliog  Ice- 
and  a  power- 
ftil  conversational- 
ist. He  married  an 
Kngli»^i  lady :  and  bi«  bouse  in  DCbllng. 
Vienna,  woa  a  centre  for  Austrian  Mvanta. 
and  for  all  foreigners  risiting  the  capital  of 
■he  AiuDltian  empire. 


t^^  <^V.  **.</»- .    ^^^f^'<m.-^^c^       All    . 


MAHHIAQB  LA}y  IS  HA  VAGKIty.* 

is  organiiod  for  Uie  xv^K^^^^a*!™^  -^ 
Id  conduct  is  rvgnU^c^^-^^-*-'^^^ 
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sevcrul  sUtgi-n  of  liumnn  pihftnAl  In  relation 
to  thoio  put-Uciilarv  aboiit  wnlcli  •nrioun  <!!»• 
ngrccmrat  uriwa.  In  the  onily  Iii»tor>  of 
msokind  it  nppcaro,  ftxtm  nil  tbat  wc  may  now 
know  of  the  mutter,  that  tlio  most  sorious  aod 
fhtqucnt  disagrccmoiitA  arose  ouloftlicrolntionB 
of  the  scxe§.  Men  disagreed  about  womea, 
and  women  about  men.  Early  law.  therefore, 
deals  to  a  large  extent  witli  the  relations  of  the 
biexea.  The  eavage  IcglBlator  sought  to  avoid 
coritroveray  by  regulating  murilal  relations : 
oiiiJ  this  he  did  liy  denying  to  tliu  individual 
tb«  right  of  choice,  and  providiu);  thai  wrtain 
groups  of  men  should  take  their  wive«  IVoin 
ccrtnin  gronpB  of  women,  and.  flirthrr.  thai 
the  selection  of  the  womaD  shoulil  not  W  given 
to  the  man,  nor  the  selection  of  the  man  to 
the  woman,  but  that  certain  ofHoera  or  elder 
persons  should  make  the  marriage  contract. 
Tliis  method  of  selection  will  here  be  called 
lex  a  I  a[>|>ohiti[ienl. 

Now,  seli'clion  by  legal  upiiolntment  exists 
among  all  North- .\ me ricuui  tritws,  mid  elac- 
where  among  Kiivogeit  in  Auslratin  and  other 
|K>rtions  of  tliv  glohc:  it  exists  in  divcnti.* 
forms,  which  may  not  hvrv  be  rccouDtod  for 
want  of  space.  But  the  essential  prindplo  is 
this  :  in  order  that  controversy  may  bo  avoided, 
marriage  selection  is  by  legal  apixtintment.  and 
not  by  personal  choice. 

But  the  neoond  fundamental  principle  of 
primitive  law  greatl.v  inodili<-3  selectloit  by  legal 
appomtment,  nnd  gives  rise  to  throe  fonns  of 
marriage,  which  will  be  demmiinated  »«  fol- 
lows: first,  marri.Tge  by  etopenient;  second, 
marriage  by  capture  ;  third,  marriage  hy  duel. 

It  very  often  happens  in  the  history  of  tribes 
that  certain  of  the  kinship  groups  diminish  in 
number,  white  others  increase.  A  group  of 
men  may  greatly  increase  In  number,  wbilethe 
group  of  women  I'rotn  whom  they  are  obliged 
to  Moept  their  wives  diminiahes.  Attliesame 
lime  another  group  of  women  may  be  large  in 
proportion  to  the  group  of  men  to  whom  they 
are  destined.  Under  those  eirciirn stances,  ocr- 
tain  men  have  a  right  to  many  wives,  while 
others  have  a  right  to  bnt  few.  It  is  very 
nalunil  that  young  men  and  young  women 
should  sometimes  rebel  against  the  law,  and 
elope  with  each  other.  Now,  a  fundamental 
prindi^c  of  early  law  Is  that  controversy 
must  t-nd ;  and  such  termination  is  secured  by 
a  curioiu  provUion  found  ntuonK  many,  per* 
haps  all,  tnhe«.  A  day  is  eNtab  I  lulled ,  aome- 
times  once  a  moon,  but  usually  once  u  year, 
ut  which  certain  classes  of  otfeneos  are  for- 
given.  If,  then,  a  runaway  couple  ean  escape 
to  the  forest,  and  live  by  themselves  nntil  the 


day  of  forgiveness,  they  may  return  to  tlie 
trli)e,  and  live  in  pcAcc.  Marriage  by  this 
form  exists  in  many  of  the  tribes  of  Nortli 
Amerira. 

Again :  the  group  of  men  whose  marriage 
rights  are  curtailed  by  diminution  of  the  stork 
into  which  they  may  marry,  somciimcs  unite 
to  capture  a  wife  for  one  of  their  number  from 
some  other  group.  It  must  be  distinctly  un- 
demttiod  that  litis  capture  is  not  from  an  alien 
tribe,  but  always  from  a  group  within  the  same 
tribe.  The  attempt  ni  capluri?  is  resisted,  and 
a  conllicl  ensues.  If  the  CJiplnn-  is  successful. 
Ihi.^  marrisgc  is  thcrcnfl«r  eoiisitli-n  il  legal ; 
if  unsuccessful,  a  second  resort  to  capture  in 
the  parlieular  ease  is  not  permitted,  for  n>n- 
troversy  must  end.  When  women  arc  tjikrn 
in  war  from  alien  tribes,  they  must  be  .idopled 
into  some  elan  within  the  citpturiiig  tribe,  in 
order  that  Uicy  may  become  wives  of  the  men 
of  the  tribe.  Wtien  this  is  done,  the  captured 
women  become  by  legal  ap|>ointment  tlie  wives 
of  men  in  the  group  having  marital  rigbta  la 
Ihc  claii  which  has  lulopted  them. 

Tlic  Uiiixl  form  is  marriage  by  duel.  When 
a  young  woman  comex  to  mitrringeabk*  aae.  It 
may  happen  that  by  k-gal  apiminlineut  she  is 
assigned  to  a  man  who  already  has  a  wife, 
while  there  may  be  some  other  young  muo  in 
the  tribe  who  Is  without  n  wife,  because  th«»« 
is  none  fbr  him  In  the  group  within  which  he 
may  marry.  Ii  is  then  the  right  of  the  latter 
to  elinllonge  to  combat  the  man  who  is  entitled 
to  more  than  one,  nnd,  if  successful,  In-  wins 
the  woman  :  and  by  iinvngc  low  controvi'r»y 
must  then  end. 

All  Uirec  of  these  forms  are  observe<l  among 
the  tribes  of  North  America :  and  they  are 
methods  by  which  selection  by  legal  appoint- 
ment is  developed  Into  selection  by  pergonal 
oboloe.  Sometimes  these  latter  forms  largely 
prevail ;  and  they  come  to  be  regulaiMl  more 
and  more,  until  at  laat  they  become  mere 
forms,  and  pcnonnl  ehoioe  prcvalb. 

Wli<;u  pergonal  choi't!  thus  prevails,  the  old 
reguhilion  that  »  man  may  nol  marry  within 
his  own  group  still  exists :  and  selection  within 
that  group  is  incest,  which  is  always  punlsfaod 
with  great  severity.  The  group  of  |)crsona 
u'tDiin  which  marriage  is  incest,  is  always  a 
higldy  artificial  group :  hence,  in  early  society. 
Incest  taws  do  not  reeogniKe  phj~siologic  con- 
ditions, but  only  social  conditions. 

The  Above  outline  will  make  dear  the  fol- 
lowing atateouint,  that  endognmy  and  exogamy, 
as  originally  deline«l  by  Mcl,en»iui.  do  not 
exist.  Every  savage  man  is  exogamous  with 
relation  to  the  claea  or  clan  to  which  hu  may 
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belong,  anrl  be  is  to  a  ocrtnin  extent  cnrlog- 

amotu  in   rolBtioii  tu  llic  ttibe  to  wliicli  litr 

^belongs,  that  in,  ho  inu»l  marrv  within  that 

'  ribu :  Inil  in  sll  rusi's,  if  his  tnarriAHc  is  tbo 

'rutull  of  legnl  Appoint  mm  t,  he  is  grenllv  tv- 

Ktric'tCiJ  in  liiit  mnrriiigc  rights,  and  the  sclt^c- 

tinti  nuist  he  made  wittiin  Bome  liiuitc<l  group. 

Kxtfgiiniy  nnd  endogamy,  as  thus  dclitied.  iir« 

iot^ral  pni-ts  of  the  same  Ian-,  aud  the  Irihen 

of  mantiind  cannot  be  cloA-ti-d  in  tivo  great 

groups,   one   procUaing   endogamy,   and   itm 

otb«r.  exogamy. 

The  law  of  exogamy  is  imiverMd.  Among 
all  people.^  there  is  a  gi-onp.  htrgcr  or  BmalW, 
and  natural  or  arLifloial,  witliin  which  nuin-ingo 
is  prohitittfd.  The  terms  ■  exogamy '  and 
*  endogamy  '  arc  mialeadiog.  and  should  be 
diJtcarucKi.*  J,  W.  Powell. 


A    SCIENTJPIC  STUDY  OF  LAWN- 
TBSSIS. 

Lawk-texkis  is  a  game  which  fans  taken  flmi 
liold  upon  Amerieans.  aud  is  becoming  more 
popular  «very  year.  It  Is  claimed  to  jioawoA 
tbe  qtiallttea  which  tnuke  a  ]>erfect  game,  being 
safe,  heallhrid.  not  instiix-rribly  dilllciilt,.  and 
iilike  inU'nrsting  to  '  dnflbr  '  and  expert,  pro- 
vided the  two  are  not  matched.  Tho  une  of 
the  *  cut '  .tnd  of  slow  returns  having  been 
given  up  for  drives,  volleying,  and  sulft 
rotums,  it  has  ceased  to  possess  tbe  reproach 
ODoe  cast  upou  it  of  being  h  ladles'  game,  and 
is  admtlte<l  to  call  rorlh  science,  skill,  and 
endurance.  Lawn*(ennis  puts  upon  its  playera 
adi--nmnd  for  mujtciilar  ([uii-knessand  einslicity, 
grodl  self- control,  mid  a  line  »ik1  peculiar  dc- 
velopnicnl  of  the  muscular  scdm. 

It  is  Iiy  Uie  help  of  this  senso  tfaat  tho  ball 
is  returned  with  Jusl  tbe  right  force  and  in 
just  the  right  direction,  no  matter  how  hanl 
or  how  gently  it  strlkea  tbe  bal ;  and  in  ten- 
nis the  peculiarity  lies  in  the  fact  that  delicate 
muscular  a(\|uatmeuta  must  be  made  at  ttie 
soiue  lime  Hint  violent  conlractioiia  of  tliu 
muscles  take  place.  The  nkllli-d  arLtxan  goe« 
slowly  an<I  gently  over  his  dclicat«  work. 
Tbe  juggler  performs  his  trli'ks  with  light 
and  easily  bandied  articles.  'Yhv  bitllonl- 
player  has  to  use  comparatirely  little  force 
to  mnkc  his  brilliant  strokes.  The  tennis- 
player,  however,  most  be  ready  to  strike  bnrd 
or  softly  whili'  gripping  tbe  racket,  adjualiog  it 
at  jnst  tile  right  angle,  and  driving  It  in  Jusl 
tho  right  direction. 

Man  experiences  a  curious  sensation  of  pleas- 
ure in  thtut  developing  and  exeraising  his  mus- 


cidar  sense.  The  delight  f)*lt  over  a  good  shot, 
n  brilliant  cateli,  un  unexpected  return, —all 
come  in  the  main  fixtm  this  same  sotirce,  wbiok 
we  might  almost  call  tbe  *  sporting  sfosc.' 

The  physlolog}' of  muscular  co-ordin.itionliw 
been  much  studied,  but  its  relation  to  aesthetica 
is.  iieihap^.  nut  as  yet '  worked  up : '  tbereAne 
I  will  dwell  upon  this  g>oinl  a  llllle. 

Kvery  phase  and  degree  of  muscular  oontmc- 
tion  ri-gUtcrs  itself  in  the  brain;  but  when 
these  conlractionft,  in  obt-dienoe  to  the  will, 
effect  a  certain  delicate,  pn-viously  conceived 
ivsult.  a  thrill  of  plensoro  is  felt,  which  la  noi 
wholly  mental  satisfaclion  over  sucees* ;  it  ■■ 
also  an  intensifled  muscular  sons.tUon.  .\s  the 
eye  delights  In  beautiful  colors,  and  the  car  in 
aweet  mndo,  so  the  muscles  rejoice  in  delicate 
odJiiBluients.  They  tiave  their  own  sstbettes  : 
hence  there  hare  ulwnjfs  been  athletic  sports. 
and  faence  even  pugilLtm  would  have  no  cbarm 
if  it  were  more  slugging,'  Tbe  Greeks  culti- 
vated tills  sense  as  acttrcly  aa  that  for  poetry, 
sculpture,  and  architecture ;  wo  might  do  well 
to  imitate  them. 

It  is  true  tliat  the  muscular  sense  1*  not  the 
only  factor  in  measuring  distiinoc  and  adjuat* 
iiig  muaoolar  movements.  'Ilic  eye,  Uie  car, 
and  the  tactile,  more  especially  the  pressure, 
sense,  also  come  into  play.  But  .letling  aside 
tbe  xcst  of  competition,  the  Jop  and  Mrrowa 
of  boating  or  being  beaten,  it  ia  to  certain 
sensory  nerves,  distribute)  Ibroiigh  muscle  and 
tendou,  that  we  must  attribute  much  of  the 
pleasure  got  fVom  athletic  games.  This  may 
be  shown  in  still  another  way.  After  the  frft- 
(jueut  repetition  of  a  set  of  muscular  contrac- 
tions, Uie  sensations  excited  thereby  cease  to 
rite  into  consciousness.  Perhaps  tlus  is  due, 
as  Itilwt  RUgfcestSi  >>■  pi'i't  to  their  increascti 
number,  and  hricliicsii  of  duration.  Al  any 
rate,  nc  know  that  a  fre(|uently  repeated  act 
of  muscular  skill  finally  conicii  to  be  done 
almost  automatically  and  with  little  Interven- 
tion of  ConsciouHiicM.  tio  ills  Uiat  with  skilled 
players  the  minor  and  oosy  strokes  of  tlic  game 
call  out  no  new.  complex,  and  dellcato  a^ust- 
mciitA  with  Hie  convsponding  aosUietie  excite- 
nionU 

r.very  onu  who  baa  ever  attaioeil  any  special 
skill  in  albleUc  gantes  knows  tbe  pato  niMl  wea- 
riness of  playing  witb  the  beginner.  What 
hours  of  heroism  in  lore's  cauae  have  been 
spent  by  old  Icnnis-ptayinH  lo  teaching  tbe  non- 

>  Ian  qQli*a'nn>lalHiik>»hjviiilosM*«n>M>rputa(U)> 

nmlln  >irt«ln<liiinr*Wlon  IWIIofa), 

"  io«»«i»iii»i\"*«.»-*»i, 


niiMUtariBnniloaiidtioninii 

■l*nlas  up  v'l'i  ih*vcpllLWib,l  tiojim**,  ttti} 
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00-oidinntoJ  mii»c«lnlun>uf  llBir)'Qai)gitinMi''n» 
to  wjrvff  mid  i-cuirii  tlu;  IwilK  The  n'lwoii  i< 
piniri  rnoiigti  to  Ihc  plnvcr;  Init,  jnit  in  |ibj*t(i> 
ological  terms,  it  supports  the  rion  1  li.tvc 
suggested  as  to  tlip  se§tbetic  funciion  of  tbc 
muscular  sense. 

Tlic  muscfitar  nuiss  of  the  hamsii  aj'stent  ta 
a  turge  oui?.  It  makes  up  foilv  i>er  cvtit  of  ttic 
totfll  bodil>-  weight;  and  leavlnjc  ont  tin-  skele- 
ton, wbldi  h&a  a  media iiical  runctiun  onlv.  ve 
UTii  two-tliinia  niutde.  ■RcniUcs,  it  in  napiilicd 
tlirougliuiil  with  ibc  ncrvM  wbidi  cxeik-  it,  and 
wfitli  »CD»or,v  ijcn-c«,  nhidi  notiri'  the  lirniii  at 
onoe  of  ti«c  and  misuse,  )>id(nc<«  am)  ticallh. 
TliCiXT  msv  )ip  a  fnir  state  of  lie.iltli.  but 
there  can  bo  no  exuberant  rigor,  none  of  the 
lusty  joie  de  vfe.  vrilbout  peifi-flty  nourished 
and  pcrl'edly  functioning  musdi'u.  Ttiua,  irben 
over-used  or  poorly  nourished,  wo  linve  tlio 
aousatioDs  of  fali){ue,  wearineitA,  and  inalaUe. 
audi  as  are  couiplafned  of  by  thouiiandB  of 
uiulerrtil  and  underworked  pcrmiifl.  Further* 
inore.  0.1  the  inuiicilf!  rcliroj,  thu  nrrs'C  comeit  to 
tho  front,  and  wv  fi^ct  Oiir  nervous  women,  who 
•re  the  product^:,  in  Inrgc  part,  of  iiisulllcient 
or  im|»ro[wr  muscular  exercise. 

Tlien^  itro  a  few  palbologieni  facts  Id  conncc* 
tion  with  lawn-Iennts  wMch  may  he  briefly 
nolcd ;  — 

Kvery  now  invention  and  every  new  sijorl 
hax  its  aceideiita  and  dlseacea.  For  iiome  lime 
Engli^ih  m<rd!eiil  juiirnat.t  bare  liad  letters  about 
*  Inwn-tenni.t  ann,'  '  Iawn-t<'nniit  eJbow,'  and 
'lawn-brnniK  \>-^.'  The  cause  of  these  tioublca 
iageneriilly  itimple.  ''rrnnisarm"  is  eausc<i  liy 
a  ruplnro  of  some  of  tho  fibres  of  tlic  pronator 
raaii  tent.  The  ftx)Hl  of  the  fore-arm  is 
teodor,  perhaps  swollen,  while  pronation  and 
flexion  are  dilUcult.  In  some  fonns  of  'ten- 
nis arm'  the  muscuto-spiral  nei-ve,  as  It  posses 
around  the  elbow,  geia  ]>iuehed  and  Injured: 
then  there  is  weakness  tu  exlenitEon  aud  In 
'back-hand'  Mrokes.  In  'lawn-teunis  wri»t' 
th«  anterior  part  of  the  annular  ligament  iit 
Htrotx'ht.id,  and  tlicie  is  probably  a  little  in- 
flummativn  of  I  In' groove*  in  whidi  the  lluxor 
tondons  run. 

*  I.nwn-tcnnia  leg '  in  clue  to  rupture  of  some 
of  the  miisdc*  of  the  e.ilf  in  switt  nnd  power- 
All  wrving.  The  musele  ruptured  is  tliought 
to  be  the  planlnris  longu8. 

These  'logs*  and  'arms'  are  more  apt  tooccur 
in  middle  age  and  among  too  ambitious  be^ln- 
ners.  Tbej'  are  nut  of  fre(|uent  oocurrcDoe,  and 
arc  not  (]an>c<!rouR.  Rest,  rubber  bnndagea, 
ftiction.  and  elc-i^trieitv  are  sure  to  brlnj;  about 
acurv.  '     C.  L.  Daha,  M.I). 

:<««  Torn. 


LATB  SEWS  FHOM  THE  NOHTH-WBST. 

Late  adticiMi  from  Aluln  «tate  tl»t  tlie  volcano 
on  Au£ii>Unn  l«laml.  ftuok'i  Inlet,  coiiiliiucs  U> 
tiliow  nitnit  ot  M-tkli,^  lij'  >ciioke,  nolMa.  >atl  cartli- 
i)Unku  shocks  nf  l[-ht  intPiiilCf.  Ahnut  (he  lime  nf 
the  i-rupUon  lul  nuiiiniii,  bclwpi'n  Ihu  'I'M  of  Sup- 
tnmbcr  anil  tljo  ixili  nf  OctijlH>r,  vltbt  *Ii<Kk»  ttrtv  (rit 
at  I\>rt  Kl.-liH*.  In  Piliiee  Willliuii  Suuiid.  Ai  Kits- 
tiluff,  oQ  the  Mtiicni  than  of  Cook'i  Inl«t.  ai  iJie 
month  of  tb«  rlrcr  of  tti*:  nana  unmv,  on  Uie  I4tti  of 
Novembnr,  16^  a  tlilal  wave  Oooilnt  11k  lolmon- 
CHiinint;  e>tablls1iment  of  Cutiln;;  A  Co.,  luid  wsAbod 
nwuy  a  conilderable  strip  of  hliiS  along  Ibe  tfaon  for 
KVi;ral  mile*. 

Kdvanl  Latif^ry,  vav  of  tliv  earl;  oxgilnren  of  tbc 
Lewis  braniU  of  Ili«  Tnkoo.  In  tlii?  Iliilkal  countrTt 
biu  bpL-n  ptD*|)octlni;  on  ili«  Kuskokwlm  aud  Nusha- 
gitk  Itivcn  iliirlnK  ibo  I'Ml  yoar,  and  (nU-nds  to  re- 
main another  eeaaon. 

News  from  Uie  expJoren  of  the  Copper  or  Atna 
River  Indicate*  that  tli<7  were  in  July  dtialnod  at  a 
point  wliRM  tb*  rlvar  posset  ihrouich  ■  narrow  oDan, 
■Dd  a  glacier  abut*  ui>on  it,  TbU  eUirlcr,  exuii>dlng 
over  the  nirtaee  of  the  siream.  nearly  closed  It  U> 
narlgatlon,  and  an  airmnguinont  hod  ju<t  been  eoin- 
platod  Willi  tomu  of  tli*  natlvn*.  who  were  to  bm1»I 
t])c  pnrir  to  «ro*s  tlie  jilaclcr, 

KcwB  hiu  buvn  reeeivrd  of  tlie  nrtiiru  of  IJcnt. 
Stoney  fron  hli  exploratlani  on  Iba  Kowak  Hirer, 
•mpt^flg  Into  llolbain  IiiIpi.  Kolubnc  Sound.  He 
had  aieended  this  river,  which  has  been  kii.iwn  for 
thirty  yean,  but  ncter  »urrc)rml,  to  a  dUliince  wlilch 
bo  ctlimalM  at  lour  bundrfO  mllet,  which  is  pR>l)*- 
bty  meant  to  Include  all  Irregnlsritleo.  He  lUd  not 
reach  (U  aource.  m  hi«  InitrucUaus  forliadu  hlio  to 
winter  Iborc.  lie  hoi  torwardnl  a  report  to  Ili«  Navy 
tleporlment.  A  party  from  ilie  revenue -aieamw 
Curwin  has  alio  ascenduil  tlie  rlvfr  tliU  neaMn, 
and  <n  1881-62  Uetsre.  Jacobim  and  Woolto  ex> 
ploml  It!  counw  for  some  flftjr  roilea.  Tli«  foraier 
hivt  Jiift  published  at  Leipilg  an  account  nf  Uie  Jour- 
nvy  under  the  editorial  lupervlalon  »f  Ur.  Woldt,  a 
work  wbldi  baa  not  reached  u>.  Tbc  followlnc  year 
Lieut,  .Stoney,  (urnlibed  with  a  boai  and  party 
rroni  the  r«v#nu(-4teamiir  Corwtn,  Capt.  Uealy,  mi 
which  be  was  a  poBicnser,  made  aoni«  pralaewortlijr 
Investlgaiion*  at  the  monlliof  the  Kowak  and  tlie 
cutrancu  ot  Hotliiun  liikt.  ThcM  gsre  riM  to  Haia 
iinfouuded  reiiUTbi  In  the  dally  pron  that  the  rlT«r 
was  a  new  dlscorery.  The  extent  «f  the  Mream, 
learlni  minor  curvu  out  of  account,  caanM  mucb 
excccil  two  himtlrcil  and  fifty  grogniiilileal  miles;  bvl 
tt  runs  thrLiii):li  an  ainitiu  unknown  ifXlOD,  and  llw 
official  repurls  will,  no  doubt,  odd  materially  la  lh« 
gougrwphlcal  knowledge  of  that  part  of  Atooko. 

A  iradlng-pMt  hai>  been  <«iablldieil  at  Takutat 
Day  by  tlie  Alaska  comniercUl  company,  —  the  0r«t 
which  hoa  eiiited  there  since  Uie  deatnieilon  by 
the  Indian*  of  the  old  BoMlan  aettlefnenl  ot  ■  New 
Kustia'  aboni  eighty  yean  ago.  Tbo  natlree  bav* 
always  been  traacherou*  and  unrtllaUs.  Tbe  oatab- 
llabment  wtll  be  oonTenlentiy  tlMaied  for  any  adTea- 
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uroiu  itiltlt*  who  may  aumipt  llio  explonition  of 
til'  St.  Kliu  aljii  mill  gUcitn^ 

Tbi-  lost  advici^s  from  the  wliKllns-flcet  aunounoe 
tlie  tolling  of  ■  Iiuiidnsl  nnd  Rcvi-nli-i^n  wluila.  whlcU 
U  an  iinuiually  vuccraMiil  <:ntclt.  '^I'lin  Ftcniii-nrlialM 
Bovliojrd  nan  crunhc-il  lii  iIm'  <w,  bill  wilhinit  low  at 
lltu.  Tti«  (urty  nlio  iuli-tiiltnl  toirjatfial  Poiiil  Bar- 
row, it)  lb<!  i))-iixl-«UIion  biillclliig*.  ar<T  rvporled  la 
liuvu  readied  Ihclr  div Ilnnllon  >f  i*r  *cvt<ml  iuitba|i*, 

nruwn  bfan  have  b«cii  unutually  iitiin«roiu»  and 
ll«rca  nil  tli<>  Aliatka  p«iiintuU  ilii>  ■uiani«r,  and 
Kvvral  Mihiiuii-aHhcr*  bant  been  alUukcil :  «mt  \» 

rc|H>rleil  killeil. 

Several  ncnr  coniiarlca  bare  bwn  uubllshed,  one 
on  Bristol  Bay,  wlior«  four  hundreid  cmd*  of  caanod 
and  thlriy-tu'ii  biioilreil  ami  Qfty  barrvis  uf  ratted 
■alinoTi  wvre  put  uji  during  tlic  icaioii. 

At  Kailink  Uio  miminiir  liad  IwoD  calm  arid  fliiv, 
and  t)i«  liiy-crop  a  (iicceas.  At  llie  ^nd  of  tli«  Ma- 
noD  a«vcral  KTere  g&lea  had  occurred.  Tw^iiiy-unv 
tliuDHBiid  caaea  of  ouined  salinori  had  bean  put  up  by 
Iba  two  ciuincrlcs  on  Kadlak  Inland. 

Two  MoravUii  ml»  Ion  arte*  *ntMi'i!  tbc  Kuskok- 
nlm  III0UII.  and  were  u^peotin|E  to  winter  tli^iv 
ainonji  ihe  Innuli  irib«s,  Diey  found  llieir  knew). 
edge  o(  ihe  Iniiuit  lonsuc,  gnlnird  In  I.abrwlor, 
of  ranch  nHlnancir.  Irfttter*  froRi  tliem  ar«  being 
{iriDUd  in  llio  Mtirittian,  and  cuntaln  deiaJla  of  lii- 
t«rwk 

Tbe  vaaeney  in  tlie  chimb  at  Unalathka,  earned 
by  the  Tccoot  deaib  of  iba  Rer.  Innoccnllut  Sbaycfh- 
nlhoff,  hag  been  flllerl  by  tlie  irauafer  of  iho  Greek 
ck-rgyniBti  nt  Kadiak  to  the  mora  Rcitcrn  poit. 
Shayc«hrillcotI  icas  well  kiioim  tn  tlic  tradon  and 
oxplorvrv  who  liavi-  vUiiMl  ibo  port  of  Unalaabka 
■luring  the  latt  itf (ci^ii  year*.  lie  wu  a  native  Al«ul, 
ttklacil  In  tbe  colonial  seminary,  and,  for  biiupinrtu. 
nltl«),  a  remarkably  trull-infonnrd  nnd  intrtllgcnc 
man.  A  piipll  nt  Tenla>nln«lf,  bn  jiiulnok  ol  tlit^ 
(Ctanilttc  ituic*  o(  hU  |)r«i'e|itor,  whs  alway*  ready  to 
lend  aa«i«taiK'e  Im  the  explorer,  re«orOed  ili«  mealher 
and  leiniwralure  for  niany  year*,  anil  wan  nwer  hati- 
plor  than  when  he  rccunntrd  to  loiiio  liiterottei}  Ila- 
toni'.r  hli  otiK-rvalloiiH  ul  iialunti  pbcnoniena,  ot  of 
lb*  anthropological  teaturea  irf  hia  native  region.  H« 
will  louK  be  nigretted,  iivl  only  by  tbe  paasing  vMtur, 
but  by  hbi  parlakiouers,  t«  wliou  be  moit  talibfully 
mlnUterud. 

The  Dominion  govominent,  dtirf ue  the  past  *ea«OD, 
baa  hail  an  esplorer  Itiveallgatlng  the  capablUtieR  of 
tli«  <^iie«ii  Charlotte  laiands  (or  *elt]emeut  or  olber 
purpoaes.  Wl>  extract  tlie  (oliowlrig  note*  (roni  hla 
report:  — 

TtivT«  are  about  eli:bty  Ulanda  [it  tlie  group.  tbre« 
of  which  are  of  cunsidGrahle  «Uc,  iho  largeni  liaviDg 
a  length  ut  acventy  and  an  extreme  wldib  of  fifty 
mlloa.  It  l>  pierced  by  ufrrml  rvmarkabl*  and 
widely  minifying  inleta.  Along  the  WMteru  border 
of  the  group  runs  a  rMige  of  bigb  iDountaiiia,  vboie 
cblet  p«aka  reach  tour  IhouaaDd  or  (orty.flTc  hun- 
dred feet  ftboTc  iho  acta,  otion  wtlhin  a  few  mika  of 
tlic  *ca,  Tbo  Und  gradually  falla  In  a  lerleaof  wave- 
like hill*  and  rugged  volleya  toward  the  nortli>eut. 


wli«To  tbe  largact  arm  of  l*v*l  land  ocmn.  TlM-m 
are  about  Dfly  tbuuaand  acrvJ  of  KT«Mag-taiHl  on  the 
talaada,  and  a  good  deal  of  timber,  the  best  of  which 
b  on  tb«  abort*  of  Mourit  Inkt.  Uany  Irecn  were 
found  which  inea*ur«d  lt>jm  thirty  to  tblrty-llro  feet 
in cirouroferCDce.  The  wood  itcbiefly  9pTueo(Ahiet) 
and  yellow  Alaskan  M<lar|CbnniaeoypBri«).  Tbetcm- 
poraiure  wa*  very  oven.  In  mtdtninntcr  ranging  from 
Ety  and  00°  In  tlie  early  morninK.  to  about  Ttf  f.  at 
noon.  Tbe  rainfnli  i*  e^llniattHl  nt  fruni  fifty  to  aev- 
eiily  Incbea  per  auuutn.  Tbo  Hiowtall  on  tlm  coaM  t« 
not  hoavy,  and  reiualni  oinly  d  week  or  tun  day*  on 
tiM  ground.  There  ara  about  etgbt  hundrvd  Indiana 
of  ibe  tiaida nation  on  i.liv  itroiip,  who  uer?  friendly, 
and  do  a  brisk  biuUiMs  In  flnh-oli  and  liih.  A  fixh 
locally  known  aa  the  'black  cod,'  but  which  in  more 
like  a  M«-baM.  U  •xtmncly  numrroTw:  thirty  of 
tfaem  will  yield  a  gallon  of  oil.  Tliere  am  many 
ballbut-banka.  Bituminous  coal  exi*l*.  and  tlieni  la 
a  local  depoalt  of  anthracite  well  known  to  geoliv- 
slatN.  LItlla  U  known  of  other  mliinrat*.  A  mb- 
inergeii  fonstt  was  found,  oH  tli«  coaat  of  Grnliam 
Island,  eoveriug  over  fifty  aorea.  Uany  of  tbe  trees 
were  petrlficil,  or  coni-crted  into  lignite.  Tbe  cnast 
Is  bill  Ilttln  known.  Dr.  George  M.  Dawson  added 
greatly  l»  our  knowledge  of  It.  Id  an  exploration 
made  a  few  yenn  §Iiiae  tor  tlM  DoralDloa  sooloBlcnl 
survey.  In  one  bay  a  lerlea  of  alx  or  elijbt  i-aiamcts 
was  obip-rvcd.  having  a  mmblned  fall  of  nearly  fif- 
teen liundred  feel.  Game  and  wild  fowl  were  tame 
and  \try  ahaBdaat. 


TUB  FLORA  OF  TUB  niGB  ALPS. 

A  RECKKr  paiier  on  Ibe  nival  flora  of  Swliierland. 
by  the  lale  Trufi-iiior  Otwkld  Beer,  shows  that  SSJ 
i)iccle«  ol  flowering  plant*  are  found  In  SwilMtUnd 
botwoen  8,000  and  13,000  feel  above  the  sea.  All 
these  specivs  are  found  betwMn  9,000  and  A.l>00  feet, 
probably  on e-fourlh  haviui;  their  Krv-aiesl  <li>trlt>iitloa 
above  K,00ri  fMt;  while  twehe  wen-  obtained  abora 
12,000  frci.  One  tenth  comprises  qieclea  belonging 
l«  tbe  lowlands,  and  nine  tcntlu  are  moantaln  planta, 
the  majority  belongliig  to  tlie  Alpine  r«gUiO  propor. 
Monte  Rosa  contains  the  richest  nival  flora,  ollhougb 
most  of  tbe  species  are  distributed  tbrougli  tlie  whole 
Aljilne  region. 

About  half  of  Ibese  plants  originated  In  tlie  aretio 
tone,  and  apparently  nine  in  Klaclal  time*  from 
Scandinavia.  TbU  arctic  flora  etidenlly  hud  lis  ori- 
gin on  tlio  mountains  of  the  nrctic  tunc,  and  in  mio- 
ranu  Uniea  bore  tbo  same  relation  to  tlie  florit  of  the 
arctic  vnlteys  as  tbeprMant  Alpine  Aorn  dors  to  tbe 
floraof  tbe  lowlands  of  Swlixerland.  Tbp  mIocODi/ 
arctic  flora  advanced  toward  Hurope  as  far  hock  as  in 
tertiary  timet,  and  In  this  way  tbe  tertiary  flora  ot 
Europe  came  Into  iioMesslon  of  types  which  now 
characleriie  the  leniperatu  fjorra;  for  instance,  tbe 
pine*  and  dF<;iduaus  treeK  Tliey  grailuslly  gained 
upon  the  tropical  and  sablropkal  fonnn,  the  primitive 
Inliabltaiils  of  tliesa  raglons,  and  hccniav,  vW^  v««^a- 
plaiita  of  a  part  of  lV\%\««twA«J«».'A-"^*^f'*"*'*^j 
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In  glacial  tiincB  ilie  uiuuntain  |>Udm  ot  tho  uetlc 
■one  datccudLtl  lo  Ibc  vullcyi.  and  were  ilisttibuUd 
witli  the  bIhC'Its  townnl  Ibn  louth.  That  till*  ml- 
((ralion  nutlaW'l  fniin  [lii>  north  I*  dhown  hy  Ihn  fact 
that  iioi  only  du  nrctlc  ii]iecii>*  fotiii  nlmoRi  h»lt  of 
the  plaoU  In  tbo  inuwy  region  of  the  A1|m;  but  alio 
thamouiilAlniof  Ainorica,  u  well  ai  of  lb«  AltAl  and 
RlmaUya*.  poraom  n  Urgo  number  nf  nrcMc  forms 
cummon  also  to  t]ip  Swlt*  Al[u.  It  In  known  tbal  In 
the  tertiary  aud  hi  the  upper  crvcveoiu  periodt  a 
number  of  »pecia  uiii  he  trafvd  from  Greenland  aa 
far  a«  Kobraakn  In  America,  ami  ns  fnr  ai  Bolicmla 
and  Momvia  a^ikI  nouthirii  Kiiropc  on  llio  oLhOF  »ld«, 
Siniiiarly  In  t)i«  rroiiifeoii*  |H>rlo(I,  in  Ihe  lortlary, 
and  at  Ibe  preiont  liiuu,  Europe  and  Nurlli  Amerli-'a 
bavc  ill  common  •  number  of  species  vrhlcb  alio 
oxlitoil  at  that  time  In  tlie  nrntlc  unno,  and  verj  evi- 
dently liHil  tlirlr  orlitin  thr ro;  and  bonco  tho  dora  nf 
tli«  far  mirihliaaat  allliiDeaexMied  agrMtinlliienco 
on  that  of  Europe. 

The  endemic  Dora  of  the  nival  region  originated 
In  tho  Alpt,  eapedally  In  Ibo  Monia  Rota  chain.  It 
poweued  lis  preteni  featurea  at  tho  beglnnlnit  of  the 
■luatemarT,  and  waa  illHirlbnied  by  meaim  of  lh«  gla- 
clera  Into  Ibe  valleya  atid  the  nelgbborin^  nioiintaiu 
roglona. 

THE  DAt!tSU  ISTUHNATIOSAL  POLAR 
.ST A  TlOiV. 

Tiit^  Danlab  pulur  uliitlnn  waa  ai  CodthaAh,  Orocn- 
laml,  —  a  little  vuluiiy  nltnaled  ui  Ibe  exirvmlty  of 
II  peninsula  which  lupiiratei  the  two  lnr?e  parntlcl 
ftorJa.  of  tiodthanb,  and  tlint,  fatilicir  sniiib.  of 
Anier»Ilk.  Ttio  ■tatlon  whs  irecteil  on  a  illtti-  bill 
of  almost  pure  gnelis,  tni'iiiy-iix  metres  above  ibe 
level  of  the  »urro«iid- 
Ing  water.  TbJt  place 
was  dioMn  botli  be- 
cause It  was  tli«  high- 
est elevation  In  the 
Immrdlata  iiclshhor- 
bood  and  becaiue  Uia 
Snelss  appeared  free 
Irom  iron  ores. 

Thnra  were.  In  all, 
Ave  bulidtogs.  The 
one  farthest  to  the 
soutb  had  Ivra  uparl- 
itionta,  of  which  thai 
to  the  east  coii. 
tallied  tho  telescope 
and  tlio  nitn>nimiical 
^ppiiraiu*.  In  tbr 
uther  toum  were  » 
BoblnMtn  ■neanonietor 
and  a  racordliis  anero- 

usci>pu.  North-east  of  (his  building  ir*t«  two  for  the 
slU'Iy  of  macnetic  varlallons.  Eatt  of  tbl*  bulMliig 
was  n  smaller  one  for  the  absolute  deirrmlnatlon  nf 
tnrrotTial  magnetism.  The  bnlldliif  fanliest  north 
was  the  offlcn;  and  then  the  barometen  and  (lie 
lUgCBiaiiii  antonomeWr  w««  plae«>l,  m  well  as  n  Mas- 


cart  dectrametor.  Besides  these.  Ibore  was  In  Ih« 
open  space  a  Wild  slialter,  covorliiR  the  llicnuometen 
Ui  determine  the  leinperiitufo  ami  bnmldliy  of  iIm; 
air,  a  ilellcAte  hygromelur.  and  a  WiW  evaporltiwtor. 
Tlirue  Iharmomelcn  were  placed  veTticallf  in  bulea  In 
th«  roulc,  at  depths  of  ilxinnn,  tlilrty'^ne.  and  nixty- 
three  ceoUinetrea,  At  the  e<lse  of  ibn  holes  went  small 
Iron  pipe*  xo  prevent  Infllirallon.  The  th«rmamct«rs 
wei«  sheathed  in  woodni  rods  having  thesamedlaine- 
ter  M  Ibe  holes.  At  the  bottom  of  each  hole  was  a  lit- 
tle mercury,  which  conld  peuetralo  to  Uia  Uionnomo- 
tvr-biilhi  tiirougb  pcrforailotit  made  In  the  lower  part 
of  the  ro<l8.  llehind  the  shelter  of  tlie  thenDOinetera 
wen*  plncu'1  tn-o  IbermoTiiAler*  wliow  bulbs  were 
burled  Btteen  nnil  thirty -a  even  cenllmetras  r««p«0- 
tlvety  Imnnnth  the  natlac.p'  of  llic  ground.  At  aoow 
distance  from  tlie  foi'l  of  the  hill,  two  tlamberg  iber- 
mometen  were  placed  at  depths  uf  one  mulre  and  one 
and  flva-tantba  metres.  Beside*  the  proposeil  obt«r- 
vstlims,  the  parallaios  of  a  large  number  of  auroraa 
were  measured,  the  electricity  of  the  air  wa*  studied, 
and  the  temperature  of  the  rocks,  tl)"  soli,  arid  tlM 
water  of  Ibe  flord,  noted. 

In  Ibe  early  pnrt  of  the  antt:mii  of  ISS3  the  weather 
was  comparatively  mild,  4onth  winds  prevailln);,  It 
was  not  (ill  the  last  of  Scpleinbfr  that  It  was  ooM 
enoushforasllRlii  frost:  but  the  wesiber  again  mod- 
erated nnd«r  Ibu  Influence  of  tbo  south  wind*,  which 
lasted  until  the  first  days  of  October.  Pmin  the  tltb 
of  October  the  cotd  was  maintained,  almost  without 
interruption,  imlil  the  Slh  of  March,  1&3.  I>ur1ng 
alt  that  Interval  tlie  ilicrmoinetcr  teroalned  constant 
ly  tielow  0'^  C.  except  for  som«  IsolalMl  days,  and 
then  only  for  a  short  lime.  From  Uie  *Sd  of  January 
in  the  i:tth  n1  February  the  cold  wsstbc  most  Intense 
and  ptrslsieni;  so  thai  even  the  sonth  winds,  and  the 

very  low  barometrical 
I>rM*iir«  diirlni:  that 
jieriod,  were  powerless 
to  produce  a  change. 
The  i^n-alcst  cold  waa 
observeil  on  the  Olh  of 
Febniary.  with  M°.4 
ujion  a  slight  eleva- 
tion; bnt  at  the  same 
lime  It  was  found  lobe 
Tt^^.l  In  the  low  lands. 
Diirlii;;  the  finl  part  of 
March  tlie  cold  bccAmn 
a^n  very  neverc;  hut 
after  the  5th  of  ibe 
month  the  westb«r 
modented.  and  lie. 
came  wore  vartabln. 
It  was  only  after  the 
middle  nt  June  that 
the  wealherircw  mild- 
er. In  July  lite  heal  was  DOrmal,  ai»l  tlw  winds  froiM 
tlie  south;  bat  by  the  end  of  Aogiut  frost  ^ipoared 
asain  diirlnit  llie  nij;l>i.  TItc  Krealost  beat  of  uo.ft 
tras  observed  on  the  S3d  of  June,  during  a  tempoet 
from  the  south,  at  the  same  time  that  the  thennoiB»* 
ter  on  tbe  low  Und*  attained  1^  C. 
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Tun  thr»«-wirH  or  multlpt«x  sratom  of  dlatribul- 
itiK  ciin^iitB  for  ekccrle  llghiing  over  lorsc  anu, 
M  <l4Ti>od  knd  utnl  by  KiJl«oii,  la  liljclily  InKCalom, 
luid  cllci:tlvi>  In  mliidoB  tli«  neceuiAry  fiz«  of  the 
largo  ccpjior  conilii<;(ors.  This  *\t>!  ol  Uic  con rj actor 
init»t  h<i  propodioncil  to  ttic  mnximum  niimliRr  of 
laiiip«  wliich  li  will  urdlnnrily  iiippl)'.  Till"  iiiimbor 
bt^n);  givnri,  Ihn  sitn  »lioul<l  b«  niicli  that  tli<>  mist- 
uce  of  Uie  iiieUllic  jwut  stiitll  bunr  n  fixod  rallo  to 
tbBt  cif  ihe  lamp  l»rl  of  the  nlrcuU;  and  Ctie  ralUR  of 
lliis  ratio  will  be  ijeurmlnnd  liy  the  condition  tbalth* 
adiliLloiml  ninniiis  px|wiim  due  to  the  re*l*tanaeof 
tlio  cDnrtiiclor  »lial1  i-rjual  tlie  InUrcit  ou  iU  ftral 
oiME,  to  fnr  u  IhU  itei>ends  upon  Ita  crow.*  re  lion. 

In  th«  Iwo-wlra  «y>t«iii,  A  I*  tli«  drnftirKi,  whkli 
we  will  Huppoto  to  k«ep  up  a  itiScMiiM  of  pubfnilal 
of  a  buodred  roll*  Iietwufii  [hi?  conductor*  I  and 
II.  AdroM  th«ae  Me  bridged  twfilve  lamp*  gf  «qual 
rwlBUiJCc,  rvprctpnttng  wlmt  would  be.  In  prM-Llci.', 
M\'«rDj  hundrol  dwUlntrt.  taclurlus,  cburcliM,  tliea- 
trH,etc. 

1 t     -     J    <    i     C     7     8    ■}    10  II  It. 
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niun-wiUK  tttrvt. 

"On  iwxl  fiicura  aIiuwi  Ediaon'a  ttiroe-vlre  modl- 
l&ftl^il  Of  llils.  A  unci  /{  nn  Iwo  dynamos  conplH 
la  wHm.  with  conductors  I,  11,  and  Ul  leading 
out  as  ilwiwn.  At  A  anil  B  each  keL-i>  up  n  biiiidml 
volta,  a>  tiflfor*,  Ihe  dlllervncv  of  pot«Dtlat  bolw^cii 
I  aiul  in  will  be  two  biiDdred  volts.  Th«  l««lrc 
lamp*  are  now,  hoa'nvcr,  nqiially  (|iviil«d  betVMii 
tlie  ciivuit*  I-ll  and  U-III,  ooiiiicvlvd  as  aliown. 
If  thu  rvilKlHOce  of  ttiealxodd-iiusibcred  lamp*,  1-11. 
«xacily  pquals  thai  at  Ihi?  »ix  ercn-niinitwrnd,  S-l£, 
and  i(  .1  and  A  k«ep  up  tbr  umc  diftvrvnee  of 
potvDtial.  no  cnrri'nl  will  flow  In  II.  betwtwu  the 
dynamoi  and  wber«  Ihe  Hnl.  Ianij>  joins  It.  Suppoio 
It  to  b«  cut,  lli«n>  irlll  tb«n  be  a  tingle  circuit 
tliroiifh  A  and  B.  I  and  III,  and  ttm  twelve  lamps, 
as  «1ioini,  wllb  a  dlll«r«ncc  of  two  hundred  vultH  in  I 
and  III.  Tho  rcalsloDce  of  ibe  twelve  lamps,  aa 
now  arranged,  will  be  four  ttm<a  what  It  was  bofuni: 


and  hmioe  only  one-lialf  as  mucli  cumbt  will  Dow 
tbroo^i  I  and  III.  Bat  each  of  Ilw  lamp*  will  get 
Jost  0*  much  as  bfiffln,  and  will  *bln«  the  muc.  Tbo 
eonduclon  I  and  III,  sinoi  lbs  rosUtanc*  I*  no« 
four  times  as  grtnl.  need  onir  I>e  one'fourth  as  heavy. 
■ccordiug  to  our  adopted  principle.  Tliii  la  also 
proper  a*  regards  hputlns-efrnct  in  lliom,  uhldi,  pro- 
portlonal  to  the  Mjuan.'  of  the  Durroni,  1«  now  onlf 
ortn-founli  what  It  ivm  before. 

If  this  were  all  that  was  needed,  we  sliould  now 
have  the  aame  amonnt  of  llBlilIng  don«,  and  Iho  con- 
duct In  E-ntain*,  whicli  uri>  ilio  most  eiqMMlve  part  of 
the  pbiit,  of  only  on^-fonrth  their  site  and  cost  in 
tiie  two-wire  inlcin.  and  wilh  only  the  additional 
expense  ot  anolher  dynamo.  Slnrcovcr,  flnoe  the 
cuirrnt  la  only  one-half  a*  much,  lhra«  two  dynamos, 
thoitfh  giving  tite  sutne  |>oteniial  as  before,  can  In.' 
smaller.  Bat  on  account  uf  ilie  dltliculty  In  k««pin(: 
an  et»et  balance  In  the  two  ids  of  lamps,  especially 
about  ihn  time  of  llKhilns  up  at  twilight.  It  b  nocn- 
*ary  to  intruducn  ibc  ihlnl  condncior  from  between 
the  two  tlynaniof.  and  tbeii  nelllier  circuit  can  be 
ei)io5«d  to  u  difference  of  poleniial  greater  tJian 
dtlier  dynamo  U  genorttiins.  AUoi.  It  ilie  baiaact  !• 
not  kept,  a  ciimnt  through  II,  and  a  gaivanomMer, 
«hows  on  whtoh  side  the  lamp-rnsistance  or  the 
dynamo-poieniiol  is  In  excesa;  and  Edison  rcsiorea 
Uie  balance  by  variable  fcaiatonees  In  the  circuits  of 
the  flqld-masnoli.  or.  In  lone  case*,  by  bringing  an 
extra  conduci'>r  ftnm  one  or  two  large  butldlni;*,  like 
factotiea,  tliealres,  etc.,  vbea  ncai  by,  to  tiiat  llwy 
can.  nt  will,  be  thrown  Into  either  elKiilt  from  Ihe 
central  station. 

This  middle  wire  iieeil  nut,  for  most  purpose*,  be 
so  large  oa  tlie  other  two;  but,  In  tbo  caaeof  a  break- 
down of  1  or  III.  It  will  hare  to  do  o'|n*l  work  wlili 
the  other,  so  that  It  I*  aafer,  simpler,  and  better  lo 
niAke  them  all  of  tlie  same  aite.  The  cust,  then,  of 
coiiduclors.  is  thai  of  three  wire*,  oaeb  of  oue-fourt)i 
tlie  section  ot  the  two  In  the  first  cose,  or  )  '  j  = 
.3T\  or  a  saving  of  sixty-two  and  a  halt  per  cent. 

Tbo  foar-wlro  'yslem  sIk>ws  a  sllU  turiher  reduc- 
tloD  of  expense.  Tlie  law  on  whieli  tills  percentage 
of  economy  proceeds,  as  far  as  coal  ot  cnndiietor*  1* 
eonoeraed,  may  be  ibovn  as  follows.  In  nnlu  of  ibe 
COM  cd  Ui«  two-wire  syiioin ;  — 

rpe  i  wirea,  wa  hat«,  t  W  =  1.000 

■*  S I  (i)'  =    .875 

'•  i  *'  "  "  Mil*  =  .M3 
••  r.  "  ''  •■  J  (II'  =  .IM 
'■   11 »H)*  =    .!» 

\  Mmttof  economy  or  practicability.  Iiowercr.  will 
*con  be  reached  In  tUeii>cr«ased  numberof  dynamos, 
Ihe  oomplexity  of  the  system,  amt  eipeelally  In  keep- 
ing up  an  approxlmale  Ixitance  bflwrcn  so  many 
circuits.  In  jirarilce,  prolmbly,  the  three-wire  sya- 
tom.  wilh  it*  Mvini:  of  .025  of  tlie  cost  of  tli«  two. 
wire,  will  lie  (uund  all'iufflcicnt;  cxcupl,  perhaps,  in 
Ibe  COM  of  a  long  main  througlt  a  largo  •caiurlng 
diatiict,  wlian  the  foiir^  iir  Bvo-wlre  plan  mlqjti.  ^>m. 
ppeforatile^ 

Oneolher advantage,  af»i\s»)«Vci !».'!«»*  •^•*j««*j 
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over  th«  tm>-wtr«  plaii,  l»,  thai  if  iiMdedforpuriMMiM 
of  dririiii;  motoni,  or  fur  laige  streM-Uinp*  of  tilgber 
rasiniance,  »  {loieuttal  lirtoe  m  falgh  n*  the  ordlnar; 
nni>  It  v«ry  limpl)'  aTnllnblo  by  coniii-clliiK  aero** 
fram  I  to  in,  or  tlim'  linitu  lu  hEuli  tri>ni  I  to  IV 
in  Um  (our-wire  pinti.  vio.;  aud,  no  iiiattpr  wbal  tlic 
amouiil  of  fliK'li  cniiilojinenl.  It  will  not  dUturb  the 
balance  of  ttu;  inti-rtaedlntr  Invor  |»>it-iiiUI  ctrcultn. 

[1.  M.  Vxvi.. 


ZOOLOGICAL  Rh'Sh-AHCUBS  OF  THE 
SCOTTISH  FISHERY  BUARli. 

Tbk  ScoiiUb  llAhery  boBR)  haa  (or  lie  prindpal 
tiiiiQtton  tli«  ad  ml  II  Utm  lion  of  publb  niaitm  rekt- 
fng  to  the  flthciio  of  Si^otlnnd:  biti  ditrn  it*  rocon- 
*titiitlnn  iD  l!^l  it  ha*  beannudmvoiiiif  to  pcrfonu 
»Oiinn  of  tlit^  tijtictloni  to  aucceatfuUf  «x«n:laoil  by 
Llii>  U.S.  CDitiuiIsaloD  of  lUb  and  flaherSM.  It  hoa 
ref^ently  publUtied  it*  roporc  for  tbn  year  IHH3,  the 
iMoud  anniiul  report  linuo  It*  r«ron»tltiit1oTi-  In  Ib« 
RMCnil  reforl.  n  sbnrl  iiitriHlucIJon  U  [i>llowi>ct  by  a 
«hapUir  on  tb«  bi-rrlni;.  Tbe  Bral  part  of  tbit  mn- 
alkta  of  a  lutninary  of  Inciulnci  Into  the  nntiiral  hli- 
tory  of  the  horrlns.  cairlnil  out  bffor*  the  yoar  VS)2; 
to  ^\n  *iicc«edR  n  iLiiiiiiTinry  of  \\ie  history  and  ruulu 
«f  tlmllarwork  tton«  In  TorclipicouiilTiMiaiid,  Ibiaily. 
there  i*  au  account  of  the  re*pflrche*  unilortnken  by 
tho  bonnl  aIncR  li*  rrcoiiitllullon.  Tho  n)*to(  the 
nport  li  taltea  up  witli  tUtEaiicn  of  iJi«  rarlou*  Cth- 
«rltt»,  anil  a  fenr  par>{;raphK  ou  tbe  lalmon-fiibing. 

Tbe  reinalniTig  and  o(  coiiran  nincli  the  larger 
portion  of  ilitt  rnliimp  l>  deToUd  to  tho  varioiia  ap- 
j»eDdlc«»,  In  whioh  fuller  ileialU  ar«  eiieii  on  mailerd 
dlScusKil  in  the  general  report.  Of  thue,  Appendix 
T  describe*  tb«  inmntlgalloii*  earrtod  ont  at  the 
liutancR  ot  tbn  bonrd.  vhlla  Appendix  0  Ir  Mr. 
Viiuiig'*  repori  on  lh«  talinon-Oibei^es. 

Tbe  biology  of  the  herring,  of  coiino,  oooupiei  a 
ptnniitient  place  In  the  volume ;  and  in  In  dlicuwlon 
thetw  is  a  tendency  to  optlnililic  OMumptlonii.  which 
arc  not  In  a<vonJ  with  tiie  tni*  tpirlt  of  r«i>careh. 
for  czatiiple:  tlic  boinl.  i>r  ita  KlCDtllic  comulitlM. 
prapo»es  In  the  prctcnt  nuliimn  to  dnpoijt,  on  tome 
of  tbe  inAhore  hank*  in  tiin  Moray  flrrli,  aome  mil- 
lions or  f«rti1lMiI  herrLiig-«f:p;  and  Ibcn,  It  next 
y«ar  tbe  *ald  bank  is  liilud  by  a  alioal  of  eompant- 
tiTely  amoll  berrlng,  it  will  conchide.  l'>,  thai  they 
■LTD  tbe  proilucA  of  Uui  aoti  d«po«it*d  Ibl)  year;  s°, 
Uuti  licrrlDji>  like  taimou,  when  aboat  to  apawii,  li>- 
Mlnctlvely  seek  tliuir  birthplace ;  SP,  that  tbe  mlgrv- 
tioa  of  bntring  t*  llmitod,  and  thai.  In  coiiniR  of  time, 
•jMiciai  varlclirs  ot  bcrring  may  haTc  befti  torracil 
at  diir«n-tit  piarts  of  the  coaai ;  and  4°,  what  l«  of  crou 
more  luiportance.  tlial  »ben  any  paiticiitnr  *pawti- 
liig-ftroitnd  It  dnortBd,  Ibv  Qthliig  may  lie  rr*Iarod 
wltliout  waitlnK  till  accident  brlns*  anotlinr  >iioa]. 
InTMltgatlon  wootd  be  a  rrry  simple  instt«r,  it  «very 
«xperiinent  were  ni  fruitful  In  inferences  a«  thl*. 
Tbv  boanl  will  Iht*  to  prove,  Iti  the  firit  plai»<,  that 
tho  liarrlnK>,  if  it  flitdi  tbetn  n^Tl  year,  arv  tli« 
pruilure  ot  tbe  ecp  It  ba«  laid  down.    He  la  a  wise 


barring- br««der  that  hnom  hl«  air»  hcrrinc*  In  1 
open  ten. 

Pni[oi*r>r  Ewart'a  naaf  on  the  natural  hiuor^  of 
Iho  hcrrlnR  fonue  No.  It.  of  tbl«  appendix.  It  i».  for 
the  mont  pari,  an  ainiraci  of  u  pnprr  rrad  by  him 
before  the  Royul  sut^leiy  of  Lonilon.  on  Ibr  fipawnllif' 
of  tlir  hrrrinH-  xnCi  the  ciiunitiatlon  of  a  npsiiiitr 
bod  at  Itallantnie,  on  the  hhi  eout  of  Scotia 
Profewor  Ewari  obierred  for  ib«  first  Uni« 
spawning  and  ferlllliuilion  of  berrine-ccK*  in  An 
aquarium.  The  proceu,  a«  be  dotcrlbes  il,  is  pr«ba- 
ahly  tl>f  same,  or  iie»tiy,  as  that  whlnh  take*  place  In 
the  M<a,  Bui  it  would  have  liccii  mori!  aatisfaciory,  If^j 
when  he  hnd  the  opporinnliy.  he  bad  obMfved 
beliaflor  of  a  number  of  male  and  female  heritn 
in  the  tame  tank.  )n  his  oiporlmont  tbere  was  1 
a  single  female  Lcrriiiie-  Tbe  dUcusslon  of  other 
problem*  connected  with  tbe  lift-history  of  the  tier- 
ring  U  nntTcry  lumliiou<-  The  author  concludes  that 
berrInK  bavn  rnme  to  apAwn  In  iprlng  and  atltonin 
because  the  food  of  Ihn  yonnx  fri- 1*  moiv  abundani 
ai  ibOM  »easD]i9  than  atotliera;  hut  be  ho*  no  evl> 
dencc  to  show  (bnt  minute  pelagic  animals  are  tOM 
abandani  at  a  fjivcn  place  In  itunmerlban  in*prln|> 
and  autumn.  A  qu.intltatlTe  Invcillgatiou  of  the 
jielai^LC  life  nt  a  Klifeii  simi  tbrnushout  the  }e*r  baa 
not  yet  bevn  carried  ont,  and  tucii  a  rofearcb  wou~ ' 
be  very  valuable. 

Tlio  TKiHiri  on  the  spral-flahlng.  bj  Ur.  Dutic«ii 
UattheH's,  coriutns  a  record  of  much  good  and  in- 
tervatlng  work,  and  raiMS  a  quehtioii  of  nenpral  IMor- 
est  In  marine  biology.  A  cetialn  propoitian  o(  young 
lierrinK  an>  kllltid  witli  the  siirata  In  ihe  firth*  of 
Suolland.  and  h^rrlnn-nihers  belle**  that  th I >  injurea 
their  industry.  Tills  coutentiun  tloet  not  seem  voty 
Important,  after  such  a  season  ai  Ibe  last,  vb«n  Ii«r- 
riiiGs  went  (o  |ilonlltul  oft  the  east  coait  of  Scotland 
that  it  was  almost  linpostible  to  And  a  market  for 
tliein.  But  it  la  ot  Inh<iv6l  to  note  tbn  dlOculty  of 
ilccldlrig  whether  tho  abundance  of  a  specica  depeitd* 
more  on  tho  Tarlailoat  In  it*  food-supply  than  on 
the  ntincks  of  Us  enemies,  or  vice  rrrwi.  It  is  poe- 
lible,  in  tlie  eue  of  the  berrlng.  Ihal  tbe  det&meth 
cauiei]  by  all  Its  enemies,  including  man.  I* 
iilficatit  iji  oomparlton  to  its  breeding-powers,  axA 
that  the  number  which  rea«Ii«a  mstiirity  .lepend*  eu- 
lirely  on  the  amount  of  food  available. 
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Tht  Iru*  Ihenrif  of  Iht  run.      Bt  TbOXAS  BaSSX KTT. 

New  York;  I'utnam't,  1884.    41-l-2e8  p  .  lUuatr^ 
Ipl.     S=. 

We  nowhere  flnd  id  Ibis  vnliiim-  ii  xyntwrn 
attompt  to  nrrivc  nt  lo^timatc  (U-iltiitions  '. 
all  tbe  oollocted  work  or  obsen-ationnl  lutroo- 
omj  ftiiil  meteorology  ;  bul  page  nllcr  page  b 
deroted  to  ibe  niitbor's  Noseless  spcculftUoas. 
nod  to  Ui«  (Iclftils  of  auch  of  bi§  own  uolated 
observAliotu  ba  aerve  to  ooiifirtn  tlieac  specuU- 
tioDH.  while  thv  Inbora  of  ollicra,  not  con 
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ciiig  to  tbe  Mifot;  of  hia  ky pothesea.  nre  caai 
aside  1  as.  Tor  exaiupte,  the  well-kuowu  work 
or  rai'riiif^ii  on  the  solar  s]>ots,  "  Tor  itie 
sun  wan  nn  i^aitedal  Htiiily  witb  lilin  [Ibv 
uiilbor]  buroro  Mr.  ( 'lining tun  wiih  born,  niul 
bu  prefcTft  liiit  iiwri  ii|i|)icixintntioiiii  '*  (p.  .'tO). 

It  )H  not,  liowcvri',  K<(  Iinnl  to  mm;  Iiow  nn 
ilMMlniKT'l  i.'ntliii»inst  miiy  [K<r«ist  in  this 
course  imlcfinit^-lv.  ti*  it  U  diltlcult  in  <'0n<yivtt 
or  the  intvlIcfUinl  «ln)icfnclio>i  ntiidi  IiusIck 
itecir  witli  Itio  prvposletous  invention  of  tuiit- 
able  I'acts  to  ninlcU  a(frcea)>te  byjiotbcscs. 
Whon,  for  cxauiple.  Mr.  Itafi^nott  fIndB  bit 
tbeoiy  or  etlien-al  voititL's  (.■iiiiiiot  hel|>  going 
to  pieces  irbcn  bt-  tries  (o  moke  It  account  Tor 
the  observed  pbenoineiiu  of  tbe  periodicilj'  of 
the  solnr  hiioIm.  lio  bus  uo  hesitation  In  fnbri- 
eating  u  gnrnt  plunvl  oiilsicle  of  Nepliinv,  of 
siidi  nniss.  iiitil  )>osition,  iinil  diHlHUM:  IVoin  tbo 
sun.  us  to  tiling  itbtiiit  tlic  nboohitn  lisinion^v  of 
his  bv|)Olbt-sis  Kitli  tho  oliscn'o)  ]KTio<Iidtjr : 
nor  does  hi-  Kbrink,  whfn  he  tiwUitncwssarj*. 
lo  innkc  this  convenient  pinnet  tnivcl  round 
tio  snn  in  just  the  other  irny  IVom  what  all  the 
itberto  recofinized  ])laneL§  do. 

Itut  unaccountable  idiocy  ciin  he  tolerated 
ivbei-e  iiDconNclonabIc  conceit  uiunot.  When 
the  uoi'ld's  greatest  invt-stiKutont  of  Holar 
pbennuieiin  confer*  llinl  the  mm  and  iU  «ir- 
rotindings  nr«  the  mystery  of  (Wsniicid  |ihysic», 
tliis  writer  poi^  inlo  prominent  print  wiih  u 
Ixiok  "  whose  credentials  are  an  undeniable 
ability  to  divest  that  subject  of  its  mystery." 
SUD-spots.  to  say  the  least,  have  jielded  all 
their  secrets  to  biui :  and  he  retires  ftom  an 
excursion  of  half  a  hundred  pages  on  bis  own 
tJieory  of  tin-  solar  Hpot^i  witb  a  Helf-coinpla- 
eeney  moi-e  alarming  Ihan  a  iboiisiiud  emvkns. 
fur  he  llnd»  that  -'  Ibc  solnr  x[K>1«  arc  out  Much 
rorniidubli'  inyKteries.  ntWr  nil "  (]>.  M'i). 

The  giosK  failure  of  llie  niitbor'x  life  as  a 
seientilie  innn  npi>eiirs  to  IW,  just  where  innny 
lives  ninkc  ebipwreck,  in  bis  e.irly  penetration 
witb  tbe  idea  Diat  his  destiny  wns  witb  the 
grcnt.  It  was  for  olliers  to  drudge  in  collect- 
ing facts,  hut  for  hiui  to  cut  a  gran<l  ttgin'o  in 
tbe  development  of  striking  and  original  gen- 
ernlizatSooB, —  an  unhappy  fallacy  of  ill-bal- 
anced m!nd.<i.  *  Our  tiaslncss,'  he  Ba^~s,  '  Is  to 
estnMittli  a  thtorif.'  etc-. ;  and  bter  (p.  129)  ne 
are  told  thai  "in  18.j:i  tbe  uutbor  published 
the  only  possible  solution  of  Uie  problem  [of 
^in-«|Hit  pcriodi<'iiy3-"  The  {wnliitent  refusal 
of  sciontiHc  men  to  ri-cognizc  bio  arrogant 
claims  lends  him  to  Indulge  n  vindiclivc  indo- 
lence. Ills  experience  of  the  trcntment  which 
his  theory  of  electric  vortices  has  received 
during  the  past  thirty  years  is  n  sorry  one,  and 


eneonrages  occasional  despomleney,  and  tlic 
"growing  conviction  tliat  Uie  scientific  world, 
as  a  body,  loves  darkness  ntber  than  light." 
Ilowi-'ver.  lie  fallers  not :  for  It  is  better  to 
"luivi-  tlie  appro\-nl  of  a  few  kiudrvd  Bpirlls. 
than  drift  with  tbe  current  which  is  swet>j>lng  a 
(It'bidol  niajorily  lo  incvitnbic  oblivion.*' 

How  long  ought  tlie  patieniN:  of  seientilie 
DH-n  to  iodtdgc  ibix  bmlgming  nonmplioii  ? 
Mr.  Uassnelt  has  n-innUHlly  addirsM-d  binifi'ir 
to  the  acknowledged  Iviiihrs  in  sciemi-,  and 
has  been  jiist  ns  rc|K'nlfdly  snnblxHl.  At  vari- 
ous scicntiBc  :isscmhlics  be  and  his  uhiquilons 
electric  iixirlices  have  been  tbe  dread  of  presid- 
hiR  offlcers.  and  tlie  butt  of  ■  Section  A.'  So 
far,  honervr.  fiom  inculcating  tbe  necessity  of 
hnmihty,  all  tbi^tv  merited  rebulTs  baw  only 
vmbohti-nitl  him  to  renewed  im]M-rUiieiK<>. 
which  he  hux  the  elTronlcry  lo  term  -  wicntitlc 
spirit." 

A  book  BO  ueai'ly  vnltteless  we  hare  ninly 
seen.  A  single  cbagitcr.  Iiowevcr,  —  that  on 
the  ethereal  medium,  —  is  worth  the  reading  : 
it  is  suggeMire  as  to  lines  of  rcseaich  nbieli 
may  some  tUne  come  to  be  worth  foUon  ing  out : 
and  the  vlgorona  statements  of  the  author's 
heliefk  are  an  interesting  stndy.  But  as  a 
whole,  little  good,  if  any,  can  come  fVom  tbe 
printing  of  sudi  a  voliiuic:  and  witli  c<)nal 
certainly  tbe  harm  it  can  du  is  a  minimum, 
for  its  readers  will  bo  few.  and  chiefly  conflncd 
to  such  of  the  curious  as  know  too  much  to  h« 
led  astray. 

TUB  VALUE  OF  SORGHUM. 

Sargkutm  iu  ctihurr  aiut  aann/aeiurr  tcoaaaiicttlly 
toiuultTed  ai  o  sonrce  of  tagar,  tynip,  and/atlder. 
Br  PXTKii  CoLUEB.  Ph.D..  Inte  cbctni.il  of  Uw 
U.  S.  depattuest  of  sgiicultiirq.  CiiKlnnsU, 
Ctafih,  1884.      11  +  570  p.  ilhwtr.    »'. 

AuTlluvuii  the  cullivalton  of  Aoighum  In  tlie 
United  fStnte*,  and  its  utilixation  as  a  sonrcc 
of  sirup,  dale  from  abunt  the  mhldle  of  Uiis 
century,  and  altbougb  more  or  less  IVe<ptcRl 
ntlempis  to  produce  sugar  from  it  had  been 
made  at  the  time  when  the  U.S.  department 
of  agriculture  began  its  investigations  (|K7>1), 
the  most  conflicting  opinions  prevailed  as  to 
tiK-  value  of  the  jUant  as  a  source  of  sugar. 
The  remaiknhle  growth  of  tbe  sot^hum-sugar 
industry  « ilhin  tin-  last  few  years,  and  the  leiy 
general  iuf-ri-M  in  tbe  subject  now  raaulfeatcd, 
may  he  liiirly  a.tciihed  nuiinly  to  those  Invea- 
tigations.  and  to  oihun  which  were  incited  by 
tbcm. 

It  is  a   matter  of  coii|5,ratMA»NS*s<»^  "^»»»-  "i*"^ 
task  of  t^corxling  the  to»j\\».  ^  xw*ivx  Vm*-*- 
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tignlioD  hikI  ex|>enencc  in  UiU  impoitiiiil  xiiti* 
Jccl  ill  perinaiK-nl  iind  nccwwible  rurin  lia» 
iH'fn  siuiiniixl  li_v  onu  go  corapcUnt  ns  Ibc  late 
clicinist  of  llu-  <k-|>iu1mriit  of  ngriaiiturc,  tin- 
der whose  (iircclion  or  al  wliose  iiistignlion  so 
mueli  of  tlie  nork  tins  been  done.  l>i'.  Col- 
lier's soiontille  standiug.  nnd  Ills  thorotiRh 
kfiowleflge  of  llie  aorgbuiD  tiuestion.  will  bttrtilv 
lie  doubted :  iiud,  ir  at  limes  be  beiravn  Hit- 
Miiigiiiiie  U'iU|>C't'  of  the  oiiiliii^iast,  llie  failing 
iit  onn  wiiidi  lean-t  to  virliie'it  side. 

Ill  l]i«  bciuk  I'cfore  iiit  wn  bnvL-  n  very  fidl 
nccounl  of  the  bijilory  of  «or)iliiim  :  ii  ile*crii>- 
Uoii  of  it»  lending  vnrivliex,  iiieliidiii<j!  :i  tnblr 
for  tbeir  iilentitiention :  nn<i  tbo  re«iilt  of  tlic 
experience  thus  far  liiid,  reliilive  lo  llie  man- 
age oient  of  the  ei'o[)  and  ils  profitable  maim- 
facture.  The  piepa ration  mid  mannriugof  Uie 
ground :  the  selection  of  suitable  varieties ; 
the  tie-Hi  uictbodA  of  planting.  ciiliivaHtig.  and 
hurveittii);;;  the  etl'ects of  climatic  conditions: 
IIk'  di'vcluimienl  of  sugar  In  tbe  jilant  an  relnti-d 
to  Ihr  ])r<»]»-r  liinu  for  otiiling  tbc  ciiiki  ;  the 
operntintis  of  milling,  defectitiiig.  cva)ioi'nlton 
of  thi'  juice,  and  «e|mralion  of  thi'  siigitr  :  und 
Ihe  ulili/.alion  vf  ilic  woKte  i)r<iiliicli!,  —  all 
receive  a  due  share  of  nllcniion  ;  nnd  the  whole 
constitutes  an  exccllcnl  handbook  for  tbo  in- 
telligent sugar-maker. 

Tlie  book,  however,  is  more  than  a  aagar- 
inakvr'KhaiulbKuk.  One  of  the  inoHt  commend* 
nbic  fentnn-*  of  the  work  is  Llie  fiilnciis  with 
which  Ittc  cTidrnec  ti|K>n  each  [K>iitl  in  tnrn  in 
laid  bcfoiw  the  n-ader.  Ibiix  enablinj;  him  to 
judge  for  hitnsclf  of  liic  vnbie  of  ihi-  <'oncln* 
aioflS  leachctl.  I'his  fcnluro  of  llio  volume 
cwinot  fall  to  mnke  it  of  gienl  v.iliic  to  all  who 
are  engaged  in  inve^ligntions  in  this  direction  ; 
for,  not  only  are  the  I'esnlls  thns  far  ohlsincd 
given  with  much  ftilness,  but  the  anthor  is  as 
carefid  lo  exhibit  our  ignorance  as  our  knowl- 
edge, and  dom  not  fail  lo  |iuliit  out  the  diieo- 
lion»  in  which  further  investigations  ai-e  m-edltil, 

Tbnl  the  latter  are  niinK^rotm  iicimI  hardly 
be  said.  In  fipite  of  the  great  ninouiit  of  work 
whteli  this  liook  recoRi*,  or  refer*  to,  much 
rel  remains  lo  be  done  to  render  thi>>  industry 
an  assured  siicocss.  Iiulc^-<).  to  us  Itio  noetl 
of  more  knowledge  is  really  Iho  most  sinking 
i^iiclusion  to  be  drawn  from  a  study  of  what 
U  already  known.  Particularly  is"  this  the 
case  with  n'gard  to  the  ccoiiomios  of  sugar- 
iiiiikiii}(,  where  a  wide  field  is  open  lo  inves- 
tigation. If  Dr.  Collier's  volume  atiflll  prove 
nn  incitement  and  aid  to  tlie  acquisition  of 
more  light  n[>on  thc»e  and  othyr  |>oints,  as  well 
as  be  of  use  to  llie  practical  nugnr-makcr.  he 
tnav  account  it  hs  in  tlu-  l>fi«t  sense  n  success. 


NOTES  .AND  tfBWt!. 

TflK    llbrwjr    of    the    late    I'rufeswir   Uenr]    hn* 
b«rti  piucba*c<l  from  his  lirln  bj  Dr.  A.  (imliaiu , 
Dell.     Il  cniitnliis  alioiit  two  Ihntitxiul  vnliim^. 
I«A>[  uiie-ttiint  ot  whii-li  Iresc  of  ekclrioni  seieiic 
soil  inaiiy  ut  Ibrae  bear  niargliiKl  nolrs  in  ibe  bowl 
wrilln^t  of  ProfcMor  llrnty.      One  ol  Ibi-  Iltidii  . 
the  s>1o  wns  itial  Iho  blirsry  should  ba  kcpl  InueL 

—  Tlie  Xurwpsiaii  bork  l.oicld.  recenll]^  fttrln-ii  lu  , 
Ililladt'lphin,  rL'|ioitii  a  Tory  preiillsr  <quii]l  rx(>i>rt>| 
(Uicerl   on.  IS,  In   Ui!UiiIf<  3D°  W  north.  li»ieilui]a>' 
flEH>    C>'   west.     Uiirinic    tine,   clear  wcKllier,   uitb   a 
light   breeie  from   ihe   iiorUi-weit,  henvy  back*  ot 
cluudf  ol  tiKiil  Ihrenlcning  uiitTctiuddRiily  apiKVUvdi 
drlvlnx  I"  every  tllrni-iloo.     AlrtHwt  iDiniNlIalety  a 
li<<uvy  si|uaII  i)f  wliiJ  niul  rain  tiriick  tlie  «««*«].  tba 
wind  ahlftbig  quickly  nil  around  ibi-  cutnpaw.    lo, 
lUfl  tnldit  of  Lb1>  disturbanrf.  which  tiuUvl  about  i 
hour,  a  sinjtlci  liea!  ••(  i.liiiiKkr  wiix  hi'iird,  atid  itlinul' 
laneuutly  a  bolt  of  lightning  Hlnick  Ihe  fore  ro; 
luaBt-bcad.  and  ran  down  llie  mou  to  tlip  royal  ya 
whkh  was  almost  ilrctroyed.    The  IIbIuiiIiik,  wblcl 
looked  like  a  ball  of  Ore,  ihen  ran  oiii  »n  tha  iKtm^ 
of  the  i;ro8S-tree*,  and  'bum'  wilb  a  lonit  report, 
Mnttvring  oparki  all  over  the  veaiel.    Th«  baromelcr 
fiill  Kuddviily  (rom  .^0  to  Sli.<ia,  and  then  tom  aa 
ri)|iiilly,  Iho  wcmlier  beoiiiltix  plaount  linniedUtdy 
nrierwurd).     TbU   U  a.  rather  pecnllar  tqunll, 
ud^rin^  the  locality  and  tlie  season. 

—  The  niniilbly  wunlher-ruvlew  of  Ibe  rignal-ser- 
ilci',  juvpiiri'd,  US  antioiiTicDiI  for  the  lint  lime  In 
Ihe  Atieu»t  nuuiber,  by  8«ei>iid  Lteut.  W.  A.  UJas»- 
ford.  Inu  come  to  be  a  iiuarto  ot  iwenli'-eiglit  po^e*, 
Willi  Ave  i-haria.  This  la  a  good  growth  from  lh« 
four  •rnall  paftr*  and  IhrM  rhatli  o(  the  llrst  l«*ii< 
eleven  year*  aso,  T1i«n,  tli«  headiuKu  werwi 
an tj -eye Ionic  ama,  t«ui|>efaliir«,  pr>-cl|iilatio«.  pecB 
lu  pheiiDUiena  ami  facia,  rivers,  und  eaiiiionary  all-' 
nuIi:  now,  alt  lime  subjceU  nri^  trratcd  in  Riuch 
greater  detail;  and  nnmnit  ihe  many  addllliMial  lople* 
there  maybe  nieniloned  itiiiii>ii)b«iie  preMura  ami  ita 
range  (illiutrated  by  a  new  style  of  chnrt).  AUaiiUc 
Uorma  niid  Ice.  range  of  teiniiemturr,  frosts  tltlua- 
lral«d  by  a  eharl  (or  Ang.  It  and  ail.  winds,  hieal 
»toriii«.  loniailw^  and  tliundPr-«iomw,  sunaela, 
drought,  two  and  a  half  po^et  uii  Ibe  enrlhijuake  Vt 
Aug.  ID,  niolp"ni,  and  nolea  ot  state  went  her- aerT  Ices 
for  Alnbamn.  Nebraska.  Tenoeaiiee,  Mlunurl,  l,oa- 
Islana,  Ohio,  und  (ieorKta.  The  atonii-iiaek*  tor  tli« 
montli  are  remarkably  r«Kii1nr, and.  with  IniilirniHoant 
exceptions,  all  lie  north  ol  Ihe  UrMI  L.iLe<i  and  St. 
lAWrencc:  no  tropical  cyclones  were  felt  along  the 
■eacoa*t.  Nine  tornadoes  nt«  repartedt  and  many 
vblent  thuiider-ttoniis.  Some  of  llie  T«Milt*  at  tba 
special  aiudies  of  the  latter,  underlakm  by  Mr.  II.  A. 
Ilaxen  during  Ibe  |i«Bt  season,  lake  furm  In  n  brief 
summary,  fri>n;  which  It  appears  lb  it  Ihe  raean  dis- 
tance and  dtreeUon  u(  Ui*  nlti<>  hundred  lliunilei^_ 
Btirms  recorded  lu  Aui-nit,  troiu  the  centre  of 
broad  cyclonic  (innu*  in  which  ilteyoccinT«d.  wu  (Iv 
biiiidred  and  llfleen  lullea,  n  little  west  ot  mkiIIi.  A 
full  aocauntot  these  studies  will  be  of  mack  ralu 
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Md  inleifL  Hosit  of  ihe  olxi'iTAilan*  on  meteors 
KM  of  hiikII  vnlut-;  mul.  <L  boi,  thcjr  bnvc  bat  >n 
etynioloelcal  1:011  ii«ctl mi  vltli  si  wi>nllier-reTlo«. 

—  Till.-  Ddi-cotiuuiMion  ilciinicr  AltnUOM  will 
■p«[i<)  Ihonlntrr  In  tlie  Oulf  of  Mexico.  Alp«dal 
Mudj  Kill  Ih-  itiAilo  ot  Ihp  wRTi<n  In  and  aboiil  Mo- 
Ule  Bay,  nliiTv.  tliiriiig  Ihi-  iiut  tiii  yviira.  a  Uituitco 
And  01  jrt  unkiiowD  malmly  bait  iKiiidticd  tlM  B*ti  *o 
Ml  to  (viiitf  r  ihpRi  unlit  htr  tooA ;  tiiii  tli*  Urzor  piul 
of  the  •rntlM  ii  (o  b«  Bp«iit  iilong  ibu  raut  of  TexM 
anil  IjonUUna. 


Tlie  Mtaet  da;«  and  plMca  at  qtcHlog  will  be  an- 
nouimd  laicr.  TIiIm  of  papcn  to  bo  rrail.  and 
nomination)  of  i-niidldnlM  for  riccllon,  itiouid  bi- 
tent  10  tli«  K-civlarT  at  unc«. 

—  Bulletin  No.  6  of  tli«  U.  6.  |!«oUiRkal  mrrvy  Is  a 
di«liaiMr7  of  allitudta  io  tbe  United  SlalM.  mmpllcil 
bj  Qanrjr  Gannvtt.  diief  geograpber  of  tbe  »un«y. 
It  la  «M«illatly  an  PTtcmloii  o(  tliv  '  IJM«  of  olera- 
tlons.'  |ireiKuv(l  by  ilii'  Mnc*  auitior  tor  Raydcti'a 
■tinrer;  but.  wiib  ilie  iir«Miit  liroadcr off uilatlon  of 
tlir  Enologkiil  siinry.  t)ii!  Iiil>  now  apfiropriatdy  In* 


I 


■BiBin  wrm  ma  jtuwrLasa  maub  tt  na  rnxuvu  tiii.iTAaT  ■jtratuviHT.ntTiaN  or  L-niWD^aacuuii  la  luni. 


— Tbea>uB<HiiieemeDli*iDad«,  tlialcopiu  bibronM 
u(  a  buH  of  Ibe  late  J.  B.  Duma*  of  rarla,  may  br 
obtained  by  lubMriptlnn.  aildrraied  to  tlio  admlnl*- 
itatloii  ot  the  G6nii-  civil,  Pnii«.  Tb«  or)g:)iial  bust 
won  Fx*>cutnl  by  Uulliauioe,  of  tttc  InsUtut,  and  waa 
pronounced  highly  tatistactory.  Tliu  prleei  r&iige 
trutn  ■'Ixty  frsrnci  to  *ls  bundrod  francs,  accordlSK  to 
•Ise  and  'iiiallty  of  the  bronM. 

— Fhyiliiiora  lia*  made  Itaappeannce  In  Uie  Pomo- 
logicn]  insiiiuie  of  Prosluu  (Slleala).  It  ta  lioped, 
lioKOTf  r,  tbai  the  ipnad  of  tlie  dlnaM  nu.;  yu  be 
preT«nl«d. 

— Tfaa  UMtt  meatlng  of  ili«  Socloiy  iif  iialuralUU 
of  th«  «att<m  Ualtad  StMo*  nlll  bi>  lieM  at  Woab- 
lii4;ton  during  the  week  fotlowing  Cbrisimna,  1SS4. 


ciudo  ihowholo  country,  while  tho  varllor  edllloni 
w«ra  concerii«il  i-ljivOy  with  the  region  w«ac  of  llie 
MiMlnippi.  A  lial  of  aulboritlea  Blla  eight  pagea, 
afid  nlJtoiu]  abbrcrialions  occupy  eight  more;  Ilini 
tlic  (laliu  and  aCalloo*  follonalphabcttcallji  ttie  nuiu- 
twrofalUluilee  given  being  almui  eighteen  ihiiiaitniid. 
It  la  ttalcd  Uiul  the  cotlcctioD  of  railroad  profl]««  for 
Pennaylvaitia  la  csceptlonaJij  eomplela  and  admir- 
ably adjualod,  making  Ui*  portion  of  tha  dlcllon- 
arr  referring  to  itiat  alalo  by  far  tlie  fullest  and 
moat  taiiafactory.  By  apparent  ureraight.  It  ia  not 
■latcd  wlietiier  Ibu  Ixua  tevcl  ia  high,  meao,  or  low 
tide. 

— Two  Tolumea  of  the  addreaaea  asA  ^ngm/bmr.  ^k 
nelmholu  have  just  beetv   v***'*»*'  ^'^  V^wnaBin- 
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A  thinl  cililioD  of  hi*  well-known  volQtnf,  ontlllcd 
'  Pflpiilnraclpiillllc  widrniui-f.*  hAvliig  b«on  calkd  tor, 
tli«  «iilh()r  «<<it«il  Ilii-  (i|i]»>rliiiiil]r  to  cuinjilelc  lb0 
colleclioiu,  anil  lu  doing  »o  Iiu  dropptrcl  Die  wori) 
'  popnUr,'  ultbnn^li  Iba  ctrlior  aiiil  l.ilcr  pnpcr*  iirc 
sllko  dcii^od  In  brliiti  Ilii>  miilM  of  nuUiaimticsl. 
|ili;'»k-Hl.  iinil  albor  f()(-nt[lk'  re^uorcbet,  befom  a  cir- 
eti'  i>f  lirarcr*  anil  rBul^n  wboM-  iludiM  do  nol  ran 
in  tbut  dln-'Ction.  Aniong  other  piipcrs.  ilip  idIuhms 
cnntAln  Ilvlnilioitt'*  ]>rofwv4  to  iho  IrirmaD  cdl? 
lion  of  TlioinMii  and  Tali's  '  XiUiirnl  ptilb'topli]'/ 
anil  ut  Tyuilall's  •  Kraguitiils  of  itieiicp. '  aud  alro  hia 
ModMuic  illnrouiwK.  Amoii;  oUiU' iinlr. worthy  pa- 
psn  tt  nil  flildrpiK  (III  fivctritAl  uniM  In  nUrtniv  lo 
the  action  iif  ili«  KivMrinl  coiigrMs  at  I>aris  in  ie«l. 
TbI*  addrvM.  mbicli  wu  si**K  'o  Berlin  tti  DL-cflmbur 
of  Ibat  jTMr.  was  mpunnl.  al  iIm>  i(ri«  of  lli  dctlvnry. 


In  Carltirulin,  bna  bc«n  ra^M  l«  IIkt  profnionlblp  at ' 
phy»l(«  .11  TfibinK^ti.    ]>r.  O.  LiidMkv  tiaj  bc«n  Bp- 
pointud  profi-sM>r  in  Ihv  ptilloinpiiicai  focullj'  in  Ui« 
itnirenllj  at  Ilalln. 

—  Tb(!  G«miaii  auocialion  ot  iialunllliCai  hu  le*! 
loFied  SimMburg  (or  lu  next  jcar't  a«aonil>)]r. 


—  Tlie  poraplPtion   of  llw   Ltck  obHrvatotf  now 
dpiirndt  npon  iln^  »iieM«»rnl  ranking  of  ilii*  ili*k  of' 
0an  tor  liio  (itiit><.-lii'ir  of  Itio  iar^e  l>>lctcofM.-.     The 
iMin  doiiio  cunnot  be  lundu  till  the  foc«l  hiogdi  of 
liio  tai^c  equatorial  ban  been  dptsrniinnd. 

—  The  Kicceat  at  ibo  Sytng-macblnu  inrenied  by  ' 
licnnnl  unit  Krab*  baa  rolled  altvniJon  lo  a  partiiill; 
(ucceaiful  exporinent  tried  at  the  milliwy  iTxpcrl- 
nimi-iiiailon  at  Cba)iU>-Mciidon  In  l^'X     Tbe  cnii- 


MwwgnphiCftlly,  and  liai  now  boi'n  irvi^'d.  and  siip- 
pletncntad  by  a  ilaMiuenl  of  (bo  ooticlur'loiii  ot  iliti 
conference  ot  18M. 

—  Frofeuor  Vftlaatlna  Rail  of  Dublin  writn  to 
XatKrt,  lamaiitlnt:  Ibe  few  copltw  of  tb«  Eut^lislt  gov- 
•rnncDt  scientific  iviKirU  wbicb  are  giHtiilloiii>ljr 
diairlbutvd  In  tbe  Ciil[«d  SlaUi.  He  slntn,  tlial 
klthougb  ftora  a  fr<i|lnt;  of  nhnnic  hu  did  nol  seek  la 
galber  ttatlttlc*.  Im  found  Irimi  casual  conreiMtion 
tliat  A  gr^st  many  of  ibe  AineriCMn  llbnul«s  wars 
obliged  to  purdiue  nicli  rrpurii  us  iboae  o(  th«  rari- 
oiu  En((tiali  aurvsy*  and  Uie  Cballeiisttr  expodlUou. 
lie  pralaeB  the  lariiibnMa  of  our  own  ][ovFmm''nt 
hurMiii  and  Ibe  woilc  of  the  SmllbMniaii  In  ibn  4l»- 
irilmllun  of  printed  mailer,  am)  exprvnes  a  hopu 
lliatBomc  ainillaf  fr«c  biiicau  of  oicbange  inny  be 
Miabliihed  in  Enflapd. 

—  IVof.  V.  Ilraun,  formerly  at  lite  Polyiocbnikum 


stnictluii  of  ihi-  niucliinr.  an  invention  «(  Victor 
Talhi,  l>  plcturpd  in  a  ifrnTal  way  above.    It  oon- 
■iatiml  of  a  cyllndrknl  receiver  for  comprMMd  afr, 
whirli  wa*  lueil  to  drive   Civo  alr~propullen,      Tbc' 
o-olKbl  o(  the  whole  waa  *upporte<I  by  the  prcnaro 
of  Ihn  air  axalntl  the  iiiid«r  *lde*  of  ibe  Utendfy  ex- 
IMuled  wSn^n,  ili<.-  torwanl  i^ieim  of  wbtcb  wer«  kopt 
locUued  ttigblly  up  by  tbe  swerlnp^ciion  of  the  tait. 
The  total  weight «(  Ibe  apparvtua,  m  tried.  wa«  Wii  ■ 
klloKrania,  and  tbe  vntoclty  oblalncd,  a1>o<ut  6  tnatn*  < 
p«r  KCoiiiJ,    The  iiincbln*  waa  able  U>  rlao  from  tb* 
ground;  and,  attached  by  a  coril  to  a  pott,  it  ll*ir 
aronnd  fn  n  circle,  puaing  over  ibe  h«ad  of  the  ipnr-  , 
U>torlfc«p, -t-til.     Mr.  T»tln»entBde»cripllono(bl* 
cxpcrlm«tiU  to  lb«-  E''r«'neh  aeaddmlc  dr*  tci<^ice«.  In 
competition  for  ib«  Pemnd  priHt,  aiwl  r«crlveil  a 
rmrnrd,  aa  did  Gaaton  Tliaaadler  for  bb  cspcilwenia 
on  the  *|>iillcallon  of  electricity  to  aeronauiloi,  and  i 
Dnroy  do  Bnilgniic  for  hi*  aHvphamv  mittt. 
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COMMENT  AND  ClttTICISM. 

Thk  i-riuart  work  of  oiir  Iljrdrographiv  of- 
fice U  i|ii'  piililii-niion  of  phstts.  based  on  origi- 
nal siinTi'K  of  (listaril  coa§ts,  bf  ofUoers  of  our 
niivi,- :  but  at  proscnt  we  take  nnly  a  smal)  part 
in  thia  form  of  maritime  cxploiuiton.  During 
[he  post  .year,  only  one  \v**v\  hait  been  *'n- 
gagc-il  in  Aiii-Ii  surveys.  In  nnpleneant  contrast 
Willi  tlii"!,  the  review  of  hviliographic  recon- 
noiseiuHi-s  anil  survors  published  nnoualh'  In 
the  Kogtieti  ynntieal  magaxine,  for  exuniplo, 
shows  liow  laigelf  our  Bhip>mHt>t(^rs  mimi  de- 
pend on  British  charts  in  tbeir  vojngex.  Ttie 
coBat-Jtnrvi<y  does  ndinlralilc  work  on  our  own 
aeahoaiil;  but,  in  addition  to  (his.  our  gov- 
emiDent  shotdd  tako  its  proper  share  of  tlie 
general  hydrograpbie  study  of  the  world,  coin- 
menniralc  with  oiir  wtahh  and  maritime  inter- 
est«.  N«w  Surrey's  of  the  northern  coast  of 
•South  Am<rricii  and  of  parts  of  the  West  In- 
dies arc  urgently  tvqiiired.  and  their  execution 
would  be  a  woll-ehosen  initial  stop  towanis  tlic 
dcBlix-d  increase  ofnur  trade  with  the  $i>anish> 
Anicricaiis. 


The  colIeGllon  of  dala  Tor  the  physical  study 
of  the  oceans  Is  •»  imjiortant  supplcmcntAry 
work  of  itic  Hume  ollloe ;  and  by  the  recent 
cstnbliBhment  of  its  branches  at  six  of  our 
ports,  intercourse  has  been  greatly  inercaaed 
ntlh  Bid |>- masters,  from  whom  a  large  shine  of 
valuable  material  b  obtained.  The  demand  for 
tlie  pilot  chiut  of  the  North  Athintiv  (sec  Sci- 
(HCf,  So.  fly)  bast  Kleadily  incivascd  :  and  some 
cAptnios  hare  even  t<:Icgrsphed  fVom  Enrope. 
at  their  own  expense,  certain  obeen-atloDs  of 
S])eeial  interest,  made  on  the  royaRe  aeroiu.  for 
[ttiblivation  on  it.  The  dl^itnliotiun  of  bltink 
mcteoralogieol  Journals  to  voluntary  observers 
has  mora  than  doiihliHl  during  the  past  jxar ; 
and  ship-masters  bare  been  stimulated  to  make 


immedinle  report  of  inarcuracies  ©relmrts.  and 
matter  of  all  kinds  pertiiK<nt  to  hydrogispby 
wid  cartography. 

AMK»irA!itt>  arc  often  called  upon  to  contrib- 
ute toward  memorial  Ainds  whicli  are  designed 
to  honor  distinguished  Europeans.  Among 
recent  requests  of  thIa  aort,  we  rememtwr  tlic 
subscriptions  which  were  opened  in  honor  of 
Iterkeley,  the  early  friend  of  ednention  in  tliia 
country :  Tyiidall  tbo  reformer :  C'haiies  Dar- 
win :  nod  llie  naturalists  Italfour,  narrande,  and 
il  uller,  —  every  one  of  whom  is  well  worthy  of 
high  honor  from  Americans  as  well  aa  trom  Eu- 
ropeans. Probably  the  amount  which  bati  been 
raised  for  all  thcM  commemoration*  is  quite 
moderate,  eonxtituling  ni>  adeituntc  expression 
of  Americnn  sentinwnts.  and  no  important  part 
of  the  entire  sum  collected.  The  value  of  the 
gitl  is  doubtless  in  the  ioleniational  or  co«mo- 
])olilan  aspect  which  it  imparls  to  the  memo- 
rifll.  Hut  it  is  qnitc  possible  that  each  of  Iheso 
tributes  has  taxed  some  one  in  this  country  to 
a  very  considerable  extent.  Committees  have 
been  formed,  drenlars  distributed,  umatl  sums 
collect i.-< I.  and  n  good  dctd  of  corrcMpondenee 
exchanged  ;  niul  all  thi»  wiib  very  slight  re- 
sults. We  raise  tlie  <|uestion  whether  it  is 
worth  while  to  make  such  elTorts?  Is  the  rc- 
tuni  wortli  the  exertion?  The  truth  is.  in  onr 
opinion,  tluit  what  force  we  can  i-ommnnd  in 
the  direction  of  monumcuta  ought  to  be  ex- 
pended in  memorials  to  be  retained  in  this 
conntiy.  Among  secondary  educational  in- 
duenees,  monuments  to  great  men  hold  a  most 
Im|>ort«nt  place.  They  not  only  honor  the  de- 
parted :  they  Inspire  the  enthunia^m  of  youth, 
they  encourage  lofty  emulation*,  they  lead  all 
classes  to  think  about  the  men  who  have  con- 
tributed to  tbo  atlvancemeot  of  our  civlllxa- 
tion. 


We  are  only  at  the  l>oginning  at  itiR. -rofsKe.- 
mental  epoch  in  iXv«<a«wMr^.   \\^<vw»>av*«"'^ 


SCIENCE. 


IVou  Vr.,  Wo.  05. 


eoMiers  nnd  atalcsuKn  for  tnan.v  dcvadctt,  tlic 
Auiorlcans  now  seem  ready  to  cuniitii'iiioniK; 
llicir  lilcrar^'  nnd  sdcniiflc  lioi'Of*.  John  Har- 
vard and  Abraliam  Ptcraon,  whoac  real  like- 
oessea  {ici'i^ii-d  long  sgo,  have  rlnen  in  bronze 
Upon  lltogiPon§  at  Cnuiliriiljjo  and  Xfw  Ilnvc-n. 
The  filaUivs  or  Joseph  Henry  ttiid  Itonjamin 
Sillimnu  MUml  m-ar  the  McnDCH  of  ttieir  nclivi- 
tf.  Kxarnpks  like  iIk-hc  Bbould  lie  imitated 
ttiroiigboul  tbe  land.  Tl)09c  who  have  rendei'cd 
great  services  Ui  stience  and  ediK-iiiioii  should 
receive  due  reeo];[iiitioii  frum  lh<K«'  wlio  have 
proflt«d  liy  iheir  laborH.  Only  let  iis  pray  lo 
he  spared  ciieli  uominonplnee  monimietiU  kh 
are  to  be  seen  in  alinndanco  in  London.  Let 
us  rather  slady  the  tnemorial  statues  wliieli 
have  of  late  years  been  placed  in  the  tiliea  of 
Gcnnany,  llutlnnd.  Krnnoe,  and  other  cciiU- 
nenlnt  coiiDtHcH.  Bctti--r  no  inoniimetits  than 
Uioee  wbidi);ivp  positive  pain  to  llit^  he  holders, 
and  which  vrill  Home  day  lie  lowere<l,  like  the 
Iron  Hukc  from  bis  lof^y  arch,  when  t&ste  and 
skill  are  uiore  highly  dcveIo|icd. 


ca*ei  to  Aeeonl 
iipppnr  lliiii;  — 


wilb  structurv.    Tbe  reiutt  wonid 


LETTERS  TO   THE  EDITOR. 
The  oldest  UTtng  typt  of  v*rt*biat«a. 

It  \n  utwHtiuy  To  mlil  n  lltlk  lo  lh«  disciiMloii  of 
Chlitmjilotdftcbiii  in  cnlrr  lu  i:lv<!  remlen  of  Stimet 
a  ]iK  [•Icn  uf  Ihv  ['»•■.-  ao  il  iioiv  blnuiK  Ua  henriag 
llic  cviili-iiL'ti  ]>mi'nl-.'il  In  my  Iitip«r  at  tlie  Philadel- 
phia iii»ili>;^  iif  ilic  American  aaiorlntlon,  Trotee- 
tot  Colli-  i.''a<-'<^^>lly  ci'iicederl  ihat  tii>  hml  mlMakmi 
ihc^  sSiiiiiitr?  of  DiilttijiHlii*,  Htiil  ii^reuil  with  me 
in  lilt  cuiiolu^'>n*  ilmt  tliv  tno  igftuvT*  brlongvl  to 
dlfTcii-nl  oriTr'ri'.  aiu]  iliui,  JiiitgInK  fmiii  Uii!  ti-i>ili 
aloni'.  till'  i"'nn*»i  Iiiidhii  nlllc»  of  {:hliiiiydu»prii.'lni« 
<KiitK  CIiulinl.iiii*  of  tliw  »iibeai'l»iilf'Tiiu»  nml  (iiiiMlit 
D«i<>iiii»i,  Tin- *tja|n'»  iif  tlie  tKKlli'ti  "f  ili"  i-xilnci 
CliUJuiItititi*  atP  \v\  iiiiNliown.  Whai  liiu  lirt'ii  can. 
•IdHivil  ili<^  rloncit  npproACli  \0  s  ilrtcrmlnfttlcm  of 
tbeir  fkcltfti)  tti'upliin;  )■  llial  of  Dr.  TrjoUHlr.  bcuoil 
00  lliu  mpmUuiicr'  i>f  n  >mglr,  [mrllT  ilslblc.  ami  tin- 
pertecl  ICMUli  »)  ('lrIln^nIlIllIl5l:o^lcll■tIlfc.  Pn'fowir 
bill  1i*«  accepted  Ilie  durtor*!  IiIpb,  and  elnmlQiHl  ilic 
■faarkt.  fowll  niid  teCL'tit.  Ui  acri-rclnnco  (AWmrr,  ill. 
MU).  Thfl  Uleml  curvoiiitv  nriir  ilic  npcx  i>(  Itic 
tooih  U  inlber  nsitiiiM  lli<r  ilvlcrmiciaMun,  biiiI  tlie 
cliatnclnr  ul  ii\e  Lom.-  U  nut  knimn.  Tlii.-  nciulil  of 
thii  Evtilt'hCP  don  tiui  KTiu  li>  tuiurtliv  conclusion 
ibat  Cleiiucaniliiis  is  k  (  IucIihIimiI.  Tliu  louili  n- 
Mnildei  that  ul  lUiinn  u  niiicli.  Uniil  vit  are  loler^ 
nlily  certain  In  n-curd  lu  ilir  uilliii:!  [ilie  niiknownl, 
it  |»  nbiiut  ai  vrtl  to  ■wiiiinc  that  il  la  Roiue  d'gnM 
rtM-mbleil  111--  rrccni  (ili<-  hiioHnl.  In  a  ivvlatMl  o( 
tlie  amn^i-nirnt  ut  Gill.  k\\k  Xcnacaiilhiiil  llioulil 
be  tukni  from  lil-i  L>ii>i'»|Hiii'i)'li  lu  funii  n  iie<r  order, 
llie  (tuloiloiil*  ti'iiiiitTxl  mill  )>l4i'viJ  Willi  Ilic  ^flncll- 
opliiehihjoidi,  and  Ihc  ilelluitioiiK  ruTlted  hi  tei-eral 


.IciiD'YiiifAi'iii,  Plenracanlhua,  nidymudiu.  and  atllea. 
]>rutoiypca  ttt  Iwny  lUhe*. 

SsLACUtA.  GALII. 

1.  UpOtpondyU,  tiicliiding  the  true  HybodoBta,  but 
exclailhit:  the  Cladwlonia. 

2.  Selaehi'phieMbi/uvH.  incliidinc  rhlamviloMlarliua 
Mid  tlic  Cladoilimta,  liui.  cxcTuUing  Dldfniiidus; 
chaiiEliiK  (tie  dcniiilion  frnni  "  vertrbral  coDilllion 
iiIihliiiWM.  and  willi  li-elh  havinj;  lixcd  boMt*."  (o 
**  vi'r<«'linii.-  iiartlftlty  or  liniwrrvctl}^  dvrcloiHiI.  nolo- 
chonl  prrtisteni,  and  levth  witb  broad  backward 
CX[mii<!cil  liiisoi'." 

3.  t/fUih'iftliri.iJi^  NOitldniiiilHc:  changing  the   vx- 

firf>»li>n.  "  n  lilcli  nl'iiie  cihllill  thiTAC  iwculioritle* 
n  tlint-xirtlniif.-iniiit,"  lu  rcail,"  which  I'bAretnniij 
of  Ihclr  jiceidlHi-iiifS  w'ilh  Ihe  preceding." 

■t.   I'rfiarltiri.  HoliTOilontiilai'. 

5.  MrmMri  (Annrlliri  liill),  inosi  sharks;  cbanging 
111'-  »inloii)fnI.  "  [in1.il'M|ii»drati-  H|i|>aniitis  nol  «r- 
Ikulalpd  with  llieikull,"  iiiri'nd,  "pinysu-quadraio 
■riicniateil  or  i-unnccu'il  wlihthe  skull  In  llie  ottilt 
by  Uip  imbcciilAf  i-ilkiw."  The  name  ■Anarlbrl' 
Il  mAnJfciil}'  lnii|ipro|ii'lnl',  (Ineo  few  of  t)i«  Gen- 
era uTP  witlioul  llic-nrllculallon. 

a,  KAJniiF,  Rhlnidoc:  changing  the  ilennitlon  to  that 
"Willi  the  pal ntofiiail rate  npiiaraiua  not  ferlieu> 
UtcilBlUi  tlivaknll"  *hall  rcail,  "  witli  tlieplerjio- 
quoilrate  artlculatod  wlib  the  aktill  In  Uie  orbit  1^ 
lb#  trabecular  elbow."  S.  Uakuas. 

('lunhtl-lvt.NoT.  II. 

Water  of  CirstalUathui. 

The  GrrI  aeeoiniuinylnB  l)ln«tr»llaii  (Ac.  I)  Id  taken 
friiniM  )ilio1u)!iiiph  of  ptnmi-*  prodnciil  \yy  llteci]r>tal- 
llxnllonof  wnier.  In  Ilie  nppr'ndix  of  T»n<Iiiir»  work 
on  light  will  lie  foiinil  nn   Mhininitloa  JAtp  S|  of  the 


Fic.  1. 

name  pliriionienon  nliich  i«  vx]ilu-i.--il  In  the  fcllow- 
Ing  l<iticr  Iruui  il»r  tnle  Fiufcsivi  J»tcpb  Henry  to 
Frw(ea»orTyriilall. 

"Acompnnylns  tbli,  1  tend  you  a  plioloirapb  ai 
lb*  rrqucm  of  Pruf.  S.  II.  Locketl  uf  iho  Lmialana 
male  unlvcrsily,  uf  which  the  followhift  U  Uli  cx> 
jiUnallon :  — 

*-*lnmf  drawilig-rooinl  ke|ita  wa»Ii-l>»>niln«bkh 
U  iliue  out  tbe  color  trvm  tiiy  wale«-color  Imialic 
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This  color  ^adually  fnnnird  %  niiirorm  tcdlni«i)t  of 
ftQ  liidoflniti?  (iiil  over  tlie  bottom  of  tli«  baiin.  On 
Ilia  night  ot  ilitr  seili  of  DMwabor  Ik^<(,  which  wm 
sn  unitnully  culd  mie  for  Ihia  cljmati!.  Iho  wMar  In 
tbe  buiu  frti>i-.  On  Ihc  melliug  i>(  tlx.'  kc  Uie  n«xt 
day,  thii  iK'auiKiil  li^urc  you  i-m  oo  the  iihotogrftph* 
«M  led  in  lli«  MJiiUL-Di.  I  careliilly  jioimcl  tbe 
Witlcir  (ri^iit  lli«  bniin.  tel  llie  iciliinviit  dry,  and  thtu 
porhclly  prMenrd  thv  tiiiure.    ltli«*bceiiaL>fiinit>.-ly 

fihoUisraph«u)  by  uii  iirTiil.  In  thi»  city.    Thr  tKi'^uUvv 
I  |in4crri-il;  ami,  if  yuii  uiiuld  llbi!  to  have  any  niurv 

cop)''*,  thay  coil  rva<lily  Iw  uMniiivil, 

" '  Wd  arn   ii<>l  inucli  ni.'L'uiit<]mi;il.  In   this  wnrm 

country  of  our*,  tu  tbc  liraulitul  'fonii)  of  watiir;' 

aikI     till*    lin* 

■truck  ni«  AS  K 

Lttin  rcuarlu- 

blc.   And  wor- 

Ifar    of    boing 

kept.* 
"Tbn    fiict 

that  ibv  result* 

bavo  Wen  pm- 

AaevA   bv  col- 

onil    aullnii'iil 

I  II  il  I  c  ■  1 0  s   B 

IDi-lhod  at  ri- 

hll'EIiiiu  Iheel- 

fvcu  of  cryAUl- 

lixntioii  lu    an 

liiler««tlnK 

iiianTi«r." 
Prof esRor 

Tjiidntl  refer* 
(to  ihia  a*  a 
^'surprising 
'ksM  of  cr7>tai- 

KMIItin.' whkh 

Itiiiosii-i-rlfiiii- 

ly  Is. 
^onie    .vear« 

aiEo   n     icInM- 

crynul  lid  nil 

dish    WH>  Itlloi! 

With  Ohio- r1v«r 
wai«r,  which 
at  c«rtBln 
•ugM  urrl«i 
In  aunpKnulon 
a  lar^i'  quanti- 
ty ttl  yellow 
olny,    and     al-  |r,o. 

lowed  to  i«lll« 
for     1 1-  V  I!  r  a  I 

(toys,  forming  a  Ihln  ynl  firm  deposU  on  tbe  boltom 
of  ih('  diih.  Dudii);  a  very  o>!J  night  Ihi?  wulor  in 
till?  dish  wat  frcixcn.  and  ihi-  <«(liiiii-nl  fik'nrcd  as 
bvrewllli  raprevnle<l.  Th«  Ice  visa  milled.  nuliT 
renintcil.  aii'l  tlie  ii'dlriiiriit  driuil.  I  hate  tlits  re- 
niikrkiibli!  ngiiTliui'n  in  my  [losmsiou  to-ilay.  jiut  im 
it  wasuri^iiully  formvd, 

Wu.  L.  DfDLBT. 
Olnplnnnil,  <), 

An  open  potiir  ana. 

In  one  of  your  S«ptamb9r  number*  (No,  SI),  thor* 
wM  a  iMUr  nam  Uaat.  ftajr  on  this  (ubjpin,  which, 
I  think,  nMd(  MiDfl  oluelttaihiD.  Mr.  Ray  9ae«i|nn« 
thf  •xl»l«n(«  of  nil  opi>n  jioUr  Ha,  on  ancoutii  of  thn 
low  t4ni|>nrBliiroof  tli^  waiir  found  by  tlir  ImI  Anirri- 
call  polar  <zpodlllon,  Wli.tl  liu  llii>  tornp-TAiiiiv  of 
wnCiT  to  ilo  «r!lb  lis  jtnuiiiT  or  Ifst  fronlom  from  loe  tn 
arctic  cIlmBUil  ?    The  [aiujNtraluro  of  mniiiuum  ilcn- 


•Itf  of  aea-waior  being  lornr  than  llM  frAUlng-point. 
the  tornialion  of  se.i-irjilcr  liw  la  impeded,  ai  tbe 
ou1di-r  water  !•  not  ilie  lighter.  If.  bowav«r.  lc«fo*iBB 
on  (Ba>wstor,  It  is  became,  1°,  the  ipedSc  gravity  near 
Ibe  fraeilnc- point  differs  much  l«i  (nb»ui  oii>^lhinl 
OS  mitdi)  mm,  degree  to  dcgtrB  than  iirar  70°;  to 
colder  irator  ba*  not  so  siraiig  a  lciid«icy  to  amn^ 
llaelf  according  ta  siwcilic  gntvity  ai  wnrin  water, 
aud  may  frecic,  especially  with  cold  wiiKlt  from  iho 
land;  t^.  at  the  clo*e  of  siimtner  the  iit'l>**  Inji-rv  am 
generally  much  lu-a  sail  than  the  luwvr,  on  account 
o(  the  fresh  water oomlii«  IrMn  mdiini!  Iccaivl  from 
rivers  stt'ellod  by  Ihn  in«llinx >iK>w  (this  i*  wpeclally 
tile  cose  in  many  inland  sea*  of  tbe  nortlierii  hi-ml- 

•pbnre,  aiHl  lu 
a  l*>a  doitroo  In 
tbo  *oml>vni 
bnml  •  |i  h  «ra  ; 
such  an  a r- 
ratignmeiit  of 
Ihe  watrr«  al- 
lows the  upper 
■trala  to  be 
collier  and  yet 
lighter,  and 
thus  is  very  fa- 
vorable to  III* 
formation  of 
ice):  »».  after 
toe  begin*  to 
fnrm,  It  In- 
crease* both 
from  below,  nn 
:iccminl  of  tiM 
c«ld  |ienetrat> 
ins  the  I*-**-'-  *'■'' 
fiv>iu  above,  on 
aceouni  of  Ibe 
f reeling  of 
wiives,  sjiray. 
r  I  c. .  on  the 
Ml  r  face  of  tlM 
ice. 

Now,  wlien 
tlie  spcond  cmi- 
diiioii,  iheiHCttt 

1H1W  e  r  ( II I  lat 
M'l,  fur  III* 
UikI  lining  of 
lli«  fomiatlon 
of  sca-lcn).  It 
abMiit,  oiT  nr«*- 
rtit  only  In  a 
•mall  desro'C, 
tbe  condlllon*  (or  the  fornintion  of  di-ld-lcc  or  •«*- 
ice  arc  lacking,  or  only  present  DuasmalltcalD.  Tlilt 
it  more  often  the  case  In  the  high  htiimdes  of  the 
soiilheni  henil>phofe  than  in  the  northcni;  lieeaaae 
ill  tlid  ■oiithcm  the  muu  ate  dmperaiid  more  oiien, 
and  rewtvR  llitlo  rlrcr^water,  ih--  tvmpomliire  "(  ilie 
air  and  *ra  is  below  the  frcezlni:- point  to  abimt  6i'> 
Boulh.  and  the  Icebergt  reach  thai  Intitade  willunit 
melting. 

If  the  iwrth  pole  is  aurroiinded  by  open,  deep 
wM4r,  and  if  the  temperature  of  Miniiner  there  is 
lower  than  at  the  itallona  where  obaervationt  have 
bwti  made  in  the  northrau  hemisphere  Ibuib  aiippo- 
tilions  will  be  gnnleil  as  possible),  (here  dii  U'll  exikt 
condition*  5o  larornble  for  Ibe  foniialiun  of  flcld-lea 
a*  on  the  norili  const  of  .Inia  nnJ  Noi^h  America,  sa 
there  will  be  ii"  bnick<>fa  nnliT  of  a  h<w  tpeclOc 
gravity  near  the  •nrl.ue  'CU«*l  \.W«.  m.*.-^  "«^  *'?f^ 
tirely  open   wutrr  ne.ir    v'"*  \»fl»i^  ^)*,>wft- ■•w™*- 
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bat  cold ;  tlii*  oul;  on  Ihe  tuppMiClon  of  a  dMp, 
brmul  «x|NuiBe  of  ma.  If  noi.  —if  tbe  pol«  la  nur- 
roniided  liy  it  cliutcr  ot  istitii<Js.  like  tb«  lucliipeln^u 
of  North  AniHrlct,  —  k-«  luii-il  iii'vdomliialo  lliiirc.  ynl 
probably  ricit  loM  UifiiUrfilycicluJe  pitlchi>*  of  ■>ji«u 
WKlpr,  uliice  tliMi-  bnve  becu  fuiiiid  cverywbnn  in 
tbe  Arcllc. 

Mr.  K»y  iI(h?b  ni)I  eiitviiithi  tlio  ld«A  uf  a'pniAr 
icR-op,'  — >n  litca  irlilcli,  utirorluiinldy,  Itirhi  Iti  tii 
many  IkiuIr  [Ii]lI  tlioiild  hriiin'  livltvr  (liy  ice-CHfi  I 
Riuan  iiiio  uf  jtiTAt  (l«iilli  anil  i>uriiiKr>i>i)i-e.  foniied  uu 
tbo  opnn  >•*,  not  Klauirr  Icoj.  Mr.  Kfty'*  letior  M 
mo  to  look  ov«r  lli«  conirovaray  ua  '  ip-oloif k»l  dl- 
mUM'  in  .Vciiufr.  1»8()-S1.    I'lie  polar  Ico-CMp  liy- 

Sibotl*  WM  wurmly  ulvociitoil  by  Proffwiior  SmihivI 
tuKbion,  will)  E*,  I  ililiilc.  ooiitiileretl  an  aiitlioriiy 
on  till*  «iiliJ«M,  at  li'nut  In  (livat  Urltaln.  It  wm  not 
abandoiird  liy  him,  iiDlwItlintLiiidlnjC  tbo  Stronit  ar- 
enmeati  broiiglii  ogaliiit  It,  v*pucially  bT  Mr.  .\.  R. 
W'Bllao&  A.  WoKiiior. 

Bl.  reunbuiK.  Oct.  i«. 

RhyaaH  not  llKUivoiotu. 
Ill  llie  n-eord  »(  tlir  prticpmlitii,'!!  of  ilie  Brooklyn 
puIoiuoIo^IaI  B')dc>lT.  f  rcparti!il  In   Sclrnce  of  Nov. 

7.  Mr.  Guorup  Gidc  d<--nii-3  ilie  |>anulUc  ii.iiur«  of 

ItliyMn  liliiaiur.  ami  ilslos  l)iM  It  li  a  Huml-Iecdi^r. 
Tills  toiicliiiloii  wni  iu<lurii-il  by  at  Irost  two  other 
membtr-ot  tbuiiodelir  nt  [hcmifvilnt'iif  St-iit. 37. and 
wIthuiiL  any  proletl.  T)ii!C»iii;luMun  i>  qiiilp  urr'ln(^- 
ouh;  fur  niil  only  iIom  thu  wtliok-  oixauizaiiuii  nt  ititt 
genus  of  uiir  lari;i.>Ht  Irbiieumoii-fliM  puinl  iiiimlatalt- 
ably  10  ita  parasitic  iiaiiire,  but  tlivivli  plenty  of  «v!- 
deiiou  by  eotupeteiit  obierver*  »u  record  to  eorrobuml* 
II. 

Iiot  tii«  ibtil,  IbaC  I  bHve  bad  ocular  evldenco  of 
ibe  fact,  ai  1  linve  In  a  number  of  iiisiaiiuea  taken  tbe 
Rbyata  larra  of  vnrloiu  a^cen  and  'Um,  fecdliii;  upou 
llw  larva  o(  Tremex  culiinibn.  Tli<>  Ittiyaw  doM  not 
•tltiK  and  nvlpu«|[  in  Ita  vk'tiin,  bowelr■^r,  aa  i*  gennr- 
ally  aupiiO'H'd,  but  lays  It*  en  a(iywh«ro  hi  tbi^  Trv- 
mps  barrow.  Th«  Kby»*a  larra  icekr  itavlciiin,  and 
fasten*  to  It  friini  tbi'  oulaldo.  »aA  ibii«  di>v^li)|i«,  m 
do  Ml  ninny  other  jiaratltic  larva*.  Tbli  lr.ilt  will 
ncconiit  (or  Mr.  Oadv's  obcervalloii  upon  which  ha 
biuoil  tlic  crroiivoiu  ooncliulon.  C.  V.  RtLKV. 
Wuliliicton,  li.c. 

Sltj-glowa. 

Sevuml  ktlern  In  rtci-iit  number*  of  Nature,  on 
'  akv-itlowa,'  bnte  remimlvd  tnr  ol  soma  ob^prvalioiis 
miuie  Inst  Bummvr  durlui;  a  trip  ai:roM  lliu  Sierra 
Madn-  Muuiiiains  from  Pnrrnl  to  GiiBilnlnpe  y  t'alvo. 
iu  t)i«  alato  of  Cblbitabiia.  Illexico.  wbicli  may  be  at 
interest  to  tb»  t«ad«n  of  Seltnet.  Tbe  folluH-ini:  .u:- 
oouiitof  tbo  phenuuenun  is  taken  frouiuiy  nuL«-bouk 
under  date  of  June  24.  iSSi :  — 

Alii>iil  nine  o'clock  (hli  nioriiing.  a«  wc  neared  Ui« 
top  oi  Lbe  uiountaiii  above  San  Eatnvan,  at  an  «ilerit- 
tion  of  S.tKMi  feet,  (Jol.  Matlovh,  my  tnivi^llini:  com- 
panion, calkd  atienilon  to  tb<>  remarkable dlinneat'if 
tbe  lunliglit,  HUKSMtlni:  tlic  HjiprDacb  of  ralii  or  an 
eclipae  of  tbo  ■iin,  a«  no  clnuils  w^n  to  be  aeen.  On 
looltlnx  toward*  iha  siiii.  a  peciilUr  pliikUb  iiluw, 
•liadlniC  Into  purple,  surrouiiilcd  It.  «Kteiid)n{:  frnm 
flft«eii  to  iwotity  iamvi.  Tti«  rvinaliidor  of  tita  nky 
pniMiit«d  a  dark-buie,  Imwlen  color.  Tbe  amitlithi 
mu  lo  o1)f enroll  ai  to  slve  a  pnculiarly  ^barp  outline 
to  tbe  aliadow*  ca»C  by  t)ii-  triHu,  and  a  wclnl  ap- 
paanuico  to  Ihn  taniMCapn.  Tbe  slow  continued 
Ibroiiijhniit  the  day.  irbjcli  iti>  oprfacily  ciriar  with 
the  oicKptlon  of  a  (nir  iinnll  ttuccy  dnudi  about 
noon,  tliat  Hilled  ocroM  tbe  *ky  from  tin-  soulli-H'eat. 


Mtc  camped  at  Cii*vai  Blaneas.  on  a  mall  crsek. « 
lltUi>  biftorn  auniMt,  at  an  cli^vAtlon.  as  lndi«al«d  by  » 
small  aneroid  barometer,  of  D.imi  (ev\.  Abtlgeroek. 
uiitortunately.  abut  out  tbe  aun  lu  it  net;  but  ou  oiM 
side  coitid  be  ■o'ili  tbe  nnir  moon  ami  two  ])laaeu  — 
Jnpltcr  and  Vrnii» ^shining  with  a  bri);tit  iUrery 
lustre  tlirough  tlic  jdnklsb  hue  of  the  lun-glow,  Aa 
tlio  twiligiit  f.idnci  avay.  tbo  Color  cliau^d  to  a  i»a}e 
rrd.  TliP  sky  at  Ihi-  lime  was pirrfcptly  clear,  and tl>e 
stars  enmc  out  Li^iiitKuily.  AceurJini:  Iu  my  watch, 
the  soil  net  nt  (|iinrlcr-pa<l  setrii  u'clui'li,  ind  ibe  ctiiw 
did  not  entirely  disappear  utiti!  balf-piuit  eijtbt, 

Wedaudsy,  Junu  ffl;  Ibe  i;ui)e  iippi'nrance  of  a 
pinkish  or  sulmon-eoloreii  t:low  surrunndeil  the  aun 
a>  un  yealrnlay,  llioii~b  tbe  sunlight  nut  nppareiillj 
not  eo  raucli  obseureil 

Imajradd,  that  nrlinilari-toiT.  thouifbnotaoiaarked 
In  appearance,  wili  ntiiorved  [iir  a  nevk  or  leu  days 
tbereafler.  Tile  riiiuy  tsasun,  which  ueiially  l)e«lna 
III  tbe  mounulns  liy  Ibn  middle  of  June,  bad  iiot 
commenced  at  the  time;  and.  Indeed,  tiMire  waa  vetj 
little  rain  up  lo  the  lust  of  July,  when  1  left  llMDIOUt)- 
laiua.  N.  T.  Lijptok. 

VaD■l^rl>l1I  onlTtnltf,  Ksv.  II. 

Iioquola  gramnur. 

The  awimptlon  of '  Reporter,'  tliai  iheconchialoiiB 
(if  niy  Montreal  paper  can  affect  tlievaluoof  mission- 
ary work, except  in  llluatratlngli*  difficulties,  I  deny. 
My  orfllc't  own  aiatemelit,  hownver.  that  Ihe  life  and 
furne  of  the  language  datwnd  upon  tlie  meaning  of 
certain  pmnoniie,  and  that  these  must  coiifonn 
ttrlclly  to  a  eystcm  of  granimar  already  prcMrlbed, 
or  render  the  ver»loii  erroneoua,  does  throw  aspeniutt* 
upou  many  valuable  worfca. 

That  tlie  early  FVeneli  iDlulonarleedld  inHuencatbs 
taiiuiia^-e  of  tlie  weateni  Moliawkl  Is  evident  fn>in 
tlieir  lite  of  word*  coined  by  Iboeoold  raibers;  but 
the  slatemeiu  that  their  ti-anflaiioniconforta  to  ifaoM 
of  the  ea>*t  la  IncorrcL't. 

As  tlie  molt  perfect  and  complote  gtammar  yet 
written  In  the  Mohawk  haa  been  in  my  posaesaion  for 
over  two  years,  it  haa  been  an  easy  laak  for  mc  to 
find,  upon  ninety  puKei  icaltered  tbroucbcmt  Brant's 
]>niyer'b'>ok,  over  two  hnndr»d  Inntanccs  where  iliu 
pronoiina  do  not  follow  the  (y>l«ni  there  prescribed. 

IncomparlnR  two  iranslatlona  of  St.  Mark,  «x- 
eouieii  at  diHareiit  localllln*.  ve  And  Mill  ENAtcr 
diflerencps,  not  only  In  pronouns,  but  In  the  leasee, 
number,  elc.  In  one  of  tbuo  translations  we  flud 
thai  "ih"y  that  did  »at  of  tbo  losru  wrre  five 
thousand  uicrinri,"  and.  In  tbo  ihlrlcenlh  ehapler, 
that  '  ihoae  days'  ivhleh  In  tiint  ehaptvr  refer  lo  the 
future  ar«  tnkn«lnli-d  hi  the  post.  Thoe  are  otily 
H  (ew  of  ihr  liisijn<:-<i  ivblch  mislit  be  i^ven  lo  afaow 
Ihe  duncultles  of  iliose  pioneers.  IVhen  iut  critic 
says  that  tbe  ■iippnsitlon  of  Indians  wrilin!^  for 
Indiana,  and  writing  iuenrreclly.  Is  '  Inadinl>tib1e,' 
hn  It   tbe  one   lo  east  an  undr-erved  reflveUoa  tipOti 

iho  voncr.iblc  missionary  tviiacr  of  Uraut's  prater* 
book,  who  bai  mude  numerous  cliaugM  In  tliese  pro- 

ItOUTIS. 

1'lin:ini;h  tbe  kiuduesa  of  French  nilMlouarie*.  I 
have  liarl  access  to  arcliivee  rarely  or  net-er  op«tie4 
Iwfore,  have  been  permitted  U>  brinz  to  my  ova 
lionie  their  erudite  rcseairchee,  and  I  have  not  bden 
so  ungracious  or  ungrateful  U  to  iiiiiloiraU'  ettlMr 
them,  their  work,  or  Induence.  1  refer  my  ((lend* 
to  Ihu  paiier  read  before  the  American  ataociailou 
for  the  aavancom«nt  uf  sciencL'al  Minneapolis. 
Confesaedly  now  and  forever  a  '  l»>4[lnner,' 

£itMiK}(iK  A.  Snim. 
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THE  AGASSIZ  ASSOCIATION. 

TiiK  benefit  accruing  to  science  rrom  Iho 
liumlili;  work  uf  those  who  endeavor  faithAilIj' 
to  ]H>p(i1ariKe  it:*  tvncliiii}^  is  not  atwavs  rec- 
ognized by  tliv  invMligntor.  Yvt  miclt  work, 
though  looked  down  upon  by  mniiy  not  tiikiog 
llio  lixiiible  proiK'vly  to  infonn  tliemeelves,  is 
woriliy  of  no  doubtful  lecogoition.  An  cscpI- 
knt  exHmplv,  pcrhnpii  set-ond  to  none  in  this 
coiiniry  for  its  aiiucess  iind  benefloiid  iVHuIts. 
is  the  founding  and  condnut  of  the  Aytmsiz 
aModation.  wbidi  held  its  lirat  general  nx- 
8cmbly  la^t  aummci'  in  Iliilnddpliia.  The 
origin  nnd  plan  of  ibe  association  art.'  Ihe  worlt 
of  onn  nmn,  Mr.  Ilurliin  II.  Uatlard.  Tbe 
society  xraa  first  n  local  inHtitntion  fur  youth 
»l  the  Lenox  (Miih.)  neadfniy,  of  wbidi  Mr, 
Ballard  is  priodpul.  It  pixivid  so  KiH'<TA«rul 
in  protDoting  a  lovo  for  the  Htndy  of  nutiirni 
|>ti<-noineiiik,  that  he  conceived  the  idea  of  mak- 
ing tlw  cxperinieiit  more  generally  useful.  An 
invitation  to  form  ■  gi'nirral  aa^ioeiittion  was 
aDBvrcred  with  such  unexpected  cnthiiHlnflni. 
tlint  over  aeven  hundred  local  brandies  have 
now  been  eAlablished,  and  more  tban  eight 
thouHand  children  and  grown  people  enrolled 
within  four  years.  As  the  i<lcji  was  In  part 
tiiiggested  by  tliu  siici'ess  of  a  similar  ftocietj 
of  boys  and  girls  in  Switzerland,  the  American 
asaoeiation  baa  been  very  apjiropriately  nnined 
■  •flor  I^uis  Agnssix,  wIkhc  aytupaiby  and  ear- 
nest work  in  behalf  of  popular  education  bas 
made  his  name  historical  in  both  SwiUterlnnd 
und  America. 

The  adsocialion  was  originally  planned  for 
tbe  bunflll  of  the  young.  It  was  speedily 
ascertainifd,  hofrever,  that  Its  methods  uf  eii- 
.couniging  ntndy  by  oiit-door  collecting,  by 
|«ab8eqtient  tnlki,  and  hy  arranging  cxcbanges 
with  others,  were  much  more  ctTectiiif  stimu- 
lants than  had  been  imagined ;  and  other 
teachers  besides  Uie  principal  of  Lenox  acad- 
emy found  them  n.^ofitl  In  their  schools. 

Uy  the  regtibtion:^  of  tlie  association,  chap- 
ters may  tie  establislicd  by  a  few  [)Crson«,  four 
being  tbe  minimnm  limit ;  nnd  age  having  been 
wi.->ely  Icfl    out   of   account,    many   ramllies 


havo  formed  sepamtc  diaptcrs-  In  some  Cftsei 
single  ]>erBooa  of  mature  age,  living  in  remoto 
places,  hare  roui>d  its  adranti^es  such  that 
they  bave  been  admittol  a^  correspondenta. 
The  rolnntnry  labor  of  HtudcnlH  in  various 
departments  has  iK-cn  »c<rurc<I.  »o  that  cbaiitern 
and  correspondents  can  obtain  the  information 
they  need  at  flrel  hand  ;  and  the  extensive  cor- 
rcs{)ODdeDee  to  elfect  this  result  bos  bc«n  con- 
ducted without  charge  by  Mr.  Ballard.  By 
tho  coH>pcration  of  the  editors  oT  St.  UlehoioM, 
a  monthly  report  is  printod  in  that  journal, 
without  cxponee  to  the  ossoriation.  Tlic  magm- 
zine  has  thus  become  instrumental  in  helping  to 
Hupgiort  the  association,  and  desenes  all  the 
honor  and  credit  won  by  such  good  olBces. 

Clasne*  for  the  systematic  study  of  elemen- 
tary botany,  entomologt*,  anatomy.  an<l  |>Iij~si- 
ology,  have  Iwen  formed  nnder  tho  leiidcrsbip 
of  competent  teachers,  and  condncted  by  cor- 
r«spon<)ence.  Self-help  and  independent  ex- 
ertion are  in  this  way  made  neccasory  fbr 
I'very  iKoluU-d  chapter,  nnd  tills  is  systemat- 
ically encouraged  by  all  the  inUuencti  of  the 
leader  of  tbe  association.  Much  good  must 
have  been  already  done  in  this  way  in  direct 
op|>DRttioH  to  the  whole  tendency  of  the  ordi- 
nary tritining  of  Ibc  M'hools,  and  wc  arc  much 
miirtnken  if  boih  pupils  and  teaclicrs  hare  not 
in  many  c.tsce  been  greatly  benefilcd  by  their 
experience  in  this  really  higher  class  of  educa- 
tional work. 

Wi!  aiv  told  by  the  president,  in  his  '  Hand- 
l>ook,*  that  the  iL-<HOciAlion  \»  designed  to  be 
nn  extended  free  sehool  of  Uic  natnrat  sciences, 
open  to  persons  of  nil  ages  and  conditions. 
We  cannot  aroid  a  smile,  however,  when  he 
a<ldB  that  tlie  association  is  intended  to  le- 
Kcniblc  Uie 'great  school  at  Chautauqua;'  for 
that  Mbool.  with  il-t  large  annual  attendance  and 
camp-mecting  or;gaRtulion,  is  not  one-tenth 
part  so  valuable  to  the  int«llectual  intcrcJtts  of 
this  country  as  either  the  Agassiz  association 
or  the  somewhat  similar  *  Association  for  tho 
promotion  of  borne  studies,'  founded  by  Miaa 
I'icknor  of  Boston.  Tlie  conductors  of  these 
enterprises  bare  doiH'  sonwthinfe  i^w.-c-sKKosst*- 
and   elTeclual   IowrvA*  ■»isfre»Kvv*t.  '^  ^**'^  ^™ 


488 


SCIBWCS. 


tvot.  ir.,  vo.  OB. 


wir-cultiire  in  nn  aluiosL  iivw  scitsc.  so  Tar  as 
Ove  majority  of  people  arc  concerned,  Tbey 
have  ahowu  thai  lli^rc  l»  a  praclicitltle  idcIIkkI 
by  «r|ii<;)i  tliu  avci'ng<-  iiiU-lligcucc  nii<l  Htlf- 
rdiniit  c>bnrnct«r  of  lliv  in^oplc  <>iiiei<li-  of  llio 
suhoolroom,  as  wmll  iih  in  it,  cnii  be  ptTccUvely 
increased,  and  haw  taught  ibousanda  hvw  lo 
work  with  whatever  meaiiB  were  at  hnm).  iioi 
only  for  ttwir  own  Inlelli^L-liinl  iniprovi-meDt. 
but  for  thai  of  llicir  t-hlldrvii  rik)  iictglibon. 
TfaiB  must  «vcntiial1y  alfoiA  the  ciirricalum  of 
tbc  public  Bchoole  tlirough  Ibo  LTi-iitioii  of  a 
demand  for  belter  and  more  uatiirid  methoils 
of  Iiiatructiou.  Initecd,  if  Mr.  Ilallard  wen?  lu 
do  nothing  for  the  remainder  of  Itia  life  bni 
cnrry  un  and  jxirfeet  tlii>  av^tvin  he  has  origi- 
nated, ami  go  <-xtvnil  Uiv  infliK'ncii  of  his 
Hid«t\.  h«  i-onld  tlo  nothing  more  drsirabic 
for  the  interests  of  stienco  in  this  coiinln  ■ 
or  more  likely  to  secure  Dittire  bappincss  and 
pcreoual  aallafaetiou  for  hiniself. 

Tlioro  \»,  liowc^'cr,  ill  tlic  |iaIIi  of  thiM  new 
orgunixntion,  ■  certain  tliingcr  arixing  from 
ite  necessarily  intininto  asHocinlton  witli  a 
publlMiing  eoieqniBe  like  that  of  5(.  ykholan. 
I'ublisli^ro  and  editors  mu^t  do  what  will  bi- 
|>ru(itflble.  and  cannot  aM'oril  loo  mncli  philan- 
thropy in  tJiutr  Imaint^Bs.  Thin  spirit,  appears 
in  the  UUe,  ■  St.  XictioUa  Agiissix  lutsuciution.' 
aa  it  stands  upon  the  titlcpoge  of  the  ■  Hand- 
book.'  The  incongruity  of  names  olfendii 
good  tadte,  and  doea  not  accord  with  the 
ptimly  iinitetfl«h  nature  of  the  whole  entcrpri^-. 
Tlicrc  is  Jilso  a  r^-ai  cnuw  for  uj)i)rohrnBion  in 
ooe  clause  of  tlio  conHtittition,  wliich  places 
the  apjKiintment  of  his  sncccsi^or  in  tlic  jinnds 
of  the  president  and  tbo  editors  of  the  St. 
JfJcAoIa*.  Moat  persona  will  translate  it  a>i 
havingbtitoneobjecl.  —  that  of  securing  lo  tlic 
publishers  and  editors,  in  the  fnltirt-,  wJiatcvcr 
■ulvanlages  may  flow  from  the  prosperity  of 
the  aodety.  However  pardonable  and  strictly 
lionorable  thla  may  be  ^m  a  business  point 
of  view,  it  I*  not  cousiati.-ut  with  the  acheniv 
of  the  aKsodalion,  and  will  Anally  excil4:  com- 
ment and  dissatiafnetion.  It  might  bsru  been 
ncoeasar}'  to  couBne  the  power  of  appoinlD>mt 
kad  declloi)  In  a  aociuty  of  children ;  but  this 


asHociatiou  ia  no  longer  cotnpoMd  wholly  of 
young  persons,  and  has  admitted  large  uiim- 
beraofadulta.  The  proprietors  of  $f.  Niello* 
have  a  chancMt  lo  lay  Uici  whole  wx^lcty  iitxlor 
obligations  of  n  kind  which  suc-h  bodiea  of 
people,  in  our  cxi^riencc.  have  never  Auled  to 
recogniiv  with  gratiUidc  and  approprisle  ac- 
kiiowledgmenis.  We  ahonld  eaiTicBUy  advtsi' 
them  to  take  advantage  of  thrir  opportuoily. 


TifE  'Pororoca:  or  bore,  op  run 

AMAZON. 

Wiiii.r.  trnvellitig  upon  the  Amaiion  Iji  IH8I , 
I  wan  furtuiiBtc  in  having  lui  iip|>orltinity  to 
iilisorvi-  SOUK-  of  the  i'IIVl-Is  of  n  i'c-niarkfibli> 
phenomenon  which  oci^urs  al  the  northern  «m- 
boucliure  of  ihiit  river,  in  connection  witli  tlie 
«prin<;-lid('>^.  Et  is  known  to  the  Indiaoa  mkI 
Drnziliaim  a^  the  pomrykn,*  and  is.  I  l>eltevt;. 
^oner.illy  supposed  lo  be  identical  with  Um: 
'  boi'e '  of  the  Iliigli  branith  of  the  (ianges.  of 
the  Brahina|)oolra,  and  of  the  Indus.  I  rej^t 
very  much.  th;il  like  Condamlne.^  who  pansctl 
thfuugh  this  part  of  the  tounlry  abonl  17-10.  I 
could  not  observe  Ihin  phvnomt^non  in  actual 
opcrntton;  hut  the  gcntlcinnn  whose  gu«st  I 
was  n1  the  lim<'.  and  upon  whose  boat  I  was  n 
passenger,  wns  fairiy  horrified  at  my  suggest- 
ing such  n  Ihifig.  while  his  bnatmen  united  In 
a  fervent  *  God  forbid  that  we  Blioukl  ever  luv 
ilie  poT0T6ca!'  and  ever  afterwards  doubutl 
my  sanity.  I  ventnre,  however,  lo  give  MOiiia 
iif  the  reaiills  of  my  own  observaiiona.  in  ordei- 
ihal  those  who  in  tlic  fniuiv  visit  Ihi^  n-giuD. 
conectning  which  so  little  U  known,  may  be 
tilile  to  see.  and  ei^tablisli  as  far  as  )i(»uil>le,  the 
ratt-  iif  di-strnrtion  and  hiiikling-iip  here  lieing 
carried  on. 

I  wns  ii\tni\  it  trii>  from  Macapa.  —  a  small 
town  on  tbc  northeni  bank  of  the  AinaKon, 
and  about  a  hundred  miles  fl'om  its  inonlb,  — 
down  the  river  10  the  ocean,  and  ihencc  (i|> 
the  Rio  Araguary  as  far  as  the  l.-ist  might  l»e 
found  navigable.  Thi-  one  inhabiU-d  plaiv  on 
the  Aragnar^' is  a  inililary  eoK>n,\ .  vallod  the 
(.'ulonin  Mllitar  I'eilm  Segundo.  Al  MavapA 
I  bocnine  nciiuaintcd  with  the  then  dirrctor. 
l.ieni,  I'edro  Ak-xandrino  Tavan-o.  and  was 
invited  by  him  lo  visit  the  Araguary. 

'  'I'bU  wnnl.  which  U  at  Tupf  at  mUi*  llf*illliin  •lifln.  it 
Ibvcup  lnTarl«iity  p***!  bjrUip  nniMlsna.  FMlur' JoAaTvtmfH 
•tji  It  !■  iirDbnlify  ■  fi*i|iii>nMilvD  Turin  dsrtnd  rruiii  iliv  T>pt 
Hurd  0f<vr,  witlcb  M1C4IU  '  lo  Irnatr  «-tlh  *  hdIvb,' 

■  <>m,1iiinl"fi  "v  •■ni  Try  tbr.  ttojui  mptArmf  vf  wetrmt^*,  af 
Kran««<.  (o  innkp  Mrfikooinloil  «lHmnuLedB  h»  ^uih  Aiovrl^B  ta 
ITM.  ni*  dncrtpi}'r»  of  Ihe  jDurwHia  l»lhr«(ia  ffvrn  ttliT«a  ftll 
na<rai<n  lo  ii  ti*>r  biwn  lak*n  unltl  no*. 
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The  Irip  froiu  Mn<.'a[iA  watt  by  n  cinnll  Miil- 
boat  down  ib^  Atnnxoii  lo  the  ocean,  and 
tbeiice  u]>  tbc  Arsgimry.  Our  (Irpatturir  was 
so  arraD^i'i)  Ilinl  wr  cmld  reach  thai  part  of 
Uie  region  dintnrbi'il  hv  (he  ponnjea  exnrtly 
al  lilt  liini;  when  Ibcic  woiil'l  he  the  leasl  |>rol>- 
ahility  of  tin  hoitig  met  willi:  that  ia.  al  Iht- 
lime  of   the   iR-ap-tiiiea.     The  vojoge  <to«ii 

r  rivci- was  in  Ihe  faicorth?  wiud.  lusd  il  wan 

llf  live  days  aOer  lea>ln}!  Maea|ia  ihitt  wc 
'pntinlo  fin  igarapf  on  the  Island  of  I'onjui- 
iiho§  to  wiiit  for  lilt  liJriiiii(tof  the  lidi-.  I  hmi 
ulreiiily  econ  iBland-t  said  lo  have  l)C«n  lialf 
washed  away,  and  others  l)Uill 
up,  by  ihe/joronico;  and  I  had 
Hceii  upon  the  Ahorm  the  evi- 
donoM  of  iIk  (lestruclive  powiT 
in  carrying  nnay  foreet*.  aod 
cutting  aniiy  banks :  but  il  was 
on  tbi"  island  Ihat  I  was  Srst 
K)iti*  to  sec  some  of  it«  etTects 
near  at  band,  and  at  my  leiamro. 
After  having  seen  so  inueb,  I 
was  only  the  wore  anxioiia  lu 
see  the  pororiica  itself;  but  my 
an^ealioos  t»  reganl  to  it  were 
anawercil  by  an  oioinotiA  Rilencc 
OH  ibi?  i>arl  of  the  iliix-ntor,  and 
my  rci|Ui.-«t«  by  iidditional  e\- 
preasions  of  hoiTor, 

Aa  I  shortly  aflerwardii  met 
and  eonvereod  with  a  mau  who 
had  seen  the  jiororfica.  I  shall 
lirsl  give  hi*  ilescriptiou  oC  il. 
;iml  Iben  sp^-id;  of  Itn  elfi-ct*  ax 
obfteried  \>y  luynplf.  'I'tiin  man 
Viun  a  w>ldi«r  in  ibe  Itrnzilinti 
army,  and,  on  the  oeeasion  ro- 
ferrcil  U:  was  going  with  a  few 
Other  Holdiers  from  the  eolony 
lo  Macnptl  in  &  small  o|)cii  hoal. 
Arriving  at  the  mouth  of  ibe 
Amgiiary,  Ibey  wentilown  with  the  tide,  and 
aniliored  Just  iiiaidi-  Uie  bar  nhii^b  crosses  Ihe 
moulb  of  ihiH  .stream,  lo  await  tbv  tuniiuK  of 
(he  tide,  wliri-h  woidd  otiabb'  th<-m  to  piL^n 
(he  hhnllonn,  nnd  ihcn  carry  ll^'ni  tip  llu- 
Aninzon.  Sborlly  ufler  Ibc  tiih-  bml  Mtop|ii-d 
running  out.  ihev  unw  something  i-oniing  lo- 
ward  Ibem  from  the  ocean  in  a  longwtille  line, 
nhich  grew  bigger  nnd  whiler  as  it  ai>pix>Helicil. 
Then  there  was  a  tioiind  like  the  nunbling  of 
distant  ihnmler.  which  givw  louder  find  louder 
as  Ibe  white  lino  came  nearer,  until  it  seemed 
as  if  the  whole  ocean  hail  risen  iiii.  and  was 
coming,  charging  arx)  Ihinideiing  down  on 
them,  liolling  ov^r  ihe  edge-  of  Ihla  pile  of 
water  tike  an  endlfiut  cntarac-t,  iVoui    four  lo 


nevcn  nielrcs  high,  tbat  a|)teail  out  acrorx  Uic 
whole  esstcni  horizon.  This  wss  the  poro- 
r^cal  When  they  saw  it  coming,  tbc  crew 
became  ulteily  deiuoralized,  and  fell  to  cniiDg 
and  praying  In  the  bottoni  of  the  boat,  cspect- 
ii^  tbat  it  would  certainly  be  dAsked  lo  pieces, 
and  tliey  Ibcnwclvc-a  drowned.  The  pilot, 
however,  had  the  ])rc*»ivo  of  mind  to  Iwave 
uoelior  before  Ihc  wall  of  wntcrd  aLniek  tlicm; 
and.  when  it  did  strike,  they  were  Ural  pitched 
riolenlly  forward,  and  then  litled.  nnd  left  roll- 
ing  and  tossing  like  a  cork  on  Uic  sea  it  Icll 
behind,  the  boat  nearly  filled  with  water,    KuL 


NolTn  nr  TUi  tHi»iii.    (KITi'ii-njip  nr  Tim  rxKT  rniNi  ■ 


'tu.T  4rrBinii 


their  trouble  wna  not  yet  ended :  for.  licforc  they 
had  i'm|>tied  the  boat,  two  other  such  aeas 
f-ame  down  on  Ibem  at  short  inlenals,  loaMllgi 
ihcm  in  the  ssnie  manner,  aud  Hually  leaving  < 
ihcai  within  a  hIoik-'*  ibiow  of  the  river-hauk, 
wheiv  iinolliir  sinh  wave  would  have  dashed 
ilicni  upon  the  Mioiv.  They  had  Iwen  »u- 
('b(>rc<t  near  Ibc  middle  of  the  tttream  before 
Ibc  waves  iitnick  them,  ami  the  stream  al  thin 
place  is  several  milid  wide. 

Itiil  no  dcscriplion  of  thi*  disiurbaoce  of  tlub 
water  can  impicss  one  wi  vividly  an  the  *>gn« 
of  devastation  seen  upon  the  land.  Tbe  silent 
slory  of  Ihe  uprooted  ti-e<-s  thai  lie  matlctl 
and"  langled  and  twisted  lo'^iL^SM«  Nssf«-j*»«' 
-horc.  sometimt-s  half  buf'v*^*^"^'^*^  '*"~*^~ 
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if  Ibry  hnd  liceii  nothing  mora  thnn  so  nmy 
iitrin);«  or  bits  of  iiapcr,  i«  iloi-iily  iminesaivt'. 
Fon-9$ls  so  (lonsc  tlint.  I  ilo  iiol  knuiv  how  to 
convvj"  nil  lulctiiialp  idea  of  Ihcir  density  nitil 
gloom,  niv  uprooted.  Lomi,  anil  swcgit  nwny 
tike  chsfT:  nnd,  after  the  Hill  furec  of  the  waves 
ia  broken,  tlioy  sweep  on  inliiud.  leiivliic;  llie 
d^itris  with  wliieli  they  iir«  loadiTil.  hoaiicd  :iiid 
Htivwii  ihmtigli  lliL-  foivHM.  Tiiu  inosil  power- 
Ail  rootA  of  Itie  turgcul  ti'ces  onmiot  witlistam) 


•Kncn  OK  Tus  h-hi  doi  I'DiisiuiHBa*,  (noirijia  niK  ctrodtid  «»■■. 


tlw  porr't^ca.  for  tho  ground  Itself  is  torn  u|> 
to  great  di-plliA  in  mimy  ])l)iCL-a.  nnd  enrried 
nwayby  Llio  Ilornl  lo  mnkc  hars,  add  to  oid 
i§lnnd«.  or  buitd  up  new  ones.  Itefore  seeing 
these  evidences  of  its  devnstiition.  1  had  heard 
wliat  I  considered  very  exUnvngnnt  stories  of 
the  destriietive  power  of  the  poror^ea ;  bnt, 
after  seeing  ihem.  doubt  was  nn  loii;;['r  pos- 
sible. ThK  lower  or  norlbern  ends  of  the 
iaJaDda  of  Balliiiue  and  PorcpiintiOK  sceuicd  to 
IVet  the  forui!  of  the  vrnvcti  iit  the  tini<!  of  iii;i' 
vinit  more  than  any  uf  t)io  olticr  islands  on 
the  ^oiith-ntst  side  <if  thi-  liver:  nhllf  on  tlio 
northern  siilc  the  fni-esi  wn«  wrecked,  and  the 
bniiks  wiishfil  uiit  for  above  Ilhii  .Novji, 

The  esplan.tlion  of  lhi«  phenomenon.  a» 
giveil  by  Condnmine,  appears  to  be  the  cor- 
roct  one  :  that  i«,  that  it  is  due  to  the  ineom- 
Ing  tides  meeting  resistance,  in  the  form  of 
immense  sand-bare  in  some  places,  and  narrow 
dumnela  In  olliers. 

ltlo*i  [MivoiH  who  mention  the  poror/icn, 
•ay  that  it  Iinritks  as  far  up  tlie  AuiaKon  as 
Macnpit ;  und,  indi-cd.  ttie  peuplir  iif  MiiL-spii 
theninvtvcN  oAen  refer  to  llip  rapid  culliiifi:- 
nway  of  the  rivcrdinnk*  near  their  eily  un  tliu 
work  or  the  pororf'jca.  It  i»  true  that  these 
banks  nrc  being  rapidly  cut  ilown :  nnd  it  is 
oven  a  common  thing  to  see.  in  this  part  of 
the  Donntrv.  the  stilted  houses  — the  lloors 
lielng  nearly  two  metres  fiflm   the  ground — 


that  were  originally  bnilt  one,  two,  or  tlirec 
hundri'<l  feci  from  tlie  water,  groduatly  eii- 
croocheti  upon  nnlil  they  fall  into  the  alrwiiii. 
A  portion  of  the  nlil  fort  at  MiirapA  was.  at 
the  Umc  of  my  visit,  ahout  lo  fall,  on  nwount 
of  the  land  n|}on  ivliich  it  wa»  built  btriag 
washed  away;  bnl  all  tliis  is  the  wurk  of  a 
rapid  current,  for  the  aorf  of  tlio  porof'/ci  dot'fi 
uot  reach  Macaixi.  thougli  it  inny  reach  a  little 
farther  west  than  I  have  lepreseuttit  on  the 
mail.  ^loreover.  there 
Is  a  marked  diifeivnce 
-^~  in  diaiacter  between 

^"  the  washing  done   b>y 

the  poronka  and  tkat 
(lone  by  llie  ordi nun* 
river  or  tide  current. 
The  latter  worka  from 
below,  and.  by  under- 
mining and  soflenttig 
the  bank,  cniisei'  wliat 
la  known  through  Uie 
AmuEOn  valley  as  /«-- 
raa  calUdns.  or  Ibllen 
baidcs.       The    laml 
ffilU   into  the   etrvoiii 
in  aeetiona  of  various 
widths,  and  not  infrequently  these  form  tem- 
poi'ftry  terraces  miles  in  length.     These  terran 
caliidtu  are   most   common  and   most  exten- 
sive on  ilie  uj)|>tT  Ainaxon  during  high  water, 
hut  they  may  be  M>en  on  a  itinall  scale  at  vari- 
ous   place:*  tin-tiii|ih  the  valley.      The  aoooin- 
pun\in^  diiivnun  and  sketch  were  made  near 
!lliu;ti^rir>.  Du  the  lower  Aniaxon.     From  tliia 
it  iM  clwir  that  llie  work  nf  deHtruetion  gotra 
on  entirety  liclow  the  surface.     With  the  p'>m- 
tAci,  on  the  contrary,  the  water  is  daslied  fairly 
against  the  bunks,  and  the  earth  is  iraslmt 
away  (Voni  above  as  well  as  from  Itelow,  ami 
the  shore  is  lell  jwrfeclly  clean.    The  dcpUi  to 


*ictian  or  *  r«ut)ia  auia  os  Tin  iMunn, 

which  thdiankit  are  cot  sitnws  that  this  disturit- 
anoe  is  al«o  a  iirufuiind  oim:  su  luueli  so.  In- 
deed, that  on  the  north-west  side  of  I'liriiuiulioa 
the  dee[>est  place  in  the  channel  of  Ilie  Hver 
wa*,  in  IS81,  close  lo  this  island.  w)i«re  tliC 
action  of  the  porof'tca  was  must  viuk-nl. 
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All  Itirmiglk  tliU  n-f[ion  Itic  poror^!«ti  Is 
lui'^cly  iiislriiMienlfil  in  llic  r.i|ml  iiii<l  ninikvil 
i-tinii)cc«  Hint  Hix-  conniMilly  gotDg  on.  The 
water  of  till-  Aninzon  is  iiolorioiiHty  intiddv ; 
nn<t.  n»  would  natiirnlly  be  expected.  Uimi; 
<ii»tiiri'ancOB  in  com pnra lively  shallow  plaw?* 
ninkc  it  much  luori?  eo.  and  fill  it  with  nil  the 
§ediRi«ii<  it  Clin  |KH6ili]y  tarry.  Kvcn  when  I 
eiilc-ied  tlio  Ariiftimry.  n  tini'-  wJicn  thera  wa« 
llie  leiist  ]>03»ibl(:  litiiil  (lialiirhuncc,  the  wulcr 
Dear  llie  iiioulli  of  (!iii>  Klnnin  wnx  *i>  muddy, 
tlml  a  tbti'k  »itinioiit  wonld  HCttlv  in  tin?  l>ol< 
lorn  of  It  v('M<«l  of  it  k-Tt  standing  a  single 
minute:  llicugh  the  water  of  ttio  Aragiiary 
propor,  as  far  down  aa  the  Vcado«,  i«  of  a  clenr. 


«■«■■  I  m.  BICU.  **■■■■»    ST  TDt  rVIKllllkA.  tOmNMl.T 

ciiTiHBD  WITH  rofunT. 

dark  Mtlor.  Bnl  the  work  of  t^ni-ing  down  mid 
Uiat  of  buililing  up  nri-  c(|ii.illy  rapid,  ami  the 
rcgetable  world  takes  ijuick  possession  of  what 
the  KB  offera  it;  niid,  while  somi.'  i«lanits  arc 
being  torn  away,  other*  ai*  being  bnilt  up,  old 
chsnnels  being  fliled.  islands Joinetl  tn  the  main- 
land, and  promontorirnlHiilt  uiii.  Toihi-  north* 
west  of  FauHtinho  ia  an  i'>lund  known  ax  the 
llhn  Nova  (*new  island'),  aliont  ten  niiti-^  long 
by  alwnt  three  wide,  wlien  I  saw  il,  an<l  whi<'h, 
I  Ma§  assni-L'd  by  scverjil  Irnstworlliy  iwi-sons, 
did  not  exist  six  years  before.  In  l«Hl  it 
waa  co\'ered  by  a  ilenae  forest.  The  young 
planta  ucre  ^pionling  at  the  w.iter's  edge, 
those  behind  a  link-  ttiller.  and  10  on :  eo  that 
the  vegetation  .■doped  upward  and  huek  to  a 
foivst  from  twenty  to  thirty  uieiies  high  in  thi.- 
middleofthe  ixland.'  Again:  on  tht- south  i-rn 
»ide  of  Uifl  moiiHi  of  the  Aniguttry  wnw  n  [joint 
of  land  nearly  or  (piltv  six  mile*  in  k-nglh.  nnd 
covered  with  vegetation,  from  young  shoots  t" 
bitahea  MX  roeties  high.  I  was  told.  Hint,  one 
year  before,  this  was  nothing  moiv  than  a  s.ind- 
bar.  without  a  sign  of  vegetation  on  it.  The 
WfSioiii  end  of  the  Island  of  PoivpiiuhoB  was 
onoc  known  iiEt  IlhaKranoo;  but  the  channel 
that  Ki-j-jtrutcil  it  from  the  Pon^uinho^  hua  been 
lltktl  npgrndnidly.  nndtlii-  two  isliindnurc  now 
one,  though  the  njiper  end  of  it  i*  atill  known 
as  Franco.  The  point  in  the  month  of  tJie 
Anignary  known  a»  the  Ilba  do«  Veiuios  ('  deer 
island*)  vrns,  at  the  time  Of  my  visit,  fast  being 
Joined  to  the  mainlsnil.      A  couple  of  yenr^ 

•  Th»  filniiis  growlnji  iipmi  lh1«  nmly  totine.l  Un-1  iru  alt  uf 
tina  kliid.  Tbi;y  tn  rti\ra  CIriiitn,  tr  .TtriilAu.  by  thi-  Inhabtt- 
»U.  «iil  tislnnv  w  lb«  (runlljr  V<rb»<aH«*.  imiui  Aifecniil^ 


Iwfon.'.  Iioata  navlgallng  ihe  Aragiini?*  (Mssed 
through  thu  channel  on  the  Mntth  »ido  of  the 
ialand.  In  1>*H]  It  wax  iw>  longer  navigable, 
and  tlic  V<-a4lO!t  wa*  rapidly  Ix-ing  made  |iart 
of  the  right  Iwink  of  the  river. 

Owing  to  this  shirting  of  material,  the  |Hlots 
uevi-r  know  where  to  linil  the  entranwi  lo  tl»C 
Aragnary  Hlver,  One  week  the  elinnm-l  may 
be  two  fathoms  deep  on  the  norlh  side,  and 
the  next  it  may  be  in  the  middle :  or  il  may 
have  diiupjieared  altogether.  leaving  the  river- 
bed i*rfeetly  flat,  with  only  one  fathom  of 
wat«r  across  the  whole  mimtb.  The  bnr  wb^ 
in  thi.t  liiJit-mL-ntioiied  condition  nhi-n  I  jfas-.ed 
over  it  in  l^^f*!.  At  this  time  nnoltivr  tur  ex- 
Wn<lc-*1  eiMtwnnl  fr(»m  the  ennteni  ewl  of  Ilai- 
liiine;  while  n  little  larlber  otit  was  anolher 
JuKt  soiilJi  of  Ihe  BiinM'  line,  as  I  tinn;  imlit^teil 
on  tho  ma|>.  The  shifting  nnturo  of  the  sntHl- 
bara  about  the  month  of  the  Araguary  renders 
it  UDEafo  for  vessels  drawing  more  than  one 
fathom  to  enter  ihis  river,  exeepl  at  high  tides. 
But,  ai  high  tides  and  the  pomrAci  come  at 
the  same  lime,  only  light-draught  steamers  can 
enter  by  waiting  well  outside  the  bar  until  the 
forrv  of  the  pownica  ia  ft[iciit. 

With  the  few  canoes  or  small  saitlng-veftseln 
that  enter  this  at  ream  (probably  let*-*  than 
hair  fl  dozen  a  year),  it  is  the  custom  to  come 
down  past  Bailiqnc  with  the  outgoing  tide,  and 
to  anchor  north  of  the  bar  that  pivjects  from 
the  southern  aide  of  tli«  Aragimry.  and  there 
to  await  tlte  turn  of  the  tide  lo  ascend  the  lat- 
ter river.  Care  i*  always  taken  to  paM  this 
point  when  the  tiden  arc  leimt  perceptible. 

Although  the  poronSca  breaks  oa  far  np  Ilie 
Aragnary  ap  mi<lway  between  the  V'eadoa  ami 
the  entrance  to  the  Apiireminho.  ita  violenoe 
seems  to  lie  eheekcl  by  Ihe  narrowing  of  the 
><lream  below  the  Veadoo,  by  the  tnrnx  in  the 
river,  and  by  the  vegetation  along  the  banks. 

This  vegetation  is  of  the  kind  against  which 
il  seems  to  be  lexsi  effective,  namely,  bamboos. 
They  grow  next  the  ittream  fVom  near  the  mouth 
to  the  fool  of  the  falls  above  the  eolony.  and 
form  a  ft-inge  lc>  the  heavy,  majeslie  forest  be- 
hind them,  than  which  mithing  eunld  be  more 
strikingly  beautiful.  Tlie  elustent  next  the 
stream  <lraop  over  tilt  their  graceful  ]>luuieH 
touch  the  snrfac«  of  tho  water;  ami,  a»  the 
plants  grow  older,  they  droop  lower,  until  the 
stream  is  filled  with  a  yielding  mesh  of  cnn<-s. 
I  measured  a  number  of  these  bamboos;  ami 
the  longer  ones,  taken  at  random,  wenj  from 
twenty  to  twenty-five  metres  tn  length,  and 
from  seven  lo  ten  cent!  me  ires  In  diameter.  A- 
•more  cITectual  prolec*»»v.  -sjaiK^^  ■^■'k  v«"***" 
conld  hardly  be  dev\'ew&> 
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On  Biiiliqm-  aiul  Hrigue  [  round  llio  Toreitts 
TOry  ilifFi'retH  riom  i»nv  I  liml  liithcrUi  itcun  in 
the  ln)i>i(')i.  Tlivnr  Ulnii'lH.  like  iiU  the  otiici-s 
in  tbis  [Kirt  of  iIk-  coiinlry,  ure  Howled  .tt  high 
tide  during  pnrt  of  thi'  ycsr;  niid,  a<i  a  conae- 
qiionco,  they  nre  very  like  great  hankti  of  mud 
covered  wilh  Iho  rnnkesL  kind  of  vcgetnCiou. 
This  vegetation  variea  with  the  locality.  All 
ai'ound  tbe  borders,  Itrigue  la  fringed  with  Lull 
asani  palms,  bumboos,  and  various  kindt*  of 
tall  lr«ea.  all  of  which  are  hniig  with  n  ilcnsc 
drapery  of  *\\i{is  (ltane«)  and  vim-s,  whii-li  form 
an  iilmuHt  iinpitiK-triiblc  covering.  In«id«  of 
!liis  arc  several  palms,  the  imiat  eommon  being 
tlie  ubuKSi^  (Maniejirin  s.-ieeifcrn).  The  nest 
in  order  nre  the  tniiriimuril  (Astrocaryum  mii- 
runinrii),  Hrneiiry  (Atl«tca  exc«l3a,  the  nut  of 
which  ie  uaed  for  amoking  rubber),  ftod  obim 
(GeoDWDa) .  But,  uuUke  most  tropical  foreata. 
thia  one  baa  verj  little  or  »o  undergrowth.  cx> 
eopl  upon  llie  bordcra.  Most  of  the  tfround 
was  under  from  one  to  six  inehe.i  of  wat«r. 
while  th«  expoKcnl  plaeci  were  covered  nitli  line 
acdimenl  dvjioitited  by  the  Ht-nudiiig  nnirldy 
wat«r8  of  the  Amn/on.  I  walkeil  several  miles 
through  this  forest  without  finding  any  palms 
except  the  ones  mentionetl.  Thu  little  ground 
above  wator  waa  covered  with  Ibc  trncka  of 
deer,  p&caa,  oiilia.1,  and  of  many  kinda  of 
birds,  moally  wad«n):  but  the  deathlike  atllb 
neea  was  unbroken,  muvc  for  the  litllt;  craha 
that  clinibe<t  vacantly  about  the  fallen  palm- 
leavcK.  or  linbud  idly  in  the  mud  for  u  living. 

This  vaat  expanse  of  muddy  waliT,  bearing 
out  into  the  ocean  immense  quantities  of  scdi- 
Bitot;  thepororcScct,  breaking  so  violently  on 
the  shorea,  and  carrying  away  the  coarser  ma- 
terinl  to  the  open  aea,  and  burying  uprooted 
foreata  beneath  uewly  formed  land ;  the  rank 
vegetation  of  iaituida  and  oanen  rapidly  grow- 
ing and  as  rapidly  decaying  in  thia  moat  humid 
of  climutci*:  the  whole  eonniry,  submerged  for 
a  conside.rable  part  of  the  _vuar  by  the  llooils 
of  the  Amaxon.  — impress  one  with  the  jirobu- 
bility  of  Kuch  phenomena  having  been  in  pa«t 
■gCs,  and  alill  being,  geological  agents  worthy 
of  study  and  consideration,  .\cro39  the  mouth 
of  (he  Amaxon,  a  <lislance  of  two  hundred 
miles,  and  for  four  hundred  miles  out  at  aen. 
and  awepl  northvraixl  bj'  oce  an  •currents,  beds 
of  sandatune  and  ahale  are  being  rapidly  de- 
pomited  from  itinterial.  eome  of  which  is  trana- 
purted  all  the  way  from  the  Andea,  while  ju 
many  places  deii«e  tropical  foreata  are  being 
slowly  buried  beneath  tli*  finu  sediment  thrown 
down  by  tlu-  muddy  wateni  of  the  great  rlrcr. 
John  C.  Biunkkk. 

Utaliii(loil  pifTff  or  IVmu^lvvila.  Svmilun,  Vmn, 


HISTORY  OF  Al.MAXACS. 

TuK  •Jurimion  o(  our  Eti^llsh  word  'alnwaac' 
run-mt  cloublfiil.  Tb«  word  poulbly  e^mc  from 
ntmima-jhl,  Saxon  words  m«>nliig  *tlia  (ibaDrvallMi 
()(  lill  (lie  inuunii.'  In  lloman  time*  ihe  priesw 
aimuuiiced  mice  a  Dioiitb  (o  ilie  people  what  day* 
should  ba  obnorvdd  ax  hnllils;*.  bating  tliclr  ealcula- 
Lloii  [i|ioii  tbe  m<>vrni«iits  of  tVie  innoa.  In  ihts  wnjr 
almsnscB  time  luj^lvr  iafornutldn  of  churuli  feuta. 
Then  supu>IUSon  entprod.  and  unusod  an  inUreat  lo 
l>e  talton  in  thn  mov«tii«nl*  of  lUv  planal*.  Aa  tlin 
MrOi  WW  bsid  t«  ba  tho  coalri?  arouiiJ  wliirli  aioveJ 
lb«  Riouii,  the  planets,  and  the  slan,  ami  at  Ihu 
muoD  wa»  lecn  to  Iisve  an  Influence  npun  tbc  tidei, 
Ihn  Inference  was  ilmwii  ihut  human  aftatn  could 
hill  lie  affi'elMl  bjrUieso  outside  hodlvs  which  were 
KU|ipi>»e<t  to  have  lieen  created  for  the  bcneflt  of  tbe 
world  alone. 

The  earliest  calaadan  known  were  cut  upon  rods 
of  wckhI  or  metal,  siime  of  the  Kuiiiaii  ealenilarn  no 
bluck*  of  ttunc.  The  earliest  writl«n  almanaca  wen 
of  two  elau».  —  tho  flrat  oontalnbiK  astronomical 
cotnputatlnnti :  and  tlio  Other,  ii*ta  of  Mtnu*  ilayi,  and 
otlier  matters  psitalnliig  to  tbe  church.  Both  are 
soRietinia)  fimnd  iinit«d;  although  Thr  latter  eloimed 
greater  antiquity,  belag  prcRiod  lu  meet  ancient 
I.atin  manuicrlpls  at  the  Sertptiirc*.  We  reprodacw 
from  tiie  *(ilotaa!re  atthCologlqiie '  of  Victor  Gay  a 
church  ealondnr  of  the  fonrteontb  conturjr.  In  which 
ihe  l«avnt  are  mnde  of  box-wood,  the  psffe*  r«T>ri>- 
duced  giving  iLh  ealonilars  of  January  and  Ocoember. 
Tbe  ar«t  printed  calendar  wu  iuued  bi  14T2,  b; 
Johannes  dp  .Uonte-Itcglo;  and  before  liicend  of  ibal 
century  ihry  Imeanie  ciTiimon  on  the  oonllnoot.  In 
KTiElaiiil  llicy  werv  iiul  in  fsnerai  use  until  llie  mid- 
dle of  the  lixiuenth  century;  and  ibr  mnklng  of  cal- 
endar! interested  the  bnst  mailicuiatlclanj  of  the 
itme,  which  wu  not  ilie  case  a  IlEUa  later. 

From  the  caHietC  times,  ealendan  were  filled  with 
advice  to  pbjrsieUna  and  the  fanner:  the  Taniter  la 
lolil  when  tr>  plant,  and  Dip  alek  man  when  to  take 
phyaie.  W"  .iit'ite  here  fri>ni  an  almanac  published 
ill  IffiiS.  hi  Ijoncioii.  bj  Daniel  Brown.  — "Wilier  to 
Ihe  Mnlhematlekoi,  and  teacher  of  Arllbmctlckc,  and 
Goomottj,'' — the  litlepnge  of  which  liears  tbe  In- 
leriptlon,  '  Aalra  re^uut  homines  eC  regit  aatra  dena.* 
the  jiarograptis  on 

"  JudfcIaU  AMlronmny. 

"  It  bath  beene  an  order  and  a  eustonie  (amongK 
the  moat  exceilentest  and  nlsest  Phydtkmt,  lo 
choose  lbs  Moonafor  the  pilndpall.  Slj^lfleatrtx  Of 
the  ileke  Person,  and  according  uiiIa  her  motion, 
altuation,  and  eonflgurailun  (with  other  rianets) 
batui  glucn  jiidxemunt  on  the  Incrcaslns.  nilulgalteii 
and  alteration  of  tlii'  disease:  which  of  tlie  PbTsIllnn 
is  called  Oiala,  that  is  a  iwlfl  and  i«li«iaeut  notion 
of  a  dlteue,  either  to  life  or  de.ith.  and  U  lupiietli 
about  the  supreamn  Intention  of  a  dlteaac.  Aa*l 
Ualen  (in  commenio  de  diebus  Critlcls)  aayili.  A 
rhfillion  roust  take  heed  and  ndrtie  hlmaelfe  of  a 
cDrlotno  thing  thai  (alleth  not  neltber  decdTetht 
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which  Uic  Aiirononwra  ot  Egjpt  uugbtl  Uiat  I*  to 
njr  whoD  the  body  of  the  Moonc  li  jnyncd  wltb  lor- 
tMM*  PlmineU  and  Starrc*,  •Irratlfull  *iul  r(«i«full 
sleknAiM  ci>mraoIb  to  goml  rml.  Aiid  UiCKtoM  Ute 
«xp«rt  In  thkt  eipi'll^nt  Kitnca  of  Physicke,  dolb 
ubseru*  and  in>rh«  liow  ihp  Moi>ti«  puMcili  thropgb 
rb«  /odinch*-,  auil  nitU  whni  FUni-l*  >li(<  I*  jurnwl; 
tbor«n(  the;  do  vmlcniUiiKl  miirli  nf  the  Altcmiioii  ot 
UiB  dokneuw,  fnr  the  Moona  wtlh  tlir  Kood  Planet*, 
u  luplwr  Knd  Venu*.  or  up«ct«d  well  nt  Uicni  tend- 
«tb  to  good.  ConiniTwlH  with  th«  ciillt  PlKiirin  im 
Suurnfl  and  Miu*.  or  «ntll  upodrd  nf  thcra,  doib 
|>n>tiouiice  and  caum  oulll  eueneo  of  Ihe  iit!k<m«sii!, 
in  ao  mutli  that  rueb  ttorce  In  euerr  tuouetb  Is  to  bo 
no-oiiiiK'd  more  duigeroin  Uicn  the  mc  to  fall  akk 


catiMth  the  mulablllir^ad  ftll«nUoii  ul  nenii  liodM^ 
10  baa  itood  or  cuil,  aceonliiig  to  the  nalure  of  tbai 
FUnet  Willi  wbum  «ho  ta  ail)o^ed.  which  agreeth  to 
thcMflngot  Plololetii  In  tfaa  10,  ApborlHiie  of  bt« 
CoBtl  loqiilo.     Orliold  ih*  triotkin  of  tbs  Uoooe  •« 
ahe  paaitlfa  ibroucb  Ihe  Crilicall,  Jnilldal  aod  nior- 
lall  dayea.  for  if  >he  be  in  tbeui  fortuii«le,  It  nlll  hll 
out  well:  if  Unfonunatc,  tb«  coiiiTary.    And  bf  ttaj 
connin  of  tli*  gnu,  Atirolofleall  and  Tbeologlc 
Doctor  Fntiiiida  luncUoa*.  thai  by  the  motion  of ' 
the  Hmnie  and  Planeta  are  known*  Ui«  Critical!  and 
dNiigeToui  dajrcs,  wlieji  111*  •lckiir*<o  will  be«  wore 
remiaic  and  iilscHblc.     And  wliirii  il  In  eonvuiiient  to 
w  iiiilwaril,  or  hiward  nivdlHtiea. 
"C'Diiccnilii^cautloni  In  mlniKnUonln  Pbyalcke  , 


4  (■■i'»tM  CAiaoiMx  T  nil  romiaiKTM  camrin-. 


in.  Whieh  dkjM  I  have  noted  In  my  Alnunaeke, 
with  ifaelr  Cbanuien,  under  the  Aapeeta  of  Luna  lu 
Siturna  and  Mbml  Tliua  a  d  Conjanctlon,  llili  ■  O 
(juarlilc,  tlila  a  9  OppotiUon:  For  ttxauipk,  The  a, 
day  of  April!,  the  <1  of  Satunie  and  Liitia  the  Ifoose, 
being  In  Virgo  of  H  anit!ted,the  giletc  ilisll  proeeede 
of  rliwuoui  and  tou^  fleame.  The  thirteenth  of 
Aprltl  the  S  of  Mar*  and  l.iina,  the  &Ioone  l>*llig  In 
t  of  <f.  afflicted,  the  grl«<e  I*  at  blowl  and  r«d  eliollcr. 
For  AalrolOKet*  *ay,  tliat  among  all  tbi?  otlivr  Plaiieta 
tlie  Uoone  (in  ruling)  hatli  mott  power  and  uia*lry 
of  meat  bodlei.  Ptolomnii*  lalth,  umler  the  moonn 
I*  contained  ilekiieaie,  tboreforo  about  llio  altoralloii 
of  man*  body,  the  Moone  worheth  ptiocipaly;  and 
bocauM  ber  orbo  ia  neerett  to  tlte  earth,  aeodeib  «■ 
the  *«rtne  and  tint>nmlon  of  the  other  Planet*;  and 


U4  purgations,  laxalliie^  or  plilebutumk,  leeiitg  tbel 
fore  vishi.  auil  prvucnIJon  of  nieb  a^pecially  apper- 
talocth  to  the  learned  Id  PItyalcfce,  wherein  tlwy  caa  i 
heipe  thunMliiM,  and  otli«n,  Ood  glalii(  a  bieeilncj 
to  Iheir  praciise,  for  of  the  moai  blgii  ccmiiMtb 
Ing.    1  cominli  ibem  to  the  oonaldentlon  of 
learned.  In  that  excellent  Science  nf  Phydeke  and  ' 
ChyruTgety." 

PrugnoktSuaiiuni  of  the  weather  were  a1*<i  ealtedj 
for  by  the  readers  ot  almanaee;   and   (he  fullowhag 
mice,  quoted  froni  a  manuicrlpt  In  Lambelli  palac^'i 
aa  glvnn  by  Ur.  [lalllvoll  riiltllp*.  may  bo  of  *err(e«] 
to  tho>N'  wbodo  fatiti  in  tli<^  moon  1*  still  atpnig, 
and  who  may  wiib  "to  knowt  «k»N.  ■•w^**  -as^^ 
be  all  the  yere  after  the    CVoiMW  *■»■  "^"^  ■»»««■ 
by  prime  daye»." 
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'Sondayc  pryme,  dty«  rethcr. 
Uoiidnf e  prfine,  tnojrtt  wether. 
'I'nuMlNj^r  jin'mn,  colit  null  wyndo. 
WcDoailitye  |>ryTii«,  mftrrclotu. 
ThumliLyi.'  i>tyiii«.  Soiiuv  auti  ct^n*. 
Fryilsje  pryme,  (»jto  anil  fnwle. 
S«liiii1iiy«  pryni?,  riyiiK." 


of  ibe  kliomuK  are  iliiiw  who  ihiiuib  IImih  ortr  wlilt 
lli«  expectation  of  nx'liiic  nlmiUr  gulilanc^.  Wfant 
crldHioil.  they  reply  Ihnl  it  <*  JD>1  lu  itrll  in  W  oii 

Oiie  uf  the  vnrliMl  Aiii^rlcAii  alniuiiar*,  wb)«b  iO»o 
lerveil  Ai  Hn  Hllnr  tipuii  irliieh  (o  oIltT  ItiiiBan  Mcri* 
Rett,  ami   wlilcli  liiu  given  rl«c   lo   bdcIi   Ilf«ly  <li>> 


Til*  BK^itAV  t  4i.r^niiAS.VTVXK> 


R  wit)  b»  (wn  tbnt  Ripcntllioii  Iim  lnri;i>ly  eiitoml 
in  l[«epli<f;iOii'u  tlie  Interrst  in  almanaei^  The  llnl 
object  in  Ibeir  publicniion  vat  Uimi  men  mtehL  lave 
tlieir  •oul*  by  knowing  their  rhurcli  itay*;  and  llie 
Mcond,  that  tluiy  miglu  tww  t)i«lr  Med  anil  lako  tlwlr 
jittyilc  to  lb*  belt  ailvMitx^e.  Of  eourao.  all  Ilili  wIb- 
dom  «f  oitr  grwtMt  ^^ndfntli«n  vat  often  tvoHtd 
at  by  ibu  unbe]l««en;  but  ii  will  pn^bnlily  be  found, 
tbat,  cieu  U  the  prMcnl  day,  dir  most  connlant  uurr* 


miMlon  Mioite  the  aitUquariann,  waa  Ui«  M«xl 

(!a  lend  ar-9  lone. 
Tbe'htexiun  year  wa»  a  ioiar  yenrftf  lliree  bundnd 

and   (Ixly-flve  dayi.     Tlicir  old  caJendar  »iuiilal«>l 

of  Uinw  lnuidnd  ami  tlity  day*,  to  wbich  ihcy  SiMlIy 
lulileil  Are.  Eacb  day  bad  »  iialBO  rxcept  tbo  adilnl 
Ove.  Tbe  year  wan  divided  into  two  pam. — one  o( 
two  bnndr«d  and  liily  diiyB,  ealled  mtilll  pvJituilU 
or 'mnon-rrckonlns;'  audatmallrrponlonor  a  bun 
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For  tbe  Ten  of  out  R  E  D  E  M  P  T I  O  N, 

1785. 

Bebj  th  fiift  «ft«f  Uip-Yw  »Bd  NiMl  ofAmencw  Imoi- 

paaoiKcr.  Fiil<dfotiLeM«tidi«or,iaoiTeN,Li'.4^_iS_£l: 


drcd  nr  n  httnilml  •i>d  l1rei)ay*,i:Mlli-(l  toital poliuatU. 

The  Trnrw-MdiTldff)  Into  dglilccn  montb*  of  twvnly 

duya  fseh:  tli*  iUc  cxlni  da>-»  wprn  l<inl(Pil  npon  u 
Keutcaila  aimI  unlucky  dftya.  'Hie  niwk  wa«  only  Ave 
'  daya  loiig.    Forlher.  tU«y  rECogiilwiI  »  cjcle  ot  lltly- 

tvro  yran.  rncli 

«(  wlilrli  hnil  a 

ii.-iinc.ADrl  <I  II  ring 

tlic  liut  nigbt  of 

luiyoncot  nhkli 

Ui«  world  mlftht 

come  to  an  end. 
On  tbe  M«xi- 
[  «iin  raleiiilar- 
'  lion*    Ihe   •UD- 

god  UrapresMU- 

ed  In  Ihe  middle, 
kind  surrounding 
^him  Ihe  symbnU 

of     tlie    tiixt«en 

hourvof  theday. 

Tlic  four  larger 
I  poliiMrs  Indicate 
[•unrlM,  nld-da}-, 

■unlet,  and  aild- 
Inlglit.  Thesnb- 
Idlvltioni  of  eight 
lliour«ar«inarki:d 
tfcj  tfae  small  I!  r 
Ipolnlcts,  whilp 
lUiflsiUMn  boon 
tare  Indicated  by 
I  t)>e  •mall  tnwera 

at    Ibo    cnrr^ 

■  ponding  dl»- 

lanoea.     In  tlie 

Barrow  belt  Hir- 

rounding  ilie 

central  slileld  are 
-found   Ihe  tym- 

>ol(    for   tb« 

twenty  Mesicau 

nontlM,    begin- 

ntng  at  Ibo  left 

of  tha  centra  at 

tli4-  lop,  and  run- 
ning round  con- 
trary to  the  hiuid) 
hDf  B  iraich.   Th^ 

Brat  id  named  CV 

pae,  for  tbe  a>- 

irononicr    w  Ii  i> 

addnd  ilie  Bt* 

dxys  ii>  the  year; 
■tb«  lecond  is 
Hailed  theeatl 
}(•  wind  M;  >"d 
lUie   third,    cam 

{['bonae'),  showing  a 
arroanding  thU  U  ■ 
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TarxB    Editiok." 


Mexican  hou«e  with  flat  roof. 
i  iiarmir  loiir  of  fi]uitr«*,  eocli 
ConUilnlng  Itvo  polnln  dlvlil«(l  into  Inar  loti  of  ten 
ujunrci  rai'b,  wblch  );iTes  twu  tiuiidKil  ilola.  Tli^rv 
arc  locking  *lxly  data  to  nuke  up  the  larger  subdl vU- 


loDof  Ih^year,  and  It  vlll  be  noliotd  that  tlie  ipaoe 
(or  ili(4c  )■  exoi^lly  oei»ipl*d  by  the  pointer*,  iJie  lines 
acrou  tlie  pointen  Imlleailng  ihnl  the  nuiw  are  vup- 
imed  to  b«  ountinii^l  umler  ibcm.  Tbe  olher  divU»- 
lon  of  Ibe  year  cootainR  a  bunilreil  and  live  days  aa 

repfUMited     by 
^^,^^^_^^__^^^^  I        tbe    tiais    of 

tclyphi  ju»t  oiit- 
*ldt'  tlie  miie  (if 
data,  and  It  will 
bo  fouDil  Ul  CVD* 

tain  n  hiinilml. 
Tbtf  uii»«iiip  five 
are  «oi-n  ilirwily 
under  lUr  tun'*' 
face.  Tliweouly 
renuina  the  tep- 
rnntitntlon  of 
Uio  rt(iy-iW" 
years  cyclA,  and 
thU  ii  fotintt  In 
tbe  outer  bi'll. 
K«»y  flfty-mu 
ytsLn  tbe  mcthI 
Are  was  leklii- 
died,  tlie  cere- . 
mony  beiclnnlBg ' 
with  human  1 
rific«,  anil  end- 
ing by  ihcrekln- 
illing  of  Ibo  Dri- 
by  rubbing  a 
•lick  Id  a  hollow 
piece  of  wood. 
Thii  rekindling 
U  iimboUxed  in 
each  of  the  flg- 
Biviof  llieoiilrr 
belt.  Tbe  veril- 
pal  col  mil  u  tep- 
mi)RUill>r'ili<^lC, 
and  I  lie  llanica 
are  seen  rfaing  at 
either  *lde^  The 
bell  J  net  wliUn 
this  outer  one 
•yniboliie*  tha 
deiimclioii  o  f 
the  world  by 
rain,  being  a 
rough  lepn^en- 
tailon  of  cloud*, 
with  tour 
•treama  o(  rain 
descending  Irom 
each.  The  Uei- 
Icaii*  had  a  ira* 
dltionftffourda- 
tlructloua  o(  the  earth,  — one  by  war.  ■yinbuliMd  by 
the  llgnr'*  head  abore  the  »un  at  thn  right;  another  by 
wind :  anotliet  by  rain ;  anil  the  tounb  by  ciut  (InnA. 
The  four  *c|iiaR!t  around  tlm  ««i'\uB»i»  ■»»''  «wjn- 
to  tymbollu  thc«  epochs.     "Va*  «t»«i!™««'' 


-»v*si*. 
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iMuet  nlu>bl*  facta  with  n-jpiRl  to  MpiIc*!!  lilMory 
trom  tbe  ■cone;  biii  for  turilier  il«ujl«  ir«  niiut  n>t«T 
tn  tbe  iMlui*  ot  Or.  ValeiiLiui,  pulillsbi'il  by  the 
Aniarleui  ftnllquwlKn  aoclelr. 
Ttia  ftnt  book  prlnUil  In  CambrJdso,  Msm.,  WM 

All    KllBHtlU-,    lllftt    ilic    V/l'f    III«I1     irf    N*rw    EllKtiUld 

mi^lil  not  li-ail  iiii^uldi-il  IIvm;  but  ito  copy  of  llii» 
book  Ik  known  to  *>Ut.  We  give,  bowerer,  tli«  lille- 
pageofmalnuuiiu^pulillshcilin  iTSMn  Ociiton,  trhicti 
•hov*  Iho  makpr  taltiiig  llic  iLllftu-l<-  of  n  il.nr  with  n 
ofow-atlrk,  wtiirli  is  notliliiK  iiKim  tliaii  u  rri>M-pl<>i^i- 
illdliif  U|iuii  a  inadunUil  tllvk,  llie  ul)*t!n'er  lirinjcliijc 
one  «iid  of  tile  crois-plcK^u  mi  a  line  witb  hia  eye  auil 
the  borixon,  aiid  the  otlier  end  on  a  line  with  lila  aj« 
aiul  th«  liar. 

Almaiioea  cduialoeil  iKitialUemliti'  tr»«liy  liirurma- 
lioii  up  to  the  early  part  uf  thiti  feMliiry.  wh«ii  Ihu 
Britlsb  almanac  aiid  cumpuiiiun  were  imbtlilied  in 
IKfT.  Tim  Uritlih  almaiijc  aimed  to  ^ivc  n  rellabiv  ' 
Uaiidar,  and  a  v««t  amount  ii(  Information  which 
I  generally  hlildeii  In  c«n!iii»  report*.  It  tia«  b«en 
Ibllowed  hy  Wbitaker.  giving  aiinilar  Intonnatlun  for 
the  wbole  world,  and  by  the  Amcriean  almaiiae. 
iDor*  wpocUIIf  dovotcd  to  American  affaire.  So  ll 
will  bt  MOn  tlial  t)i«  almanac  llrst  guv-t  rnl«ii  bf 
which  on«  mlk'tit  know  (>v«ry  thing,  mid  emlfd  Ity 
telling  u>  ercry  tiling  wu  know. 


EXPLORATION  OP  PUTNAM  ntVKR. 
ALASKA. 

Thk  Oiiiiala>ks  (Lieut.  O.  M.  S(oii*y,  U..S.N., 
caminan(llTi|-|  arrived  in  San  I''i'ancI«co,  Oct.  85,  hav- 
ing coiiipleieil  the  exptorntiuu  of  Putnam  Itiver  m> 
far  aa  llie  time  ulloLled  wuuM  peruill.  The  river 
wan  explored  by  n  ■iQani-Unnch  three  hundred  mltei, 
when  npida  were  encoiiiitenul  :  then  a,  canoe  wai 
tnhen,  and  toweil  by  liunil  aliutti  eighty  intles  far- 
tlicr;  and  from  lliii  point  a  ahort  portage  brought  a 
jiorlloti  of  the  (lariy  M  tint  h<'nd  walerx  uf  one  of 
th«  uortliern  tributarlM.  which  wa«  fed  by  two  large 
Ukc*.  .\  tnounlaiii  near  one  of  Hivtn  lakM  fomiRhed 
a  rlcw  far  to  Ihu  cualwnrd,  np  the  main  valley  ot 
PiiUURi  Kivur,snd  showed  it  flowing  In  nndlminlth'id 
volume  ai  far  as  the  eye  cuuld  reach.  The  native* 
nported,  that  (even  dayt*  Journey  fulher  up  the  river 
tber*  wu  a  gnal  lak«,  looking  like  a  lea;  and  It  I* 
thought  that  this  i»  the  aoiirce  of  the  rUcr.  Thnro 
h  llitlu  doubi  that  ilio  Hvor  hat  It*  origin  a*  tar  t«fi 
ai  tbc  Brltinh  pouculont,  and  probably  near  to  the 
Machtntlo. 

Putnam  Kiter  emptied  Into  llotliain  Inlet  Junl  nnrlh 
of  Selnwlk  Lake  and  i«  the  tonth^east  uf  Kitnaluk 
River.  Them  I*  a  large  delta  at  Ita  luuuih  Blretchlng 
hack  alioiit  forty  mllee,  which  U  plervc.l  by  over  one 
liundred  channels,  on*  of  whiiih  U  ahoni  one  mill 
lu  width.  "Hie  river  is  navigable  to  boata  drawing 
from  five  la>lxfr«tof  wnler.  up  loili?  rapidi.  Here 
Uic  water  flowf  at  about  ten  knots  per  hour.  Thfl 
river  and  uioit  of  \u  trlbHtariet  1li>  within  the  an-- 
lie  circle.  Uost  of  the  trlbiiiarUR  are  from  the  ncvlb, 
ooil  tbey  arc  generallr  aliahow  but  npld-tlowitig. 


whiin  tli0  « ater  I*  very  cold :  In  iom«  inMUiCCA  tfa« 
obMirved  ii>uipeniur«  belns  Z^,  wlille  In  one  <«•«  It 
waa  33".  Only  one  couBiilenibi*  branch  waa  lounil 
flowing  from  the  MUtliward.  This  la  calkd  the  Pali 
Itlvnr  by  itic  natiT««,  and  It  [>  used  by  them  In  jour- 
neying (<i  l)ie  south;  for  a  very  nhort  portage  from  It* 
aource  enables  Ihem  to  reai'b  uue  of  the  nurtbam 
tributaries  of  the  Tukon  Itircr.  and  Ihey  are  Ihu* 
brnught  In  luuy  conimunluntlon  with  the  IrAdlng- 
poilJt.  It  ia  believi^d  that  like  may  portage  ean  he 
made  from  the  Puttiam  to  tbc  river  dUcoTorcd  by 
Lieul.  Ray  nrxr  Point  Barrow,  and  which  eiupUM 
Into  llie  Arctic  Ocean. 

Tlia  country  abom  the  Putuani  I*  mounlalaoua. 
LAiig  niTigcs  eileud  aloiii;  cUh«r  aldo;  but  tliey  ar« 
(•ecu  liar  In  ex  luting  in  iniall.  detached  Kroupi,«uich  of 
which  poeicssni  dinlnguiahlngdiarMterlitlc*.  aume 
being  clearly  derlnctt,  aharp,  rocky  peaka,  whil« 
uihers  are  smoothly  rounded.  Tho  higher  one*  are 
eiiiniaied  at  abnui  three  thouxaoil  rt«t.  Kram  tb« 
top*  of  tliQie  which  were  oacended,  tlie  whole  coun- 
try to  till)  north  appoared  to  be  a  confuacd  moM  of 
inountaiQ  peakii.  and  the  iiatlvitaMAlod  that  the  coun- 
try wiu  of  the  some  chnraclur  lu  the  Arctic  Ocean, 

The  oiiintry  explored  wa*  found  to  poaMtt  a  wonn 
and  agreeable  suramer  climate,  the  thennoniMfer 
haviugi«aeh(Ndll5°]n  the  ann,  while  the  nigbu  won? 
oool.  Tlie  Txlley  of  tlie  Putnam  ii  heavily  llioboped 
with  spruce,  birch,  cot  Ion  wood,  larch,  and  willow; 
while  fiowen  wore  In  abundance,  roiei  being  seen  In 
large  uuniher^  CiitllugB  ot  tbMc  Utter,  together 
with  »pe<!lmeni  o[  cool,  gold,  and  copp«r,  nnd  a  tiaita 
fuMJI  trunk,  turtn  a  part  ol  the  material  collect»il  far 
the  8mlthfuuluii  inatiitiiion. 

While  Lieut,  Sloney  waa  a1i»eiit,  Emlgn  Purealt 
remiilneit  with  two  men  in  charge  ot  llie  achoonwr, 
and  miide  a  anrvey  of  Ifolham  Inlet  nnd  the  S«l»- 
wik.  He  found  tliat  the  8elawik  Klvcr  nrpteionled 
un  Ihecbarlthasiiuexiatcuee;  but  Iherv'  Esacltonnol, 
>lx  mites  in  length,  connecting  Selawlk  Lake  wttb  • 
chain  uf  ihren  lakes  to  the  eaalwanl.  He  also  found 
«  nve>falhom  chniincl  over  th»  H'ltham-lnlei  bar. 

The  Ounulnska  is  a  8fry-four  ton  •rliooner,  and 
Lieut.  Stooey  was  provided  witli  two  olBcen  and  a 
crew  of  «ighl  men.  Tliwe  were  no  naiuralliu  witli 
the  e X poll t ion. 

While  returning  from  hia  eipcdlUon,  Llcnt-Slonny 
encountered  anveral  severe  gates.  During  one  of  lh« 
mon  Mv*r«  be  employml  oil  for  eUlllng  the  wares, 
with  marked  aiicceas.  The  oil  waa  rigged  opon  a  tpu 
to  which  a  dmg  was  aiiacbed,  and  Uie  vesosl  wu 
(O  manoeuvred  that  the  drvg  Stood  off  t1i«  weather- 
bow.  The  vgucI  holding  the  oil  wm  io  contlrveteil 
ihiit  the  oil  wa*  forced  out  in  portiona  by  each  advan- 
cing wave.  .K\\  the  wares  went  offei'tnl  tiy  the  oil, 
but  tJie  great  foaming  eombars  moat  markclly. 


TIIK  niRD-COLLECTtO.V  OF  THIi  V-  S, 
NATIONAL  MUSEUM. 

Ik  tlic  register  ot  ■pcclmeiia  tieJooglng  lo  the  Mrd 
depanment  ot  the  National  niusoum,  whleli  roeorda 


NiiVRUHKIl  -S*.   ISSt.) 


SCIENCE. 


497 


I 


Uin  coiuplKU)  hiiowii  ilaU  o(  evory  ip^aicn  received, 
llic-  iiiliiilK-r  lOCi.OOt)  hu  b^irn  pnstril. 

Thin  f^ollcellou  ii  by  fur  L)i«  luuit  eamplcU  of  Miy, 
In  tlie  roprraimialloiii  o(  Kortb-AincrlcRii  hint*  kiiil 
tliOM  of  the  WtM  Iiidiet;  wliilu,  nt  Suiilti  nnJ  »u- 
Iral  Anier Icnii  Mnls.  oiilf  Iwu  coltt^ctloiii  —  Ihow  of 
Dr.  P.  L.  Selatcr  Mid  3d«un.  S>U->ii  and  Go'linnn  In 
England  — oscd  iC  Thaw  mr«  ■iipfrlor  [|i  tli*  mini- 
li«r  of  Bpeeln  NprMmted,  but  ua  Jpi.-ldeilly  iut^rior 
^*r«:;iirrjs  ilir  iimutH^rof  >peclm«i»;  tbnalin«(  tbt 
inufleiKu  lii-iiiL!  lo  *c'iulre  leriM  which  irlll  lllu*tmte 
tliu  ImpurUni  tubjeuu  of  Keognphlcal  illnttibuUan 
auit  vnrlatloii.  iliiis  fiiniltliiiiK  m^lerial  fur  IhoM  In- 
v(<iii|{.itiii^  tlia  lilgber  bniichM  of  itie  science.  In 
Atutniliui,  JapMieie,  and  EurafHiui  blnU  Ui«  col- 
IccUon  Is  oliu  tiiknibly  cnin[>lpIo;  bill  of  .Ifrlcon, 
Anlatlc,  Inilo.Miiluyan,  and  I'ulyniulaii  *|itcl<n,  tli^rv 
are  NillI  niuny  Inipuruiii  detkieiicivB.  Tlieac.  how- 
ever, arv  bvin^  rapidly  11lli*>l  by  uichani^  and  olhifr- 
wUi7.  10  that  a  fair  colki^ilon  «f  old-world  blnls  L> 
only  a  qiiotioii  ot  lluic.  ll  inay  be  nxplnlnrd,  nrltb 
rejtanl  u>  exotic  binU,  that  [)i«  chiet  aim  ot  the  mu- 
Muiu  is  u  ucquira  rapreieniaUvus  ot,  tlnii,  t1i«  higher 
groupi  nut  rcprMCnt^  lii  Ilie  Amciicin  faiuis;  mc- 
ond,  gonera  and  ipeclu  allivd  to  Arocrlcui  (ormii; 
and,  third,  (fplcal  xpoclcn  ot  Ih*  m«r»  dUtlncl  ecu- 
vn  wlthlti  «ach  fainlly- 

The  vilnulve  and  uui(|tie  eolleclion  of  birds  now 
pottrned  by  the  miiicuiu  bos  i;n»[ii  trooi  the  private 
collocUon  111  frofnsior  Kalnl,  i^aniuilng  nf  thmn 
thou»ud  six  hundred  and  nlii«ly-»>x  tpeulineii*, 
■niMlly  riillmlKil.  pmparc'l.  and  lubdlai  by  I'rofesacir 
liwiiil  and  his  bn>tlier,  Wllllnin  M.  Bnlril,  troni  im< 
lo  ISAI.  hut  cnibracliig  alwi  many,  if  iiul  inoit,  i)f 
llie  lypM  111  Aodnboii'»  work».  pruicnipcl  In  ProfcMor 
Itjtlnl  by  Mr.  Aiuliibon.  'I'lic  cntnlugiK*  of  this  cal- 
l<-c:ilon,  in  Ptut<>Mor  liftlnl'R  hMidwrlilnj;,  turm*  vol- 
iiiiiv  1.  uf  the  muBuuiii  rvulntertof  Ihr  binl-trolleolion, 
which  now  comprid-a  dgbteeu  voliimet,  contuinlnK  a 
(nil  record  of  rvcry  ijiivlmeii.  In  the  eaac  of  >pBci- 
m«tiii  which  ott*  III*  iiomnu  of  egg*  ciillociml,  tlio 
iuu<«nin  r*Kl>l«r  auiubcr  of  thti  lalli;r  is  glrcn  in  a 
particular  coltunii;  whik-  in  tk«  egg  remitter  Ibe  uuiii- 
tiir  of  Ibn  poront,  if  In  ilio  liollection,  Is  given  In  a 
curmiKiniliiig  place. 

Tli«  ^rcnt  bulk  Of  thU  collection  Is  In  tli«  fonn  ot 
unmoutiiod  iklns-  amnged  In  Inwct-tiglil  drawn, 
the  cotileTiis  of  which  ore,  a*  far  m  pracliralil*', 
marked  uti  the  oiit>Ida;  Ibo  arroiigcniont  being  so 
■yiljiinallc  that  any  hpeciioen  in  tbe  entire  collection 
can  bn  mulily  found  withlu  fltc  mhHii«  at  tbe 
tlin*  It  !■  called  tor-  The  number  of  ipcclmcnn 
in  the  tiiouiiied  or  exhibition  eoUirciUtn  U,  foriUTeral 
reason*,  uvcessarily  iiuail.  In  the  liiit  plsce.  the 
CMC*  aralJablc  tor  tbuir  oxblblUoii  are  in  every  way 
unsultahla,  bt^liiK  old  und  badly  conatruutod,  ulmlt- 
ting  freely  both  dust  and  inMCL*,  ifaus  rMiderlng 
it  a  groat  risk  to  put  rsluablo  siwclmeni  insldn  of 
Uiem.  Worp  suitable  casta  provided,  tbe  number 
nt  sppclinens  which  tlie  public  could  view  tnlghi 
easily  be  incrvased  from  six  thousand  (tlie  number, 
approximately,  now  on  exblbliiun}  toflfleen  tbuuund 
«i  ninr*,  nlchoiit  nintciially  wcakeoliig  the   'stud; 


seriCH,'  or  puttinc  In  the  raMS  sp«cltii*ii*  of  no  Inter- 
est  tuilx  general  pntdk*. 

Labftn  deilgnol  with  special  Rterencc  to  the 
oncd<>  of  lb*  non-*ckntlllc  public  are  being  prepiaral 
(or  tli«  mounted  tpecliii^iis,  and  will  be  nilachod  to 
thvni  as  soon  as  powlbk. 

Oniithologiats  will  rejoice  thai  Profenor  Baird  has 
llv«d  to  toe  ibf<  Bra'liisI  drvelnpincrit  of  a  grand 
naUonal  oolleciiun  from  t)ie  humble  iincli'iu  upon 
whkb  it  was  bulli.  Tbe  pleaunt  awifclatlans  which 
his  menory,  no  doubt,  recalls,  must  be  no  Icn  a  source 
of  hapjilnesa  ti>  him  than  ilic  opportunity  of  irluieas- 
ing  the  linporlant  anri  (ar-ntacblng  rtuniltt  of  his 
boyhood  siudleo.  All  with  for  him  ili*^  snilstactlon 
of  TMllxIng  the  coiuuinninllon  of  the  plans  conceived 
during  hi*  tnatiirsr  years,  nni  tUo  l«a>[  ot  wlilch, 
|H.<rbap>i,  may  be  the  p<'r(M'tton  o(  a  national  eatab- 
lislim«il  (or  llie  iitidy  of  natural  history,  which 
klisllbeallk'allraclii-c  and  Insiructlnto  tbegenenii 
public,  and  aci'CMiblo  to  the  special  In  veil  I  gator, 
under  tbe  aiuplcua  ot  a  gofriinn'nl  wbii^h  iliould 
lake  pride  in  fosterin;;  and  ids!  n  tain  I  lit!  a  nalural- 
blilury  muicum  such  ai  no  other  country  can  boast. 

At  tH-ing  nior«  tlian  any  Ilrlng  person  entitled  to 
tlie  prtvilege,  specimen*  nninbvrod  liXMXMi  closing 
the  Bnt  century  al  thouttud,  and  100,001  con- 
mencing  tbe  second,  are  entered  as  dOTiatlOBS  fram 
Profesaor  Balrd.  They  were  collected  In  ISSO.  and 
presented  to  Profrsaor  Ilnlrd  by  Jtr.  George  N.  Law- 
renc*  of  New-Tork  City,  to  wliow  belongs  the  honor 
of  being  tlie  oldest  active  American  onilihologlu, 
nnd  an  associate  of  Profossor  Rslr^I  In  his  daaslcal 
work  Oiii  Xurlli-Ataerion  blnls  published  In  l>l-'>n. 

KORKBT   KlIlQWAr. 


OVKR-PltliSSUnE  IN  SCHOOLS. 

TiiK  subject  of  oTcr-presaure  In  sdiools  Is  being 
seriously  agitated  In  many  European  states.  In 
England  the  dlstusslon  Just  now  is  rv'ated  to  the 
report  of  Dr.  Crlchion- Browne  u]H>n  avor.prea*ur«  in 
the  Board  suhooU  of  London.  Tills  genttsraan  waa 
Invited  by  Mr.  Mnndella  to  examine  the  schools  fren 
his  staiul-point  as  a  mndlcal  axv^rt,  and  report  his 
obscrrations  and  concluslMis  as  to  tbe  rflcct  ot  tbe 
system  upon  the  health  of  the  schiiUrs.  A*  cvonta- 
ally  Issupd  by  tbe  oducntlon  deparlmont,  the  n'port 
is  iLccompinled  by  a  memorandum  from  tbe  pen  of 
Mr-  F.  G.  Pitch  (one  of  her  Majesty's  Inipoclots). 
who  s*vct«ly  erlticlsvs  Dr.  Browne's  method  of  Inrse- 
ilgallon,  bis  arguments  and  concluilnns.  The  iifosa 
ha.t  entered  upon  tlie  controversy  with  considerable 
nrdor.  m  that  over-iir»!»sure  and  Dr.  ('rich ton- Browne 
am  topics  of  the  day. 

'tlw  cbaracterlsilc  (eaturai  of  Uie  Enjjlish  Board 
school  system,  the  rigid  arrans«>raent  ot  *u  b}ects  and 
ilandanl),  the  govenimeui  insfu'ctlon,  ilic  comnll- 
cAtcd  scheme  of  exduitutlloni.  and  llie  payment  by 
results,  ore  unlike  any  thing  that  is  known,  or  that 
would  bo  tolernted.  In  America;  iicrenhelcsa,  tim 
two  sysiemi  base  cettaiu  teM»'fte.V-*\v\««™«w«-.^^' 
both,  lh«  animathig  i«ipu\*c  'A^it*.  waM^**-i\*  *«***^ 
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■•r^ljr  from  Itie  RUnilNnI  by  wIilcL  Ibc  mnllt  >r* 
perioiDcatly  ^itintLiltil.  wlilcli  Vmnlanl  It  an  a  priori 
conception  i)(  (liu  p')Wtr»niiO  o;i[>Jip|iiM  .-f  llie  yirang. 
Tlllt  Is  Dot  ibo  only,  anil  pns<ll)1y  lint  IIip  tiral,  inciui* 
of  eiUniKliiiZ  a  iiroi-eM  ii(  gn<w[)i;  liiic  ll  l>  The  onljr 
one  viicoiinHinl  under  Ili«  Eiifilisli  coile,  and  lli«  only 
one  Ihat  \*  I'ikvly  lo  tw  eiiii)Jc»y»l  amvns  D>.  to  long 
III  )hc  majorlly  o(  parent*  ikmaiKl,  not  tliaC  th«lr 
cliililivn  •hatl  irriin',  lint  i.liat  rlu-y  iliall  ovcrUko 
tOlue  oat  vise'*  cliil>lri-ii  hi  tlio  rtct. 

Wherever  an  ariiUciiJ  Mimtitua  is  cmploirad,  iliers 
will  Iw  ovcr-iircfuurc  to  n  {n^atrr  iir  lea*  extent; 
anJ  ll  I*  llil»  fact  wlikb  Hr.  Ci li^hton-Orowni:  hiu 
lirDii^-bt  out  rneot  <-ff#i;i1v«ly.  Thi'  biwkwHnl  cliU- 
drex,  wlioin  lu?  jutlgi-s  to  tie  iiicaimMe  i>t  aci'Ciiiiplldi- 
Ins  nn  onllnnry  j-oaK*  work  williout  uiiiliii.'  nlraln. 
Incliiile  tliv  (lull,  tliii  ili'llcaiv,  and  thn  1ml(-*tiu-i vd. 
In  Ihit  coiintj'y  ili«  Itut-namcd  clii»*  art  vlitiiilljr 
outside  llie  iiiMrntiini  of  Ibe  luOtie'nuei  that  priKliicn 
nvvr-prcwaro;  but  of  dull  and  delicate  cliililren  w« 
havo  »  (all  itiKito,  and  It  U  n-cJI  for  pareiil*  lo  cun- 
Bldvr  the  risk  llml  attf  tidii  lli-^  unildavor  to  for™  ■ucli 
to  keep  pace  with  lliiMe  whom  '  Cnil  hii*  niiide  full- 
liinlHsl  and  tall.* 

ItlsdllBcnlt  to  eitabllMi  a  rcUilon  Iietween  edn- 
Wlloiial  proccsKK  Dud  vital  atatlitlu;  but  there  I* 
naion  to  liifor  the  coniirclbn,  whenever,  v  Dr. 
Browne  exiire'ia^t  II,  "  dl*ea«ei  due  to  norvnus  con- 
dltioti*.  iileiiiieal  Willi  tboM  thai  wlueatlonBl  ovef^ 
pK>sure  loiJ  up."  are  on  th«  lnerca«e.  Tbst  Uits  I* 
tli«  cow  In  Kngiaiid  U  nhown,  Dr.  Bromie  belieres, 
by  the  fttslialiea  of  niurtalily  froni  hydrocopbalu*, 
ccphalltia,  dlalietea,  and  kindred  diieaie*.  Nurdoas 
lio  *lop  hero-  "  W»  have  ilKoa,''  he  nyt.  "  which 
can  scaro'ly  be  luUliiU'rprfiied.  of  the  icndency  of 
ediiealiou,  when  not  >'ate-f;uunled  by  pliy<>liil[>glca1 
■llicretlon,  to  overtlimw  mental  equllibilnm.  Sui- 
cide, which  I*  the  croivnlnssfiuptoiu  nt  one  type  uf 
hiHaiiliy.  hu>  Ivnii  apraadlng  portcntou«ly  during 
tlie  Itut  hundred  rrnn.  A  Hartllns  rovlvnt  of  It  ha* 
ocmirrvd  all  over  Europe;  and  llie  ralo  ut  ttilddt 
cftlculnli'd  tin  the  oiitirr  population  *L-ein*  to  have 
^ulnluplcd  in  tli*  liwt  century,  ll  I*."  he  aay* 
Turlber.  "mi  indisputable  (act,  Ihuc  the  reriial  of 
itilclde  in  nlmrixl  every  country  of  Kiiritpt'  hiu  cdIii- 
cided  In  lime  wllh  lite  modern  uxleoiion  of  educa- 
tion, and  tlial  suicide*  are  now  inoit  nunirnms  in 
tbc  vvrj*  region*  where  odiicatloD  l8  nioil  wididy 
dlSuMil.  The  iiumbur  of  childivn  under  Nixleen 
jWTSot  n£c  In  the  llii  of  nulcides.  aJthoti^h  ilill  com- 
pfttMIreJjr  amall,  l>  iwclllns  nnniialty;  and  the  Ofic 
at  which  Ifae  luaiiiouni  iiunibor  of  nulcMva  occiim  In 
England  has  receded  eaiiiiderntily  In  Ihe  laid  halt- 
cenliiry.  *tiowl[is  ihat  Ihe  diapoiillon  to  ie1(-de«lruc- 
tiou  ari*e*  nr>w  e«Tllar  In  life  than  It  ma  wool  to 
do  In  (oruier  lima*." 

Dr.  Urowne'i  pentonal  itiveitigatlun*  in  Ihe  ichoola 
mcra  directed  to  rucenainlng  ibe  extent  o(  headadje* 
■lecplcsancii*,  n«iirali[l>i  elc,  amons  wbool-rhildron. 
ll  i*  aaSclriit  to  note  the  line  of  Inquiry,  nltliout 
going  tnio  the  tabulated  resulla,  more  Mpfldally  a* 
tbe  aiilhor  adiull*  tliat  they  nn-  merely  tentatlvei. 

AUantioa  liaa  alntody  been  drawn  in  Ihe  poffit  Ol 


Stititee  lo  tha  tietlon  laKen  liy  several  Oerviaii  aiaMS 
with  reference  Id  overwork  In  the   Gymnnaien   ani| 
Renlichulcn.     Mon^  rvc4>iiily,  in  accordance  wiib  Ilia 
rnminnndi'  of  ih«  frnulaii  mlnlitcr  of  Inalruetlmi,- 
a  report  on  the  subjecl   ha*   been   prrpari'd   by  lli< 
*  Riiya)  M'ieniitie   commixlon    on    medical    allalra.' 
inrliiding  rn"(i-i»iir»  Virchow  nnd  Ilofiwaiin,  miiI'I 
ten  olliei  mciiihfra  of  a1m<»<  equal  liole.    The  ooln- 
niiMlon'in*  jio  inio  a  deiniled  .liirinHou  n(  the  oI>- 
aenatinns  iiibiullled   In   Ihem   by  tlie  ^Trinincni. 
touchhi);  Miiclde  and  Inianity  among  tcfaolar*.  beail 
nclie.  blrndlnH  nl  Ibc  noir,  ■■onscstinti  i>t  lUe  brain,, 
and  |ti'T)''i'al  jiliyMcnl  and  menial  weakiica*.     In  vl«wi 
of  all  tbe  in  form  all  II II  aitnlnuble,  ihey  Mate  **ibal 
Ihe  reiiulslle  data  are  wnnliiis  for  a  ecienllfic  «Mi 
mate  n(  the  extent  of  ovrr-prcMure  ninong  itie  pnplli 
111   lilnher  *choi>]>;"  and   Ihry  expreu  tlie  opinion* 
that,  forllinroilecti'mof  »iich  data.  "  ihn  c<n>p<waHoi 
•if  coni|>eient  medical  nieii  ii  indiHiieu*alite.**    The; 
do  nol.  hoo-over,  overlook  the  f.ici  that  tliere  ari-  ninn 
eMcnllal  points  Involved  In  the  Iniulrr.  ol  which  lli«| 
teacher*  alone  are  the  jirvipcr  jud?e».     Th«c-inimt»- 
lionen  es|>eciall|r  Infill  lliat  Uaclier*  iau<'t  tml  meia*. 
UTo  Uie  itntneih   o(  ilitilr  scliolun  all  by  Uie  moM 
Kaiidard- 

The  n^llaiion  of  Ihe  subject  of  orrf^pe»*tir*  la. 
not  cniitlniil  to  Enclaiiil  and  <^riiiany.  Infoiinailon 
reaches  lu  Ihnt  tbe  minister  of  public  itiilruclion  In 
FmncP  has  fednceil  the  lioiin  of  itndy  in  *>M^i.iidi»ry 
schools.  In  Swiiierlaiid,  «thcro  tbe  evidences  of 
over-pretsiire  are  tinri  linji.  ilia  cantonal  KOvermDeMa 
arc  conaldcrlns  the  beit  iridtna  ot  counteracUng  Ike 
evil.  At  Ihe  recent  inlei  national  medical  congnai^ 
Copenhagen,  Dr.  Kielllierg  of  Upiala  mad*  a  pro- 
found iiuprcHlon  by  his  stalenieiit*  CMicernint;  Ihe 
eScct  ol  utTidy  upon  ilie  lieallh  of  children.  Th* 
*yinp(oiii«  of  exci'»l«'(>  braln-wnrk  on  tbe  part  of 
Itie  youiii;,  ivhieh  he  hail  noticed,  ware  tieailnchn, 
vleeplcsmeE*.  intellectual  lurpur,  inusctilar  weak 
and  spasm,  culmlnallnt;  in  hal1ucinBlion,aiii|  ofii 
sudden  lois  ol  eonscioiiinesi. 

Little  or  no  effcirt  haa  been  made  In  th>>  UnllciJ 
Stato*  to  collect  data  beaririK  ii|ioii  the  aiibject.  but 
thoie  la  reason  (or  supposing:  that  over- prr>  mi  re  it  no* 
tiiCommim  here  aa  In  coiinlHes  wlierc  education  ti 
more  hijthly  devtdopod.  I'  would,  however,  lie  well 
for  a*  lo  take  waniinu  In  time,  and  *eek  in  foreaialt 
such  ellrria  as  those  described  by  the  tarlout  expert* 
who  have  Inveatigatcd  llio  mailer  In  F.un>pe.  V« 
should  lie  pariictilarly  eatiUons  about  ailvocatlnfi 
Eiwnpean  tyswm*  of  education  before  d*  hav«  aa- 
certainod  their  alUmate  eRects^ 
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yEW-ENGLASn  ORCllins. 

The  orrkiilf  tf  iVeir  En^'ffnrf.-  a  poptJar  «»nn 
Bv  Henry  Baldwin.     Naw  York,  iriJey.'^i 
1^8  p,  ilhistr.    8°. 

LovLiw  of  (lowcra  Iiiive  nlnay«  iroilil<TC<l 
an'l  rtiiinircil  Ihc  bc:iui_v  unit  oililitv  of  orchidad 
wtilob  arc  sura  to  lorm   the  most  intorcstina 
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pnrt  or  n  culleotion  of  cxolica :  but  since  tfafl 
reneon  for  tlivir  many  straiigc  and  coiDjilicnted 
forniH  was  si-l  lurlh  by  Mr.  Darn'in,  in  hi§  work 
on  Itjeir  rerlitiiialiou.  tho  name  ■  nrdiid  '  al  once 
aiiggesU  a  (ttaot  woiLly  or  iiiote  fiuoriil  alurfy. 
Wliil«  we  do  not  liav«  Angriu-c-iiii>,  Ptttro»lylb, 
or  Cntnselinn  among  otir  tvild  i>lBiits.  lolnilicule 
tlic  I'xtnrnie  iKlH|iintii)ii  to  inHcct-iKilliniitioti  of 
wliick  tbi'  family  is  ciipabli*.  odi*  Mora  (iintnin:* 
many  8pcci«8  (]Utte  iw  tnl<-rc«ting  lo  llic  »tuHvnt 
as  tliooe  lo  bo  scon  in  must  collections;  und 
Mr.  Kuldwin  bus  done  very  good  service  in 
collecting  tlic  scstlcrcd  notes  on  tbcir  pecul- 
iarities. Of  ihc  finy-niue  species  or  well- 
marked  varieties  ol'  our  eastern  flora,  no  less 
tbao  rorly-seven  are  Ibnnd  in  New  Eniflaod; 
so  thai  tbe  book  ia  ol'  luor*?  llian  loi-al  inlLTeai, 
Willi  few  exceptions,  th«  sisly  illuHtrtitionK, 
the  lar(;cr  ones  mostly  iVum  niilini!,  arc  very 
go(Ml ;  aoniL-  arc  excellent,  and  nbow  not  only 
a  butaiiiat'a  knowledge,  but  an  nrli»l'»  nppri^- 
viation  <>f  I'x'it  nnd  sbiuU;  and  of  the  vnlni.' 
of  a  wcll-M-lt-cU-*!  background.  The  wriler's 
style  is  pleasing:  and.  if  the  profcssionnl  bot- 
anist miglit  fi'cl  disponed  at  times  to  criticise 
it  lis  sncrilicing  something  of  pi'eciaion  for  tbe 
sake  of  avoiding  teclinieality,  it  conlraata  very 
favorably  witli  tlie  many  popular  boolu  wboae 
only  merit  ia  their  style,  aiuce  every  jiage 
ftbowa  jK-ntunnl  nitidy.  U  is  not  surprising 
that  ■  iwpnlar  Injok  on  a  group  ntiicli  has  long 
been  an  objei^  of  special  obscrvcttion  should 
contain  tittle  that  is  new  ;  yet  this  is  far  from 
being  entirely  <lcvoid  of  now  matter,  and  is 
woi'lliyufaplaec  on  the  shelves  of  llie  s|)ceialist 
as  well  as  of  the  amateur. 


lyOlA.y  FOLKLORE  AND  ETUNOLOGY. 

Tilt  Algonquin  UgrniU  of  Nrie  Engiawt  ;  or,  Mythii 
unit  fiAt-lorn  of  ihr  Miemaf,  /''iiidmnf iw/'fy,  and 
I'eniJiieat  iribei.  By  Ciiablks  li .  Lklax [>. 
BtMton,  HpugkUm,  Migim,  t  Co.,  ItM^l.  400  p. 
12*. 

A  mJya/inn  Itgttvl  of  (ht  Crtrt  [nium*,  iciiS  a  lin- 
gnUlir,  hitlorit,  anil  t^hnwJr'lp^ir  tnUoduttian. 
By  AuiHBT  S.  Gatkukt,  of  Iho  V.  S.  bureau 
of  «lhnolu);v.  Vol.  I.  [Ubr.  uhor.  Amer.  lit., 
iv.]     Pliil'idalpliis.  Brinlon,  18S1.     2I>7  ]>,     »". 

TuK  oompnrisr>n  of  languages,  if  made  on 
BcieuliBc  principles,  alfonls  UDcloubtedly  the 
beat,  and  indeei.l  the  only  sure,  means  of  trn* 
eing  the  relationship  of  different  branches  of 
the  hiimnu  iHce.  Nest  to  this  oKtbodi  though 
ul  a  long  interval,  comes  the  study  of  tlicir 
luUha  and  legenda.  Tills  study,  though  infc> 
rioi'  in  the  certainty  of  its  <JediictioD9  to  lliol 


of  comparative  philology,  has  ccftAin  evident 
advantages  in  other  respects.  U'c  learn  from 
it  the  intellectual  and  moral  trails  of  the  peo- 
ple who  preserve  and  repeat  Iba  legends.  We 
get  to  uuderatand  their  habits  of  life,  their 
ways  of  thought,  their  views  of  this  world,  and 
their  idcn.t  of  n  future  life.  Occnaionally,  also, 
wo  gather  trace:*  of  genniiii-  tradition,  some- 
times even  of  a  far  di»tant  pant,  which,  when 
cori-ol)orat«d  by  the  evidence  of  language  and 
perhaps  other  incmorials,  may  be  of  real  liis- 
lorical  value. 

Mr.  Lcland  has  been  obliged  by  want  of 
apace,  as  he  tells  us.  to  exclude  fi'om  hia  pres- 
ent work  tbe  historical  legends  which  he  has 
dilleetcd.  and  which,  it  ia  to  be  hoped,  will  be 
hei'raf\er  published.  Ilia  work  is  thus  entirely 
■nolle  up,  ibt  ita  litlepage  profeHi^^s.  of  what 
may  properly  be  termed  the  -  myitis  nnd  folic- 
lore  '  of  the  enMtern  or  .\lfenski  brnncb  of  the 
great  Algou<|uin  rntw.  As  s«di  it  must  be 
deemed  one  of  the  most  valuable  .is  wrll  M 
mosi  interesting  contributions  th.il  have  twca 
made  to  this  deportment  of  knowledg*-.  Tbe 
collection  comprises  some  seventy  stories,  dis- 
tributed under dilTerent  he.ids.  such  as  *  Gloos- 
hap  the  divinity.'  '  The  merry  tales  of  I»x  tlie 
mischief- maker.'  'The  amaxltig  adventures  of 
Mn«Ur  Kabbit.'  ■  The  Cheuou  li-gends,'  *  Tnlea 
of  magic,'  ami  some  minor  divisions-  TIm 
whole  work  shows  the  hand  of  an  vx]>crienee«l 
writer,  who  is  .it  oucp  pr.irtised  in  the  liloi-nij- 
art,  and  alive  to  tiie  requirements  of  science. 
The  stories  themselves  displny  much  imagina- 
tive power  and  a  genuine  sense  of  diY>llery, 
As  evidence  of  inlellcLtual  capacity  in  their 
fratncra.  aome  ol'  tliem  will  bear  comjkariBon 
with  any  thing  «tntiiint-d  in  (Jrimm's  Teutonic 
legundi.  Mr.  Iceland  is  diai>oaed  to  eonaidev 
tii<-m  sujicrior  tu  the  legendary  tales  of  the 
other  Indian  lritH,'ii,  but  In  ihia  view  he  i^ 
certainly  niislnken.  Then^  in  no  n^asuii  for 
supiHtsing  that  the  ,M>enaki  Indians  surpassed 
in  intelligence  the  Algoniiiiin  tribes  of  the  west 
and  south,  or  their  ncightwrs  of  tho  Huron- 
Iroquois  stock.  These,  indeed,  are  known  to 
poaaeas  a  folk-lore  of  i«markable  extent  and 
intereal,  which,  in  the  ajiecimcns  we  |K»Beas, 
irt  not  at  all  inferior  to  that  disclosed  to  us  in 
the  present  volume. 

The  author,  in  his  prcfaoe,  modeatly  an- 
nounces that  hit  chief  object  haa  breii,  not  to 
discttss  theories,  but  to  collect  and  ]>reservc 
valuable  material  for  the  use  of  bclt«.-r  ethnolo- 
gists lo  come  hereafter,  who,  ns  hv  humorously 
suggests,  "  will  be  much  more  obliged  to  him 
for  collecting  raw  material  tlmw  C«t  *-**w^-w», 
it."    This  caplivaling  Uw«ix\NVs.  >;«»  x«.-»i»« 
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'imM  nwtri  tWo>y  Ibw  br 

i.iHi"!  If)  fjvu^  y»  tl»  n^UwIcgj  «<  ak^ 

PI  irlfw.    TtiU  tlHuvj.  abkli  to  MNUlMd 

•itli  NHMfi  IncmMHy  cpI  iMNntof,  ■■ppawt 

*  ■■■I).  <* 

vy- 

'I  )■(■   ■iitlcri    ■•  rw  I'ltiiniat*. 

who  '\—-H   f'li      '  <ri  (•rrt'TiUii'l. 

Ii»ii«iif  ili*r«  al  MMi  iiiniT  ■•  ntany  a*  n  liitn* 

•  l»><l  •tt'i  llllii'lj'  vIllftK**,  Igugitt  ItirM'  anH«-tit 
li<l(>'<i<l*  I'l  Ui*-lr  K«lili»i(i  tlallor*  niiil  ilriieo-l- 
iiii)<.  I>i  Mlti^iti  lli«i  •I'Mlra  wrp  in  tiirit  tvm- 
tiiiii>|i'iii*<l  li>  Itu'lr  A\fimn(iiUi  nciuhl'Dn.  lie 
(HrltiU  <Hil   otain  fr»i>iiiltlam'M  In  tlw  pcritnif 

ll||i-«     llli'l     lt|i>l>l^|i||U     uf     llir     INO    Rl.t  lll((llJ)tlra 

Hrlili'li  ari>  ■'•■tiahily  ri'iimrkntili' ,  iinil  1h'  ovoii 
Ulii«a  III!'  iiliPlin  of   lliii   iiilai'lilrr-iiiahliix   ■riiii 
ilfllt  tAi%  iir  llti*  Atirriaklm  to  llii'  i-tll-nurkiiiK 
l.iiht  iir  tlto   Mi\»  lali'*.      At  llii>i>a.  liKwt'ViT. 

Iti>  Omta  IIm-m<  r ritlilat a  of  n>lk-lnii>  cxlrnil 

III  ■(>  iiiMi-li  wliliT  Itmlla,  l<iil1i  ill  Dii-  old  vitM 
■Mill  III  tliH  iiKWi  lliiil  li<>  I*  ill>|i(>*i'rl  Ici  rcri-r 
llioiii  III  a  Dii  lailli'i  nii't  iiioin  |iriitiitl«i>  ItiU'r- 
iniiiiiitiiiiUinlliiit,  |iri<t  alllitK  nt  tlic  tlitic  ivlii'ii  nut! 
|iri''Al)aii  l-ai'i'  liiltalillxil  liiitll  coiDllii'iita. 

'I'lii>ii>  la  iKiltilii|t  liirriM Utile,  ur  lixltvii  lm> 
|iiiil>nlili<.  Ill  iilltK'r  llipnry.  Whlioiit  ihi-M' 
anillv  ai)i>|itlii||  lltpiti,  -  aiitl  llto  niiilturliliiiM'ir 
ItU  Ititt  nill.V  iiintli>  ii|i  Ilia  iiiIikI  «)irtiit  riltii'i'  »T 
thllllt  —  XiKli'iila  (if  rtilh-loi-i>  tnn,v  Ixi  grille* 
M  lo  nm  iliiiiiiililfiil  Mlow-woikVr  wlin  rnu 
■iiHI|t>al  itow  liiioM  HI)  nliiiOi  Itu'lr  ltl•|Hi^l•^a  iitav 
Imi  i<ii|»i|Ui'(t-il,  I'tici  "111  lull,  orrwira*".  ftxunl 
llif  iitittv  iM<iMin>iii'>titaiiMll<tH.  nlilcti  iiii)iiMiaoB 
lltiti  iliitlUi  Iwllilb  iiiin  itt\cn  mtiai*  flum  im-n- 
alKillaill^  tiri'ltiiiiiialniiix'a.  4:ivi'iill)i'*liiklti|t 
irai'itil'laiiiT-  mMiIi  Mi.  I^tan<l  lilin«'ir  Una 
wi'll  iminliil  i>iit,  Iwliiivn  till- iv|i«>iia  li>)>aMliit 
K\  lliv  \tiiMniHi-ti  aiwl  \\y  Ihr  Al-runltH-*,  nml 
In  \hv  .  NaiHiUi  aiul  I'limill*  itf  Uii-  I""  r»ix«, 
iitii  V  i^'iiiil  \W  all  llii>  oi>im-4(lvnmi 

<tflh.  L>'  '     Itaira  thvirtimwuthlancN 

a1  ni'inl*.  ItKv  ikat  l'<^Qvwn  Lukl  awt  I^nx 
|«kK-tt.  t<t  tlarlr.  Ht«,\  Iw  Jt  WCI»  BCt^kM), 
n>HtM  luflhv  )i%   triiV  thU  lynmrtkwi  awl  to 

!>'  '^  )*iiCi»a|tt>  M  a  tral  ua  rtkno- 

ki^i^*i  i»nT*i.««l|«»»  (\mM  IwrEfl,*   b»  hf«« 


•ctoaliAc  chincttr :  hat  in  tin  iptm  it  takn^ 
•  «i4rn«er.  ItiabMniMaaMcirMkcewl 
or  tW  Cmfc  nr  Maakofci  laffaM.  «U&  b 

nrti^B7lbala(lc*I.«adputh-hMtMfcmL  TU« 
bfcnd,  of  wUtt  the  mt  sod  IrMiimpn  irr 
gkts  St  Uie  doK  of  the  pmott  book,  h 
lo  be  aum  rUlj  «laddat«d  in  the  fcrtb<«iBltig 
Totninc.  Aa  it  u**u  of  ihc  orisiii  rtf  th*- 
Crttk  ualicf).  aixl  ibHr  journniu^  Inna  ihr 
wfat,  witli  tbrir  vara  aiul  otb^r  aclT(nliitv« 
DRioite  the  pcoplr  Khom  Ibc}'  rDcouiiiemI 
imlll  llifi  nrriT<iI  si  the  euteni  rf^OQ  In 
wlii'ti  titoy  men  foiin'!  hr  ibe  whiles,  the 
iiiilhor  ha«  (leptoe*!  it  a  ^nilalfle  hnaia  Tor  a 
Hill  (iracrlptloD.  nol  only  of  the  Mabliohf  tribcM 
llirmaetti-a.  Imt  aUo  of  the  suntililKling  com* 
■miniliea.  ilia  flrat  or  Iiitroduclori'  votnme 
tima  coiDiiriM-a  an  antJiiiil  of  all  tlx.'  Mintliri-n 
trilx'aor  the  ['niteil  Slalii<.  n-oiti  ibc  Atliintic 
>ieiil>oar<1  1»  llii;  otcatfrn  limil  of  IxiiiiHiaiiti, 
»<•  ftir  aa  iIh'hp  art-  known.  'IIh-  histurv  oiwl 
(-ht>i«i'lrr  "f  each  Irilif,  nml  Hk  i-lhnii-af  relit- 
timia,  all'  cUnrly  (.-xplninod.  Tin-  dneiiifli'ntion 
ia  linsfil  on  liin^imcc,  «hich  ttic  niillior  Jiistly 
ciMialtlers  to  Im-  the  tioly  scientific  uiGtlHHl. 
Ilcliaa'levoled  inucli  ntteiiUou  toihe  l*llKllag^■'l 
i>f  lljo  Mufikoki  Mot^k.  nml  Ki^'<^  nliativcU  of 
the  Kmmnnilical  churoc-tciUtk'!*  of  ttcvvml  of 
lhfM3  luTi(:u«i.  which  will  tie  of  luiioh  use  to 
Rtixlciita  uf  |iliik}l«>^'.  'Hic  aysteaiB  of  ^v> 
■Tiiincnt  of  the  varioiM  lribc«.  their  ooelal 
ii«n)fc«.  tlicir  ouKk'S  of  wnrfnrc.  oimI  Ibelr  r«- 
lt)^<iiin  vlena  nml  riles,  are  dcAcrilirtl  with 
iiiaiiy  iitlercftliiiK  iletaiU.  Ttie  w>lninr  forms 
a  thi'AHDni*  of  niithentie  Informnlion  con- 
(iTiiln^  llie  •oiitberii  ra<i-a.  ami  nill  hold  a 
hiiih  |>o*illon  u>  an  aiillxtritt  on  thf  ctlmology 
of  llit-M'  tii>>e>,  anil  the  BrelH-ok>£k  uf  Ibe 
lTKk>n  whiili  th*'*  ftiimerly  itilutbittd.  Tbr 
more  extrnilnt  no(i<v  nliioli  iu  i-untcnts  (!•• 
•erx-e  Biu»t  be  ilcTcrml  until  tbe  aj<(<*«nuK«> 
of  lite  tweoBil  volnae. 
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science: 


■lAR\AUX*h  litllo  t'ook  (rents  c-biellj-  of  the 
analvstK  of  minvralH.  metnl9.  am)  alloja,  Al- 
llioiigli  it  is  not  iiitf  nilvil  for  l<«^inti«nt.  nccont- 
ing  to  tlir  miltior'«  piffncv.  tlic  ileiiiilii  nf  lli<; 
vnri'>ii)>  |>i*(i(r>utc)i  aw  oni-n  dv^t-rilH-il  with  grcitl 
mrc:  luul,  inon'uvrr.  a  cuiDiiilrrfitili-  nmotnit  of 
ilvBcriptivp  cii  fill  is  try.  tiiiiii'rulogy.  iiiiil  mrlnl- 
Iiirgv  isintroJitwii.  wbidi  uny  piuclk-al  chrmisl 
ID  nci-il  of  MiL-li  infoniiiilion  would  ccitttinly 
lirefci  to  look  for  i'l§cwlicrc  id  n  more  eomplcto 
fdrin.  Wtiile  tbc  tuethmls  described  are  in  the 
main  llioae  usually  followed  in  oiTiain  o.ises. 
one  caiiiiol  bclp  wondering  itl  tlie  imthor'a 
gIioIoc  oT  tiM.'iliod.  or  nl  liis  slriiiige  oinissioiia. 
'I'bUK  bi;  dcnc-ribtrs  for  llie  c<oiutiH'i*cial  ansiiy  of 
miUigaiK-HC  imly  tbc  incllioTi  of  l.i.*vi)t.  Uodcr 
the  licad  of  '  I'otnsh  mid  sodu  '  hr  mentions  no 
indtcnlPi'  hut  litmus,  dircctit  tJiiil  ttiix  Klioiil<i 
lip  iiaed  nilli  turboiiatcs  and  hii-nrbontitt^,  und 
§n>B  nothing  of  Iho  convcnicnii?  of  a  nonnnl 
aliiidiiic  solution.  For  the  voliimeti-ii-  delcr- 
minatlon  of  iron  he  directs  the  use  of  ii  §iolutiou 
uf  potassie  peiTiLiin^Dnate,  obtained  liy  fusing 
maui;niiie  dioxide  with  iwtassii-  liydratc  and 
iwlnfislc  c-hlorate,  di^ftolviug  in  naier.  and 
lidding  nitric  udd  until  the  lii|iiid  lina  ti  purple 
color.  The  aiitliomillH  iitlentioii  to  tbf  novidt) 
of  cerlnin  inctbmix,  but  he  given  tiowlicre  nn_> 
diftCuCKion  of  llic  nccnmcv  attiiinnbit:  bj-  lbe*c 
or  the  older  mctbods ;  so  that  the  render  is  un- 
able to  judge  of  their  merit  without  actual  trial. 

A  ver>'  convenient  featnr*!  of  the  book  islbe 
frequent  luLroduoilon  of  tablea  shonlug  ibc 
CO  til  {Hit  it  to  II  of  ijit  more  comnion  substiiDood. 
both  naturiil  and  urtiGdal. 

In  his  ■  Klfincni*  of  diemiHtiy'  Prof.  V. 
W.  Cinrke  pn-Kcnta  brietly  t>ut  dvarly  thi' 
more  important  i-heinieal  iheorif^,  logeUnT 
with  tin-  usual  amount  of  ile«criplive  chfmis* 
try.  The  student  wtro  wi!?liCB  inoro  extended 
infoi-Riaticn  will  find  us<.'fni  references  to  lui'gcr 
noiks  or  more  special  irciiti»tcs.  The  hundred 
or  more  experimenta  which  are  described  i^eeiu 
la  be  wt'll  chosen,  and,  as  a  rule,  ivquirc  but 
simple  apparatus  and  inexpensive  material. 

A  biiff  akctrb  of  the  carbon  com[>ounds  f« 
liitrodiicvd.  but  the  auUior  fails  to  improve  tlie 
opixn'tunity  thux  utferiKl  to  explain  the  i«uin- 
cri»in  peculiar  1o  thcin.  Although  he  illuK- 
tralcs  (|).  307)  the  gilnidure  of  ecrlain  mclii- 
meric  <-onipoamI»,  he  pftMe»  over  in  f>ilenec  Die 
existence  of  isomeric  propyl,  bitljrU  and  nmyl 
alcohols.  The  fundamontal  facta  of  isoinerisni 
would  &eem  more  imporlani  to  Uio  beginner 
than  tlie  structure  formulae  of  naphthalene, 
aittliracene.  jiyridine,  or  chinoline,  or  the  com- 
liosltlon  of  populln.  I^axio.  phloridzin,  aesoulin. 
all  of  wlildj  he  gives. 


lu  the  excellent  advice  to  teadters  with 
whtdt  Dr.  Oi'eenc  prefaces  Ills  ■  l^asoiia  in 
chemistry,'  lie  says  that  '*the  object  of  a 
liiniteil  coarse  iu  chemistry  is  not  to  inakv 
di>'nii>ta  of  tlie  pupils.  Iiut  to  teach  ihein  what 
cheinUtry  in.  what  it  lias  accomplished,  and 
wbuit  it  may  neeomplisb." 

This  olijcvl  he  Iuih  kept  nteiulily  in  view  in 
writing  the  bonk.  ^Yhile  miuiy  of  the  more 
eomiDon  clemontr>  are  treated  ijnite  fully,  he 
has  verj-  properly  omitted  entirely  all  descrip- 
tion of  the  rarer  elements  with  whieli  many' 
of  Uie  elementary  test-books  are  encumbered. 

The  space  <)vvoted  to  tlie  eoin|iounds  of  car* 
Iwn  is  unusually  targe.  .'\lt)M>n]ili  the  tr«at- 
inent  of  the  subject  in  ut'ceitKarily  brief,  tlic 
student  cannot  fail  to  get  »,rnac  notion  of  tlie 
broad  Held  ujion  which  »o  larg«-  a  number  of 
chemiatK  nrv  now  at  work. 

While  we  ran  hardly  discuMi  in  detail  die 
facts  given,  and  the  nictbud  of  prcsentiuf;  them, 
we  may  stiy  tbnt  the  old  fonoota  of  Ki'kulc  for 
lieiizol  seems  <]uite  as  well  jnstitied  by  fuelu  as 
the  pri)>m  formula  of  Ladenbur^,  wliidi  he 
gives,  and  that  by  its  means  tbi'  fac-t.*  of  nro- 
inalio  isomerism  are  more  i«adily  n^udeiiKl 
intelligible.  We  miuld  also  note  lliat  nne  or 
two  ^tatemeut^  with  ivgnrd  to  the  higher  fnt 
nci<ls  arc  mlKlrading  or  erroneous. 

The  plates  introduced  by  I'l-ofessor  Clarke 
:itid  Dr.  Greene,  to  illustrate  s|*ctnim  analy- 
sis, are  aiich  dihtressing  caricatures  of  nature- 
that  they  might  belter  have  been  auppreiiaed. 

Dr.  Kollm  tells  us  in  tlu-  preface  lo  bi«  xhorl 
text-book  thai  it  bat  been  written  '-  to  niall  to 
tbe  nieiiiory  of  students  mho  have  iiltendrd  n 
eomne  of  ki'lurt-s  on  expcHmenlal  chemistry, 
what  they  have  seen  and  heanl."  and  that  in 
writing  it  br  has  adhered  to  the  general  priii- 
I'iplewhidi  should  le.id  tlic  lei-tuienn  chemistry, 
and  Ihiil  '\s,  "  lo  give  to  his  beard's  an  idea  t>t 
dicTiiieal  processca  and  the  most  im|>ortanl 
chcinicnl  theories  nitlUMltlnirdeniu;^  their  mem- 
ories with  a  large  number  of  mere  {"acta."  Ad- 
mirabte  as  this  prindple  may  be,  it  doeM  not 
seem  to  have  led  Ibc  author,  in  tluK  nut,  lo 
give  uh  any  thing  partii^ilsirly  novel,  at  least  aa 
far  aa  the  descriptive  [lortionri  of  tbe  book  are 
conerrned.  Its  styk-.  it  in  true,  is  fresh  and 
entertaining  :  and  yet  wc  can  hanlly  agree  with 
the  editor  in  thinking  thai  it  will  supply  any 
delinitc  waul  among  teachers  or  students. 
Aside  from  the  purely  descriptive  portion, 
whidi  certainly  is  admirable,  the  tiook  seems 
lo  possess  a  decided  disadvantage,  in  that  the 
ncceasary  theoretical  introduction  is  unsntis- 
factory.  4t  Is  tiue  that  the  editor  Inva.  ^ai-w 
hi«  best  to  remedy  Its  defect*.  V-j  \\ivw^'«c^'-*t. 
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into  tli«  t«xL  brief  etalcmenLa  of  tin-  Inws  or 
Gsy-I.ussac.  Arogadro,  Uulong,  mid  I'elU,  nod 
1>V  nddiitj;  au  itppeiMlix  upon  the  <Icl<?rmiiia- 
Uon  of  iitomic  ami  molecular  weights.  Still,  it 
fttriki-ii  Hit  thai  these  altcLiitioua  in  tlie  to.\t 
loil^lil  linve  l>H!ii  uarried  fartlioi-  nitli  advan- 
tng<-.  Alt  it  t»,  tlu-  aliiiU-iil  oim  liurdly  fail  to 
Iw  i-oiifiiiwil  liv  tlif  |)a--Mii^(;  fiiMH  i'i:]uivak'iil  to 
atomic'  wv'iKllti*:  and  llio  liuok  slionUl  liavi?  rv- 
cnlled  lo  liin  mi'inuvy  n  disi'u^sion  of  inolci'iiluii 
and  molirciilwr  wdghls  in  order  in  iniilce  lliv 
tranxilion  intelligible.  The  snl)sii|iierit  ehnptei' 
ii^n  vitlenco  makca  tliis  omiHioii  uU  lliu  moiv 
Doticoable. 


NOTES  AiVD  SBWS. 

CONWA!cnKH  BAHTi.icTT'a  annual  report  un  tlio  irp- 
oralioliaof  thaU.  S.  hyilrogmphk  olSc<)  niukei  a  yood 
thowiag  for  aotlvlly  and  •nlorpHxi.  LUu  -it  liglil- 
liOuMa  and  '  noiieea  lo  niarlner<<,'  In  wLilch  bearingi 
are  f^ivn  In  dogree*  troin  Iriii!  north,  Inili^ail  u( 
mi^i^di--  bearing*  in  point*.  a»  fonnyrly,  hnve  lii-en 
llhvrally  piiliUnlicd ;  iho  olflvlnl  currcsiiuiidencu  with 
other  hjiJrucnipltlc  oIHcm  ha*  bri^n  IticiviniiL'-t ;  ami  a 
euinplctv  n't  uf  tlieeliartaUaiieU  l>y  all  nailiiiit  likcpC 
on  flic,  and  i>  nlwuy*  at  tlie  Mrviue  »{  \.\\e  piililic  [i>r 
thod*ternilnntlouot  ■iiyquuttloiDrvlatiiu;  t-iliyjrug- 
rapliy.  Tlif  only  v^ucl  en([a;^d  In  ntnkliig  itirvcf* 
Uuring  ihe  year  wa*  Lliw  Rnugrr,  on  Uii-  wMt  I'oaat  of 
Mexlcii  anil  CL-ntrnl  America:  bin  fl  In  jirongly  ree- 
uinin«n<J<>i|  ihni  new  lurvoyii  be  nndoruUeu  in  *everal 
regions  whcry  iliey  liav"  Ions  I'lfi-ti  vijiiieJ.  The 
chnrla  uf  the  nortliera  coait  of  Soiilli  Aincdca  ars 
tno'tly  bati'il  on  oli]  S|innisU  turvoy*  ilntlnc  liu-k  U> 
nw.  •  Wnl*i>n"«  rock.'  latUudc  W*  17  norLli,  luui;!- 
indr  ii'iy  tt'  treat.  In  ihi>  path  uf  Xoilh-.Vttaiitlc 
IriuJert,  Una  lienn  r«porU>d  no  many  timca  that  Itx 
exlatcnce  oiij!li[  Id  be  dellnllJily  anlUwil  or  nnwUlt'd. 
The  ri!<.*')inin?nd;ilii.>n  of  previuua  hydrii^iraphurt 
with  n-ginl  lo  »urvey»  o(  the  CiirDline  mid  Marshall 
I*land«,  in  Ibo  cqnatiirlnl  rai^llfe,  should  no  longer  bo 
ne;lei.'t>^i| :  Cli»y  llu  in  ttie  helt  of  tlie  ir.uli-'Wlndi 
anil  weiti^i'ly  eurrmil,  the  nninral  hiKhwuy  o(  T«>aeU 
eroiaihg  the  oevaii  lu  Jupiin,  Chiiin,  and  l\w  Euac 
Indie*,  and  reqnlru  iuini«diaie  examination.  In  the 
North  l*acittc  alunu  tlieru  ant  over  three  Ihoiiund 
rf'porteil  dr.ngera  (lul  nimA  decltlve  obtorratuin.  In 
luuny  caaea  Iha  aania  bland  hiM  half  a  doien  dllT«rent 
piMltloni,  with  iM  luueh  as  lirtjr  mile*  betwean  tli*i 
ettreiiiei.  II  l>  urj<-d  t1i>i[  every  naval  vCHel  be 
pruvldeil  will)  modern  loundlng-apparaliu,  by  which 
Bven  devptea  ineaoiiret  can  bii  igulckly  made,  and 
r«qiiin!d  lu  iifiuid  nhereier  the  charts  show  no  depths 
raponcd  wllbln  iwenty  miles  on  any  aide;  anil  It  U 
deatr«d  that  a  (hip  tbould  be  lltted  out  uipreuilT  to 
make  invealiKation*  lain  ocean  tcmpframnu  at  all 
drptha,  and  thus  obtain  data  Iiact«tary  lu  complete 
IbA  iktertninaiiun  of  tlie  aclnal  oceanic  oin^iilaltuu. 

—  In  an  allraetire  roluiue  entitled  '  llliher  eduea- 
tlon In (lermany  and  England'  (Kegan,  Pdnl,  St.  Ca.}. 


which  may  Ihi  read  through  at  a  altliog.  Ur.  Chari<a 
Bird  liaiKlveii  an  account  of  what  U  doiM  In  Stntl' 
garl.  lieriDatiy,  For  the  proinolloii  of  hljibT  wliica- 
tlon.     In  a  recenl  visit  lo  the  capital  of  Wiiiletntwrig. 
Il  occnrrod  to  liiin  to  docrilie  tho  cducali'>nal  tnjulp- 
Rient  of  a  (Jerman  town,  and  to  livkdtulc  a  c<>inp«rt- 
sun  bcliri^pn  what  <s  alreaily  dene  in  Uertnany.  and 
wliat  is  hoped  for  In  En;;Iand.     All  three  rarielies  of 
high  •ehool*.  —  till!  gymimsluni,  tbe  renl'g}-innn-ium, 
and  Iho  reaUichoul,  — corresponding  very  closely  In    ^i 
tlieir  piir|ios«s  to  ■>iir  collets  and  aciriitiltc  schoo^.  ^H 
are  inniniained  In  Stuttgart;  but   llie   inilvei'Sil}'  U  ^^ 
wantins.   There  1",  however,  a  P(>iy(«-nnJ<trm,  which,         • 
B*  iiiotl  of  OUT  rnadcni   arc   aware,  has  Dearly  llie 
name  relation  to  the  ntal-scbool*  aa  the  nnlrwaltia* 
have  to  ihe  gymnasia. 

Tlie  book,  beln;  wrjlteii  by  an  exjiert  for  a  *peci6o 
public  purpose.  Is  excellent  reading.  Among  many 
ChlnK*  whlcb  n-i?  mi)iht  cull,  wo  tnlect  a  ralile  show- 
ing where  tlie  «c1inol  population  of  Stnllnari  may  bo 
found.  It  1*  eailigated  that  <>ne-«eveuih  of  the  popii- 
lallon,  or  IT.OUU  pertona,  should  be  under  Insli-nction : 
and  of  Ihia  number,  tS.SMaTC  Ihu*  accounted  fori'—' 

Al  unlTi'ntllr*    .- WO 

.M  i)k  puljlirhnlc  .    ..•••■••■•.  HO 

At  ihi'  tiiiuvwvtk  Mbnii    •<••..■*.  MO 

.\1  liionseliuo!     ....••■<•••.  WD 

AI  III*  iwn  (tynnuuluui*.    ....,,.,,  !,»• 

Aliho  rpEil  irjinuKiiuiu   ..••.■*...  MO 

Al  Itlii  rcai-'linli' l.tM 

At  Om  twu  (Irl*'  lilvh  Hhoola 000 

At  [hi-liurfli>r  «clkool  forlit^T*.    ,.,...>  l^OOO 

Al  l\io  liurc"'  >i-~i>vi>l  f»i  atrl*  ....,•..  IjOM 

At  this  vulhtchulL'ii  fttr  li«ja    ..•>.■•,  4JM0 

At  Ibg  mlkfrhulvn  rnrflrla «;ND 

Tolal »,M0 

llltlin  ihsn  vIvntiTDtaiy,  '^UO:  «l*tn«Maf7.  Mia. 

How  woiitit  onr  Anierk^nn  torns  bear  camparfsoal 
with  StiilliiaTl  ? 

—  It  it  now  proposed  ^>  c.-irry  llio  railway-traina 
acn>M  the  Ivii^lUh  Channel  nn  ileamen;  and  the 
London,  llrlghlon.  and  South  coast  railway  comjiaar 
is  harlii^  constructed  at  Glasgow  Iwo  propeller*  tuli- 
ubl«  for  the  pnrpnie.  ^^m 

—  Stcnogmpbia  noiei  nf  Sir  VnillaiB  Tliomioii'r^^f 
courae  of  eighteen  l«cltin->  at  tho  John*  Hopkltia  IimI- 
vnnlt.y,  on  nio|t>cii1ar  dynimiei,  were  taken  by  Ur. 
A.  S.  Ilalhnway,   U.S.,  Cornell  univeriiiy.  lalHy  i 
mathematical  feiluw  of  the  John*  ilnpkln*  unlvcrvJ 
■ily:  and  tiiCH-  notes,  with  addition*   aulweqneullyj 
mailo  by  the  lecturer,  have  been  eanfally  reprcditceilf 
by  the  papyroiimph  pluu;  pr/ieuta.     A  bihlio.-midiy  of ' 
the  aubjHL'ls  considered  will  also  be  given  with  lIm 
leoluret.     In  all,  there  will  bo  about  throe  binidred 
and  fifty  pa;;n  >|uar[o.     A  few  cnpiea  are  offered   fur  ' 
«aleni  livr  d«|1iirsii«t.     TIieeilltloalOKiictly  limited 
lo  llirei!  hundrci]  copies;  and  order*  alMnld  lliereron 
Iw  «-ni  lit  onee  to  ilie  publication  agon^  of  IheJobM 
llo)>kiiis  university,  llalilmora,  Ud. 

—  A  tliird  serici  of  John*  Ilopkln*  iinleertllf 
*3tudlc*  In  historical  and  political  science,*  can- 
prialns  about  six  hundred  IMfea  in  iw«Ie«  tMMiiUy 
iuonograplM  deroied  lo  American  InsliluUotw  an 
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economic*,  UulTeTOltosubwrtbenftt  Ui«  fonn**  r>l«, 
UuMdoli*rs.  Atbcforv, nlltnllcdnumborof' Kuillei' 
trilt  bo  Hold  Mriivittnly,  nlclioiuli  U.  hlnher  ralM  Ihftn 
U  •ubarritM.-ra  (ur  tli>^  wliolv  ■?!.  Spt>citLl  aniioiiiico 
meuu  will  bv  mrttic  In  l>c«ml>cr  ai  Io  Ibc  lubji^cu 
of  Uic  rarly  iminbcn  In  tli«  tlilnl  terlct,  for  olilch 
iiiil>icrl|itl(>ii>  wtll  now  bf  n'Oolv«J.  Iii  (ctneral  ll  inny 
be  ti»l(l,  IliftC  Lbe  iiuw  tcrln  will  include  piv|>vn  on 
local  ami  iuuuicip>l  goTcrnment,  Male  and  iinlloiial 
liiniiiutioiii.  aiiil  Amnricmi  cconcimlc  Itlatory.  Tits 
very  llinlici]  tiiimlwr  at  cuni|>let«  ■«!«  of  tli«  fini 
■erii.'*  ii'>w  remaining  in  Uiv  liuncli  of  ttic  publkulon 
ttgnicy  ui  Ihe  univenlty,  coinpi'ii  Ihr  annouiicoinent 
that  no  /iirtticr  iiibicrlpUoiM  for  ilmi  voloinu  can  b« 
ncvlvdl  at  [lie  orlxitial  rate  of  tlii««  ilollnn.  A  fvw 
)«t«,  hiiiinil  111  cliilli,  wUI  b«  solil  al  Sn  ilollan  iwl, 
liy  tli«  publkaiioti  a^'ciicy  only.  The  future  inlerou 
of  IliB  worli  rvprHciiU-d  liy  tlili  journal  will  rci)Ulr« 
Uie  agoticy  Io  kIvo  pri'futvncH,  In  ilUpoalog  at  the 
nuaalndiT  of  tliv  Urti  wrii-a,  lu  llbnrJM,  epeciallstai 
anil  oilier  [lalroas  who  are  likely  to  proT«  cuutinuoul 
»ub»irlbura  Io  ibo  'xiudlci.' 

—  Al  ilic  retiuUllliin  of  ilie  Parli  |ireft«t  of  i)o]l<v, 
Mnuri.  IJiijikriliii.  I!eiiiiiiii.'U,  PnMi-iir.  and  Ritiu  per- 
foriiitfil  i.-xpLTlnit-nls  wlili  liie  *ie»  of  ascerUliiIng 
wbai  would  be  Ilia  botg**  'ordUlnfactliig  roiimR  In 
vriiicli  jinllcnU  liava  tuffSKil  from  coiilacious  nffM- 
tlon*,  and  have  come  to  llie  cuncliiijon  Ihat  nulpUu- 
rou«-«cld  gas  wouli]  be  Ihe  rara-l  effieacloat  for  >ucli 
purpose*;  but  Instead  of  simply  burning  nilphur,  a< 
I*  dona  In  tlio  barrackti  and  uillltiiry  botpltal*,  they 
reoornniAiid  the  buniing  of  bi».ulpbide  of  carbon  tx 
beln^  the  teait  expenrke,  and  Ibo  leait  Injurious  to 
t)ie  tiirnlturr,  or  arllrlcs  of  moial,  In  tli0  room.  Thit 
t«coiiiin«iida[!fjri  l»  not  new,  but  it  i»  Htbfactory  to 
hftre  it  Btauipcd  with  Ilie  auiliorliy  of  the  dUtln- 
guUlied  Fniiichniun. 

—  Aiiioiij  n>rant  dwUhii  we  note  tbe  following: 
J.  A.  Itarral,  o^rlculliiral  cheiniit,  editor  of  Arago's 
work*,  at  Vaitit,  In  bla  >ixly-flflb  yew;  l>r.  J.  J. 
Womlwnrd,  U.  S,  A.,  mlomdcopitt,  well  hiiowii  for  lil* 
micro- pli'jlogDiphf.  al  WanbJiii^ton ;  Dr.  Tli.  Kiiitllii, 
fonnerly  ppofcisor  of  nalural  history,  Sepi,  I,  at 
Stultifnri;  Dr.  Hnlnrldi  ijehetlon.  I'Vijilcltil,  author  of 
*  Spi^i-tral-arinlyM'.'  '  MajneL-  mid  dyQaino  electrliclie 
BMclilnen.*  '  Elect n>-iua;aetiohur  ISlegrapli,*  etc., 
Sept.  a.  at  Cologne,  In  Ida  iixly->1.'(ih  year;  O.  J. 
FBhraou*.  eoleoptcrlit.  May  S9,  al  Mt/ick)iolm.  In  til* 
vlghty-elgbih  year;  Oaotfce  Breithisfhiuu  Soworby, 
eooeliolo^H,  aulbor  of  '  Theiaunis  conchylioruiu,' 
July  25,  at  Loudon,  in  IiU  •evonty-wcouil  yejtr;  Dr. 
A.  Foontcr.  a  w«ll>knoirn  hynii>iiopl*rUt,  Aug.  13, 
ftt  Aadieii,  In  hi*  »oveiity-fourtli  year. 

—  The  Imperial  Mnllary  departni^nl  al  Berlin  lias 
been  arranging  for  a  terles  of  [ uveal Igat ion*  dt-allng 
with  the  pmcttcal  dangers  arlitng  from  the  uan  of 
pnlmlnunL,  In  comjiarlioii  with  tliii  point  of  IgnlUiti 
M  llted  tiy  Abtl'a  apponilu*.  Tlie  ignition  of  ^aaet 
which  art)  (o  be  fouud  above  the  oil,  and  Ibe  ualitre 
of  Buch  IgDlllan*  M  an;  oamed  by  Injary  to  tlie  oll- 
nsorrolr,  or  by  tlironlng  down  ih«  Umpa,  will  alto 
twelve  Utenllon.    Aa  ali  arUflclal  trial*  of  this  kind 


are  more  or  lui  unrcllabk  In  Iho  nanlu  obtained, 
tfae  Inrratlgationa  will  drjil  witli  th«  cmm  of  pe't^ 
leum  igQlilon  which  faav«  aciiully  lolien  plac*.  The 
examiaalian  will  deal  with  hanslng-lauipa,  niaadliig- 
lamp*,  uoklng-aiipllanoea,  «ie. 

—The  AInoi&re  itltllngulnhed  from  all  the  Uobso- 
llau  peoples  tnrrounding  tliein  by  Ihvir  dork  rom- 
plcxlon,  their  luxuriant  growth  of  hair.  Ibelr  thick, 
long  bcapl,  ticavj  inuUach«,  and  tlidr  Rnni{>ran 
rather  than  Asiatic  fe^iuree.  During  liii  Juurney  In 
EamU-liaika,  Dybowiki  vUlied  tlie  Mand  of  Sag> 
ballii,  and  took  the  opporlunlly  of  c-ilteellng  aoniB 
bonaa  of  the  AInoa.  Th«  follawliii  accouni  of  th* 
fnveyard«  of  the  Alooahe  Mnl  to  Kopemikl:  — 

Unfurl  an  ately.  almoit  ell  llM  gnvea  have  already 
been  rifled  by  [be  Riualaii  >otd!en,  wbohopoil  to  lind 
gold  anil  tiller  btiricd  with  the  bodiee:  hence  1  haie 
found,  onlalde  tlie  gnivea,  akullt  without  tlie  lower 
jaw.  Many,  inderd,  are  broken  Into  rmnll  piece*. 
Very  few  gmvM  are  left  entirely  iindittiirtMid;  tIc, 
Ihoie  only  which  are  covered  wllh  iiirf.  nnri  cont^ 
^aetiity  more  dlfllcult  to  And,  and  which  can  haMiy 
be  opened  wllhout  Implnmenta;  bul  with  Ihctc  one  U 
not  allowed  to  enter  the  gt«vay»rd,  tor  the  opening 
ot  graves  U  forbidden.  On  account  of  Ibi*  proliibi- 
tiun,  the  leaivh  of  the  grave*  wa«  made  very  diOIcall 
forme,  m  1  wMfnived  to  dig  wllh  my  banda,  or  only 
with  X  tmall  slick.  Fortnnaiely  the  grav«>  ot  tlio 
Abiosare  not  deep:  iliey  extend  nnrllianil  south,  Ihe 
head  burlcil  toward*  the  north.  On  the  ri^t  side  of 
Ihe  grave,  which  is  covered  wiih  uirf,  are  nnbediM 
three  low  pillars  about  Uiree  inches  thick  and  nae 
and  a  halt  feet  long.  On  tliR  left  ildc.  at  the  foot  of 
the  >l««d,  U  found  a  thin,  iiolnUtd  allck,  thru«l  deep 
Into  Ihe  enrlh.  The  nppurendof  it  Ueiil  in  the  fonn 
of  a  human  haad,  with  two  iTvclincd  lines  running 
downnnnU  and  outwnnli,  a<  If  they  were  Iniendeit  to 
liidicute  two  atreani*  of  tear*,  or  perhape  only  tlie 
i>yc«,  A  yanl  and  a  half  under  tlie  sward  are  found 
■j>t!t  (noliiawn)  planks,  wbkh  rest  upon  other  pixnkj 
Lliat  make  the  walla  of  the  grave,  no  that  the  corpse 
ll<>*  in  an  empty  space.  The  dead  I*  In  the  same 
clothes  which  he  wore  wlifen  alive,  aiid  in  provided 
with  the  suno  ornaiuenta  which  he  Then  carrii^d  On 
tho  planks  over  Iho  heail  ot  tlie  deitd,  I  have  alwny* 
found  three  lMi()nered  wooden  boxes,  and  ne*r  iha 
feet  oue  large  box.  also  lacjnercd.  Ou  the  body  I 
have  alwayi  found  a  knife,  a  tinder-box,  a  pfece  of 
toiich-wond,  and  a  pipe. 

According  to  tlie  accounts  of  ayi-wltncwM,  the 
lellgiou  conception*  of  the  Alnos  aiipeer  to  be  a 
degenentte  and  crude  felleism.  Tbe<e  c->nce]ition* 
are  baaed  upon  a  worship  of  uumrrou*  gnotl  and  bod 
splrlca  or  fwls,  as  goil  of  the  luii,  ot  Ihe  Star*,  nf  the 
sea;  worship  of  the  family  gunrdisn,  of  sea  and  laud 
animals  and  plants,  as  also  of  forest  snlmals.  The 
AInos  linvo  nil  con<:cpllon  of  the  contlniialion  of  Ihe 
soul  after  denih,  and  cuuaoquontly  no  service  tor 
the  dead. 

—  At    the    finit   monthly  meeling.   Oct.   tt,  'i** 
wfiiUtr.  of  tlio  KnueUn  geosrapU\>-.A.  ■mt'»*t-\,^  ""^ 
retary  Dieutioned  tliai  Ibo  ohi^v-*!*"*  •*  '»*  'W™' 
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iiAtlon  at  Sagaiijrr  (muutli  of  tiic  l^cna]  wera  oiKird, 
»nH  ibp  giwairr  iiiimtHir  of  Ihe  party  niwclnl  U>  re- 
turn tliL*  niiliiinn.  Only  Dr.  Diiiige  atnhl  b«liinil, 
OR  accoiiiil  of  au  ciiiira  mamiiioch.  wliich  bM  been 
htiown  fur  noiiiv  jvnn  U  oxiNt  nul  far  f  rnm  Stgulyr, 
twd  wliicli  lie  B-a*  casor  lo  ujcurn.  ThI*  work,  on 
Bcemint  of  l1i«  froMii  aoil.  prnveil  to  be  a  raibor 
knliiou*  uuk,  Aiid  lii>  Is  uDl  expvcUil  bock  uutll  ti«iit 
wlntt^r.  LMring  svrcn  iix^n  uf  bii  patty  »t  Ziijilam, 
Prjevalakl  bu  «tart«l  fnr  Ibn  (Kiurcci  of  tli<'  VciK>w 
Rlrer.  IIr  wan  •sp«ci«<l  to  rr'tiini  to  Zdiditiii  in  Aii- 
giuu  Acconliiiu  to  tilt!  litlMt  iit^wa.  t'ulunhi  vrnt 
nbuiil  lo  Hlarl  (nim  Pirkiii);,  going  lo  Kukuvhoio,  duL 
by  tli<!  nnliimry  rnail  ntrrAily  vlalti^il  by  KiirDpfiiDS, 
but  by  Vini:  ThI*  plw*  1»  liitertiHiniE  on  aciiiinit 
of  a  Itiiililhitt  lrii»iu41>-ry.  a  fntuoiii  \f\iKV  fur  pilgcltii- 
•fM,  ftii'l  uii  ■I'l'uiiiil  of  Ibu  proximity  of  iiiuiininiD* 
Midby  tlieChitiHi!  to  Lc  li'U  th<>iiiiin<l  foct  bl|;li.  Tho 
svcrvlary  aim  mriilioiwl  tllpi.'()lli'>t[i'Ji|>l<1<*'il  Ir.kvcU  of 
tlin-u  inpnilien,  —  ]»l'iiiriiir.  nlio  vinlti'il  Arcliniigel; 
mill  Eloiivlt  mill  Wullcr.  ubn  iravullvil  ainuii;;  rli« 
LottU'Liiliiiaiiian  po|iiila1l<>:i  uf  tlie  gDveniniciil  of 
WlltiD,  WltL'Luk.  ami  Kuwrio. 

Till*  UM  folldwuil  liy  n  cuniTiiitiiicntlon  on  a  partial 
(uccnt  iif  tli(<  EiboniB  by  (lie  mini  us  L'iif;iiiuer,  lH'niii>f, 
Wf II  kiMJwii  for  bl»  Irnvi'li  In  tlic  Wiulr  f li  l-wa.  Tlic 
iiatli'M  are  coiivlnceil  llial  tlio  anient  it  liniMisiiblo; 
yet  ibc  ■onlh-Roateru  »uiTiiiiit  wim  n»'i)ii(l<.il  in  l!SUU 
by  Kii'tlillelil,  Mimr*,  niiil  Tiicktr;  tbi*  nnrlb-weiltrn. 
by  (.Imvi^r,  (iunllnvr. etc..  in  l!iT'l;  autl  tli<}  wexuni,  liy 
Decliy  til  liiS^.  Unfortniialely  iIii-sb  imiullrrs  wi-r« 
not  iclciillllc  men.  Ru<'Riaii  trnvrllert  with  \v*n  fur- 
tUTialc  tri  tlirir  ulleuipts,  but  ibuir  work  irait  muni 
uiofiil  toncliMici-;  for  example,  ibat  of  Muncbkt'toiie, 
who  uploriNl  iliu  glacier*  uii  ilie  (oulli'i:n*t  of  tli« 
niiiuiilatn^  Iw.iiinl  fuiilcl  not  atci-tid  fartlif-r  tluui 
]  l>,1i  *  >  tcvt,  litin;;  prevvntvil  liy  a  >eirere  inuu'  aloriD. 
lie  uxi  uMif^erl  to  go  with  Ills  tmvdiliig  coiu|iaiilon 
only  above  llt.OuO  foul,  Uinlr  nxUvir  portnr*  rrfu*- 
log  lo  ito  fanber,  notwiili»iaii>liiu!  the  sipcpvst  alo^s 
wen?  below:  lli«  grmillftil  from  ibai  place  iipoMnl 
being  very  easy,  inonily  li)°  &n<l  below.  At  nimily 
IS.I)<ilt  fpirt,  licforp  iho  iii'iiv-fitorm  waa  r<>Hi;lii'(l.  tba 
[p-mpiralurv  »a«  rnlborlilt'li,  — 1|'  C.  Iwaiiof  iiiirika, 
tlial,  Ibiiu^li  aoi?«»  frumoib^riliractbini  may  bcmiy, 
llic  KIborua  uill  be  a>«Eni)ivl  tioin  (be  ■olilli-easi.  a* 
on  tlial  aide  litcro  In  a  coimlilt-rsbto  popiilulloti  (o  An 
cUvntion  of  more  Ilian  S.'iOU  fvvl,;  and  tliim  ■iipiilk-a, 
porter*,  etc.,  way  easily  lie  utiiainnl,  and  Ibe  great 
drawback  of  moiiiiUln  travHIlnff  In  tbe  CaucAMla 
avoided,  lie  mcniliina  it»|H-cially  tiiv  aaalalance  wbich 
c«ii  be  oblaineiJ  hen  from  a  native  gentloiuaii.  I*tiii'.*e 
laniael  Unukief,  Lbruush  bl>  pnwiical  knoirleilge 
of  tbn  iDouniatna. 

—  The  Oil  itn-1  f.nloiirman'*Jvurnal  tar  <  >cU)bor  cen- 
tal im  an  intvreatlnii  article  on  tlie  Scutllahniineral- 
oil  tmile.  U  is  only  about  tliiriy  year*  aitice  Jaiuei 
Young  bpgnn  111*  famc>ii<  Uallticale  olbworki,  and 
onlyal>oul  twenty  ■liic«  iImi  attcitipt  wm  firal  mad* 
toiiart  abnle  dittUliiiC'Works.  Xow  the  ainoiiiii  of 
oi|l  ibalc  brought  lo  ihe  vitface  ilnily  ii  nbuut  5.iM>0 
ton*.  The  wiiole  of  that  l>  itiMlllpd  for  the  proiluc- 
lloE)  of  iKillil  parainnc,  parafflDO-otl,  and  collateral 


proilncu  yielding  al  Ihn  Kt«  of  AO.OOO.DOO  gallona  of 
orudoolland  U.OiK)  lonaot  nulphaleor  nramonU  per 
annum.  Fn^ii  that  va»l  ciiunllty  of  rnidc  (Hi  tliitra 
ar«  prepared  nbim I  SOO.OOO  baiT«li  (each  conUbiitix 
40  gill'ini)  of  buniSng-oll.  nO.llOO  too*  (or  iipuHrda 
of  HX),iiOii  Ballon*)  of  lubrlcallng-oll,  and  lit.oU'i  ton* 
of  t>flid  tJiriinne.  Not  lc>«  iban  £:!,0))O,uuO  baibcen 
Invesied  in  the  Scottlab  ull-ivrirka.  iiiott  of  vrhlch  < 
yield*  a  liand*i>ni«  return.  Tli«  nnniial  ralii«  of  the  ] 
Inulis  I*  now  nbont  £I.TriO,(i<Ki.  and  Ibc  tinnilier  of 
Ijcriont  who  din-rily  ^i-i  ib.-ir  llviiiR  by  Iho  Indimlry 
cannot  be  fcvrr  than  P.A(KI.  Tli«  niorriinni  Ameri- 
can oil  trade.  Iiowervr,  maket  skilful  workini;  ■ 
nnrm* I ly  lo  t.|i«  Scotch.  Cvritinnout  dl*llllalh>«i  liaa 
been  Ihe  iibjuct  in  vlavr  now  for  many  yran,  and 
IhJ*  hiL*  at  lual  hveii  obtained  tbruugli  iIif  pr«c«aa 
piicnied  by  Ur.  Horman  M.  Hendertoin  of  llie  Brox- 
burn oil  cijin|iany,  whlclf  ha*  nov  boon  In  operation 
more  iliaii  a  yrar.  L'mtvr  ihl»  proccM  Ibn  aillti  ars 
found  III  work  aleadlly,  continiioualy.  atid  imiforrnlj. 
ImpuHliei  and  beary  oil  iieror  accumuUti-.  and  the 
■lUallty  of  tbp  prediici*  Is  improved.  The  piulllw<l 
Oiic«-rnn  oil  la  fracllonati'd  ri)niiniiciu>l;  In  a  can-| 
nccted  lerlesKf  tLr#«cylindTii.'al  ttltU. 

—  Thcprodiicnniof  iioirnknin  on  ilie  woit«rti  (bnre  1 
of  Ihe  Caspian  Sea.  It  ii  said,  have  b««ii  acrlotMlf] 
conleinplaling  laytiig  a  pipe-line  entirely  acroaa  Per- 
aln  l»   Ibc   Penian    (iiilt.     )f  ililt  wcm  donr,  tti«f  j 
claim  thui  ihey  would  have  the  Asiatic  marfcH   u>\ 
tbem-elvci.     TbI*  pipc-Une nould  bare  lo  be  some-' 
Ibing  inoiv  than  seven  hundred  mllo  Ions  In  rcocll 
the  ciMiti;  and  a*  U  would  for  a  lunf[  di>>t«nce  paat 
tbroDgli  a  territory  <>t  navage  Kurd*,  and  olher  no- 
madic triliei.  It  I*  feared  titat  it  could  not  easily  tie 
kept.  In  operation. 

— The  municipality  of  Isioiidun  ha*  rcaolreil  lo' 
erect  a  Riotiiiincnt  lo  Klcholaa  Iicbbinc,  the  pioneer 
In  ili«L  HrtHlrlul  soda  Indiiilry.     A  hundred  jrar*  a^ 
tile   E'n.-iich   giivernment   conault'^d  tin;  iM-aaliMuy  as 
lo  Ihe  best  llieani  of  rvplucin;  lUe  ncida-tupply,  for 
wblch   they  hud   berxi   depcndunl  on  Spain:   and   a 
prixx  of  twelvit  tlioiiaand    franc*  nu  olIcrMi  to  ilio 
iiivoiiinr  of  a  siici'«s»fiil  procM*  for  exiractliiK   lli«  | 
alk.%li  ftoin  •«a-«Blt.    Wli«n  I^blanc  hail    fiilHIltHl 
the  eundlllon*  of  t)io  prUn.  Uic  academy  hail  «e«S(<it 
lo  eaitt:  ihv  Inventor  waa  ohllind  to  luooiiiio*  lili 
rt^tbts,  t-i  close  his   faclory,  and   to  liiti  \n  tbe  ex-] 
Imuo  of  piinury,  until  lin.illy  be  committed  aulddO- 

—The  council  of  the  ro-oiBsiilieil  Arcbaeoloclcal 
liKtltute  of  America  niei  In  New  Vork.  Nov.  90,  and 
elected  Ptof.  C.  E.  Norton  of  CaaibrldRC.  pmtdetii; 
Pnit.  n.  DriMlcror  New  Vork.  vice-iimtdeni:  Mr. 
Grorge  Wiggleaworth  of  It> '(too.  treasurer ;  and  Dr.  { 
Fro  I  hi  11  gb  Mil  of  Itallinioru,  «rcn>lBr7. 

—  Hr.  r.  d«  U  Touch*,  of  the  Booloeleal  surrey  e( 
India,  has  written  a  report  on  the  [.ancrln  <Nialfle)d,  . 
which  li  aiiuated  Id  tbe  soalli-ireet  Kliaaia  liilla, 
Awam.  Mr.  de  la  Toucbu  aaya  t)ii>  cunl-bciuinit  rock* 
ar«  expoacd  over  an  area  of  nearly  clBhty  mile*,  and 
be  tbiiika  there  i*  a  targe  am'viinl  of  e«al  aTailakIs 
within  a  short  dlalancD  ol  tlie  plniiu.  Liinvstona  1* 
also  to  b«  t»nMil  In  many  parts  of  the  coiuilry,  and. 
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tfUr  being  (titurtcd  In  Um  cool  »(«*oii,  i*  laktn 
Aowa  to  SnnntngBDj,  on  tlic  Sumiji  Rlvrr,  wlirrr  \i  Is 
burnt  In  lioln  In  ibn  riTrr-l«iib,  rrviU  brinic  iim;i1  m 
fud.  TliP  lim«  li  flnklty  Ul«ii  to  Calctiiu,  but  an 
Inlcrvul  of  too  ypitr*  elspK*  (ram  the  tiin«  tb*  iiotii* 
U  (giinrrlci)  until  It  i>  *riit  to  innrkct.  It  i*  miggnlrd, 
tliat.  It  ib«  ciml  on  ihi'  '[wt  w«r«  nwd  In  propcily 
coniitruciL-il  kllii),  a  gT*»i  Mvliig  o(  tfao  time  *oil  tx- 
pciidilUK  wnuld  be  I'fltcled. 

—  Tli«  Prencii  niloiater  of  liiftnictlon  baa  d^ 
tpHtcbud  tlic  follovlng  sclenttfic  miwioni:  Mr.  Grau 
4*  Si.  Pol  I.tiu  Is  Hilt  to  SiitnniTR  and  Untarca  to 
make  collecUorii :  Pmr^Mor  UiiHrilla,  to  «tiidy  tbe 
Balearic  dink'cta;  Hr.  KiIvtitif  Uauiirr.  to  lankv  itjvi-i- 
UCHtloiiii  In  natural  liiilor;  and  ariibrnpolog}'  In 
ArIiUIc  Turkey  and  I'mia;  anil  Protcuor  Henri 
X^mlit,  to  tiiidy  \rptt»s  In  Korwiiy. 

—  The  coni|it»iiiiiii  and  proppttlni  n(  tbc  light 
eniillcil  by  kmcl*  of  tbe  I'yroplioiv  conaa  furm  tlie 
lubjt'^t  of  a  j«iHT  rvronily  prvwtiinl  i'>  tlie  Paris 
acad«m:r  o'  Mieiioee  by  Aubtrl  and  P.  Dubois, 
Thi-  !-|jpclrum  of  tlm  light,  etaininpil  by  tlie  ippc- 
|roicoi>p,  i^  very  bvautltiil.  but  dnihuto  nf  dark 
bniidpi.  When,  ho"ev*'f,  the  Inti-nMiy  di  mini  the*, 
Ibe  red  and  orang*  di*n|>|i«ar.  and  llii>  fnru  nml 
yellow  only  remain. 

—  Admiral  Codiraiie  of  tlie  EiikH*))  navy  lia*  re- 
cently •iiggeeleil  a  novel  plan  for  Ibe  defence  of  ve«- 
tell  of  eommeree  from  allacki  of  meii-of-var.  lie 
propote*  tbnt  tliou  vcaieU  ihoiild  bo  ariiivd  nltb  a 
pair  I'f  mortar*  nf  con>J<lcrabte  ranKe.  placiHl  in  the 
Hm<?  plane  lifly  lu  ul^bty  feet  apart,  and  to  afnuig«d 
tlial  lliey  may  tie  aimullaneouily  ditcbarged  bycloc* 
triGltj.  The  nioitara  are  eacb  to  be  loaded  Witli  it 
tnall  charite  at  iiowiler:  tuid  on  Ibis  in  lo  b«  t'li^oed 
a  buoyant.  eoovuMive  torpedo  u(  llgbt  wdgbt  and 
lliln  metal,  whk'b  ia  to  cout«in  a  l)untiii|;  cbargc  of 
^in-cuUon  or  olLer  blgb  riplnalve.  Tbi-  lor|ieilueB 
are  tobecotinecieilliy  ali);bt  but  very  *uoiiglliif  from 
a  bondred  to  tvu  biiudivd  feet  lonj^.  ibe  surplni  of 
wlilch  la  to  be  cdIIoJ  abixil  tbe  I ur] undoes  wbiui  In  Ilic 
mortar.  Whpn  lite  murlare  arc  ilUi-bar^vil,  itio  tor- 
pedoes will  divi-rge  •Hglitly,  and  fall  Inio  the  water 
Mmi«  diilance  apuri,  wbere  they  will  lloaC  with  tho 
lino  between  Otem.  If  iheii  ilie  luati-ul-u  ar  in  pur- 
•ull  cuiittniiea  In  n  dlrrcl  path  towanl  her  Inirnded 
prey,  flie  will  run  foul  of  iliu  lino,  and  the  torpedoes 
will  lie  drnwD  under  her^ldes,  aiid  explode  on  contact. 

— Sunio  InterMiInK  ftiljEurlleo  have  been  rMelveit 
by  Ibe  NatioDal  niuteiini  from  WhIteaUle  eounly.  III. 
liid  lar^i-'il  out!  found  mriunrrd  two  Inebe*  In  diam- 
eter: it  vaj  unfortmiaifly  broken  In  Iraniipiirlaiinn. 
The  larKMt  tjioolinrn  nf  thorn  received  inla«t  nie4S- 
\mt  une  Ineli  and  a  half  In  illaiiieler  and  fuitr  Inches 
In  length.  Mr.  Ablioll,  ibe  donorof  ihcie ipnclnieiia, 
sUlea  that  be  traced  the  lulica  to  a  drptb  of  Kven 
t**t  in  the  Knoil. 

—  Paat  aailatant  lur^on  II.  O.  [Ir<rvr,  U.S.N'.,  la 
glvlns  ■  couraeot  Ineire  lltuFlntl^d  lecliire^  lieforn 
tlie  Nai'al  medit«l  soi'leiy  of  WaBliliigluit  upou  the 
develnpmenl  of  Tolet>iate  uiliual*. 

—  A  »oni»iTbat  novel  davlca  Cor  lltualratlntt  Ibe 


micTOacopic  ■truciiire  of  roeks  bas  be«n  brongbt  into 
Mm  in  tlie  geological  department  of  ihe  National 
inuieum.  A  iirrlc*  of  photomleTogrnph*  was  pev- 
pared  from  twelve  ibin  aeciions  ol  typical  rockii,  ami 
lli«  former  were  then  thrown  upon  glaja,  forming 
t  ran ■  pare! iclcs  twelve  Inches  in  diani«tcr.  Tint  latlef 
wrrc  aflnnrard*  colored  by  IibimI,  tb«  anbt  taking 
b<*  tints  friMn  an  4) asm ■  nation  of  tbe  tectionn  ibem- 
pelves  under  Ibe  nilcrmcope  and  in  ptilaHied  light. 
Tlic  ii'ati>|>a>n-iicles  thus  produced  are  hi!;bly  arllatte 
In  oRect.  and,  on  arcoount  of  ibcir  accuracy  and  at- 
IrscUvetieH,  uiuRt  pT«T«  an  fmporiatit  addition  to  tbe 
educational  «erl#s  of  tbc  inuaeum. 

—  Tlie  Incresflnji  Interest  In  good  incthodn  I'f  library 
ad  ministration  is  llhislraled  by  a  call  for  aconrrrence 
of  western  librarian),  to  be  hi-ld  at  Itock  Inland,  III., 
Doc.  .1,  and  to  continue  In  scstlon  dnrinc  two  days, 
Ur.  W-  V.  Poole  of  tbe  public  library  In  L,-hieagi>  i* 
the  pre«ldenl  and  convening  officer. 

—  T"  siippli'inent  tli«  bulld<ng-»ione  collection  ol 
the  National  museum  in  Ihe  way  of  lUuetmtlng  tli* 
mlapl  ability  uf  certain  kinds  ot  stone  to  architectural 
piirpotes,  a  (erle*  of  pbolograplilc  iiegatlvfs  of  *04ne 
at  ilie  iRiportAiit  Moiin  bullillnpuf  tbe  country  baa 
been  oblalneil,  truni  which  cnlaigeil  prints  (llilrtjr 
inclie*  by  forty  Incliea)  liate  been  prepared.  TbMa 
prints  bave  been  painted  in  a  manner  to  show  tbe 
natiiriil  coloia  of  tbc  ilone  ot  whlrh  Ihe  buildings 
are  ciini-inicied.  Anioni;  tlie  prominent  buildings 
repre»euiFd  ar^  ibe  Sin  I  Ih sun  Ian  lustlluliaB,  Ibe  Unl- 
vcriily  i>f  Pennsylvania,  the  nuldenco  ot  Ur,  Wllliafn 
II.  Vnnderbill  IXew  York),  and  the  tlarrard  law 
icliool  (Cambridge), 

—  It  It  reported  In  Iterrlln  that  Dr.  Kucb  has  suc- 
ceeded bi  transtrrrlng  ibe  cholera  bacjill  to  sevenil 
rabbll*.  which  hate  died  with  all  Ibe  symjituiBS  of 
genuine  cholera.  The  jiiloTlty  of  success  In  tbia  ex- 
p«rinieni  In  dlspiiEeil  by  two  S»If»  phytlcUns,  Uewrs. 
Nicati  and  Hltrcli. 

— Thf  Jaiwiiese  nallva  papers  are  crying  oot  at  tba 
estinclloii  of  tbe  lac'juer  iiidusir>'  of  tlie  comitTT. 
Tbe  trees  from  which  ibr  taniisli  is  obtained  are  dis- 
atipcar^ng.  Korraerly,  like  Ihe mutberrr-lre*  on  which 
ill*  kllk-Honn  feeds,  II  was  protrclcil  by  law.  Eacb 
family  ot  Ihe  ii|iiM>r  diLSses  was  obliged  to  re«r  a  bun> 
dred  treek,  Ihe  middle  elostes  leienty,  and  tlie  low«r 
claues  forty.  lUnc-e  thia  law  bi-came  a  doad  leiier.  tlia 
ciiltlvailon  ot  tbe  laci|ncr-lree  has  ra|i!d)y  derliiied. 
Tli#  tr«r»  weri'  em  diiwn  Hlth<>ul  rare,  and  none  were 
planted  to  replace  T.bem,  so  llial  Ihey  bi«e  bocnma 
exceedingly  rare,  isblle  the  price  at  lacquer  lias  ODor- 
moiisly  increased,  .'<lDiiUr  complaints  or*  liearti  of 
the  proti-M  of  deforrsiall<in  going  on  in  Japnn  since 
tlio  ancient  law,  which  reriuirvd  every  one  who 
cut  down  a  tree  to  plant  two  in  Its  place,  was  abot- 
klied. 

—  A  ClitDanian,  named  Cheii-Ki-Souen,  baa  writ- 
ten a  monograph  on  tlie  tami>iia  Chinese  Ink,  com- 
monly known  a*  India  ink,  from  a  iransUilon  of 
which  the  OH  und  cofourmaii'iJourRiif  jirltita  ihe  fol> 
I'lwlnKalistraol.  Tlir  Cliliicso  wriwt  A.«.'i**»-»«'«\ 
stagt  of  the  picpantliou  ot  liidta  lti.V.-*\*^'«?*:^' 
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racy  uid  einborale  dvtkll.  The  aullinr  Matr*  ibti  ■ 
klnil  r-l  plRniriit  Ink  wiu  dlirnvrn'il  •oinrwlirm  Ijo- 
tv«<-i)  war  nii'l  SMT  B.C.  li  WM  *mpli»>i>il  for  writ- 
tu^  Ml  itllk  wjtli  n  liiiiiibno  rui].  Advnranl  nn  ink 
wt»  ptvpurud  Uosn  •  wrloin  9Ii>ne.  wlilob  If  itlll 
■niiH'ii  In  Clilnn  m  Oie-brl.  Il  nn*  not  uiilll  abmit 
SAO  B.C.  llial  ib(>>  twimn  to  niakp  ilii  ink  tram  tir-ot  or 
Ininplilftek.  Tlii*  noirt  iiai  oUaiiiPil  tiy  btirniiiceiim- 
Ihc  and  pine  wuuit.  TbU  Ink  ir»  mndv  lint  iii  ruurid 
bBlb,  Mill  very  *oan  aupplniitpd  tli«  >t«nv  ink.  Fur 
k  consliipnbto  p^rkiJ  th<^  prnTliicn  of  KIiuik-}^  appciir* 
loliA?e  had  ft  niuno|M>ly  iif  ihk-iniik<cij:.  Under  ili« 
d^UMly  of  Tang,  G)3  lu  {■]&  A.D,.  tlierv  wna  a  *pi-c<al 
oBror,  called  an  In^ix-clnr,  vbo  lind  charge  of  In 
Biaiiuractnre,  I1«  had  lo  (uniltli  ilir  Chliicic  roiirt 
witli  a  MMnln  quniitU)'  i>f  tbi»  ink  iiiiiiiially.  !>i>tnn 
of  Ibe  titfiurivn  M«tn  lu  hnvi-  bfen  '  Iti'ynl  rliiiiML! ' 
focloHc*.  Till-  rmpornr  ninmi  Tscni);  iTIS-VjO  A.D.) 
fiiiiiulcd  too  iinUcrilllcn.  in  n'lilcli  be  sell  t  Ibrcc  hun- 
ilreil  aiiil  iblrii(-»i>:  hnlln  of  Ink  four  lline*  n  yitar. 
The  iiio*t  rel«1)ral#<l  fuclnry  In  (tiliiu  it  lliat  •'(  Li- 
Tliic-Kovvj.  «bo  livoil  in  i)ii!  lalliT  pari  uf  ilii>  rvigu 
of  Tani;,  and  made  an  Fxrcllfril  nrlidc  lie  miujc 
liU  Ink  In  tlie  tbapr  of  n  iiwnrd  or  MaO.  or  lu  miiiid 
caku*.  Tlie  IMl  lit  lit  nnlbfriticlty  coii>I>liril  In 
breaking  up  tliir  rod.  and  pulling  iLt  plrcet  In  walvr: 
If  It  rrtnninnl  inlnvt  nt  the  rnd  of  ii  niontli,  ii  wna 
grniiinc  I.l-Ttne-Kofl.  i^inco  tlic  dcatb  of  thia 
ciflcbniicd  niaiiiifaciiinT,  ilicio  fermii  to  burn  lirnt 
uo  p«rcepin>tt'  adviiniM-  niHdc  in  tlip  inaklriic  of  IiidU 
iiik.  Ill  tli«  nianufncttire  of  lamjibluuk.  m-nrly  vv«ry 
tiling  in  nied  tliut  will  Imtii.  Ilolde*  pine  (vnod,  vie 
niiiy  nfiitloii  |>i>inil<-iiin.  plnnC-nil*.  pRrfninrd  rlri^ 
lluiir,  poincgmiialv  l>urb,  rbliioceroR  liom,  p<-nrl*,  and 
luiitk.  Kur  does  fmiid  seeiu  to  liuve  tweii  «iiiirrly 
wanlliiR.  According  in  ihc  Itcsl  Chinrtc  nutliorilks, 
Ibi^  Ix'tl  Imlift  Ink  auivlU  likn  iiiiifk,  and  Ibc  uddlilnn 
of  uiii-k  not  only  MirrM  lo  stv«  iHmr  gWKln  tbc  r«- 
iirinllniii'e  of  flnn' nrii**.  but  nliuBCIiiall;  niahct  Ibetn 
mom  wnircalilo.  Tlic  blndliig-agcnt  la  ibe  iniwt 
linp»il*i>t  Ingmlirni  tint  lo  Ihp  lampblack.  In 
f«nn«'r  tinier  clii«  inadt!  from  Ibe  boin*  nt  Ibe  rhi' 
nocrrof  and  of  Utn  was  cttiplo]ri>il :  now  only  ordi- 
nnry  filiie  imd  IsiiiRlats  am  u»ed.  Good  ('bliiciu  Ink 
Iniprutrt  wllb  ajce,  and  aliould  niH  bo  utvil  until  n 
few  yi-an  arift  U  t*  inadc,  but  niiiil  be  trntli^Ty  pro- 
tei-ird  Irouj  moipitur*.  In  using.  It  alioiild  only  be 
lulilfd  liai-kvardu  and  fnrwiinU,  of,  for  lonie  unoi- 
plalafd  ri^asun,  rubbiiiK  It  round  and  rnnnd  liantpna  IL 

•*  I>.  Wedding,  aay*  ilio  Alhfnatvm,  bM  hrnii  mak- 
ing «p«riineiilB  iliowbig  lliat  lhi>  rapacity  for  itelil- 
Ing  Incteaaes  wllli  tho  amount  of  »llic<in  pTC)t.-iii.  and 
decrraM'*  nllli  any  riccM  of  tnangnnete.  Tlie  latlrr 
acu  by  iitlcrffiinK  wlili  tli«  crittnlllnn  itnicuiio  of 
the  Iron,  and  conlirui*  I.vdrl>ur'B  idva  that  all  advcn- 
tllloui  bodies  influence  nvldfnj;  In  proportion  to  lli«lr 

BtllOUUI. 

—  CapL  Walker  at  lh«  »t<am»liip  Pars  at  Pbilo- 
delphU.  Nov.  IT,  rcporlm  Uial  on  iwu  auccMtiT*  o^- 
caaloiu  bv  tliluks  bi»  vrstrl  wa*  aavtd  by  the  utn 
of  oil.  In  one  In^ianw  he  was  ruiininx  before  ■ 
li«avy  gale  in  the  ForuioM  Cliaunfl.  China,  and  Uie 


*o«  wax  remarkably  hlgb.     IIU  T«a)el  waa  Ed  grot 

datiitfr  of  Mnic  |ionprd.  a*  Hbe  waa  coal  ladMt  BDd 
v^r?-  deep.  Ue  concluded  tn  try  oil,  and  hung  two 
canvai  biui  upon  each  (|iiB>ter.  ?>ut!l<ipnt  oil  oocrd 
thmnith  the  ranvu  tn  Hn*wer  bt*  purpOM,  and  Uia 
toi  CPM^d  l>r<'skinK  at  once.  Only  four  or  (in  (^. 
loiiii  of  oil  were  expended  In  twelve  hour*. 

Capt.  rcterscn  of  the  Norweslan  bark  British 
Qiipen  reporli  that  alirml  on*  vtar  ago  Itc  Cob>- 
uiati.led  a  vetFcl  whli'li  wa*  tryinjt  to  make  the  pnn 
of  Valencia,  ^palii.  In  heavy  weather  .Iu<t  befor« 
lunkitig  tht^  break u'oler,  the  wind  bau1«l  ah**d,  and 
be  WA1  fon.'«l  to  let  fa  his  aiicbi>r.  The  itortn  In- 
crnaRed,  anil  lean  auvpt  over  tli^  Tt»tt\  fore  and  ntL. 
He  I'-wieil  a  ctiiivaa  loi;  of  nil  froui  the  jibbaonif  I 
anil  the  seat  nu  longer  broke  over  the  leiKi. 

—  The  tlndenlt  of  llerlin  uuiTerslty  hare  orgMi- 
i»,I  a  new  awoeiution  among  llwrnielrea,  — a  locletf 
of  >indi-TiIi  "f  Ibe  icii-ncfl  of  dentli^lrT.  TlM>y  liAnt 
addr-d  iho  Aiiierii-Jin  alara  and  «lr1p«.«  lo  ilieir  b*iuier 
in  iv.-kno»  ledpni-ut  uf  th«  debt  ihiii  Mieuce  me>  to 
the  United  .'*iat«-». 

—  Mr.  Spencu  rntpraon.  Hr^tlati  conaul  at  Reykja- 
vik, writea  to  tb«  London  Stmntitrd  that  on  $«pt.  0 
he  vlsllcd  Cnpo  Ri'ylijaiiei.  Ihv  vnuih.wi'tt  point  at 
ieplHiid.  In  onler  to  obncrvc  the  volcanic  islMitl  whlrlt 
recenlly  apprared  off  thai  cipc.  It  was  fir*!  aeen  bjr 
the  llsht-krcpcr  at  Iteykjatm  on  July  %  and  hMl 
thru  ibc  fbapr  of  an  Irirfiular  tnincaird  Coii',  wiiti 
a  tllKhi  hollow  iin  the  to|>,  and  a  projecting  ibouidcr 
i>n  llie  DOrIb  ildv.  \u  earthquakes  or  oilier  toleanlc 
maulfeaiallons  a^cr^mpanled  lla  appearance;  htit  on 
Aug.  S  a  fcrien  of  Bcvcre  altocka  ovciirred,  slikh 
iplit  the  witlln  of  the  lightliouie,  and  ilaiu«gi-d  ibu 
lampi.  Pur  (everal  dayi  rain  and  fng  ohKurrd  lbs 
Ubtnd.  When  next  xi-cn,  III  •hapr  bad  allnreil:  part 
of  tlm  luuTb  tide  had  fallen  ditun  1nti>  tb»  tea.  fonn- 
Init  two  little  iiioiindR.  atM  leaving  a  M««p,  almnal 
periiendicular  face  uu  lh«  miuIIi.  The  height  <i(  lb* 
iilnnd  h  oboul  ivvi.third*  at  II*  trngth.  It  Ilea 
nbom  we»t'»auth-wc»t  of  Reyhjanea.  Tiro  oSli-en  of  j 
a  Kti'ticb  war  vwiH.  who  recently  vlilled  Reykjonea,  f 
I'kDuiato  il*  distance  froui  Ibe  coaat  at  nii>e  ur  telt 
mile*,  but  Mr.  Paierson  believe*  it  to  be  con»ider< 
ably  grraier.  Wlieu  fitat  teen,  the  upper  part  of  (be 
Inland  wna  perfectly  block ;  but  li  baa  i>ow  begun  (o 
wbfleu.  owing  lo  the  dnippingn  of  th«  mjriail*  of 
*ea-fuwl  wbicli  frequent  the  adjacent  cotut  uid 
ncldh boring  t*landt,  and  ■com  alioaily  lo  bate  taken 
poMeulon  of  the  new  lund,  T1i«  n«>gbborh(>uil  uf 
Reykjaiiea  In  noted  tor  voleuilc  manitrptallun*, 
Ulandabave  fruni  time  lu  lime  riMn  and  lunk  tber«; 
and  only  a  eniipic  of  yvan  ago  a  riotcnl  viuplloD  ] 
oci-urri'd  near  ihe  iipoi  wbero  ihtt  now  bland  llcsii 
colunini  of  knioke  and  aleam  row  out  of  tbo  iMs 
and  large  quontlliui  uf  pumice  wer«  thrown  up.  aad 
Boated  athoni  on  the  nulghborliiK  txMM.  Salurt  ot 
Nut.  i3  git**  pictniva  at  Ibe  p»ac  and  pfcarut  a(^ 
p«ATaiice  of  the  hiand. 

—  Dr.  RuKh,  the  (inrtnan  axplnnir,  left  Sydtkcy  lit 
llie  ti.iinoa  on  Sept.  lu,  u»  axplor«  th«  Plioebu  aai 
Union  l»lMid*. 
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COMIMKNT  AND  CRITICISM. 

IJKVKRAL  vt  K^TiiiM'  or  iin|wrtanoc,  iiIToi^Uiik 
tbe  Mlenliflc  work   or  tlio  govcTimirnt.   nlll 

a)p  heforo  co;igress  during  the  MRsiOD  jiixl 
f  ^Bpciiiil.  First  amoug  Iheso  will  hp  tlic  orgnii- 
iwtion  of  the  two  great  mn'eva  ami  of  tlic 
eigD«I-Sorvicc.  Our  reniU-n*  liavc  alrcndy  been 
iDfonnedlhroiiglilhiiijwiirmtl.nawelUathrougli 
tlie  newspupera.  thai  vlii-  ijnrslimi  ol"  llif  raaii- 
AgcDuiiil  of  tliesc  bure«ii(^  na«  rof«rr<.>il  In  a 
congrouiional  coramixsioii.  (.-onipoecd  of  tlirr>- 
eanatont  and  three  representatives,  ntio  niv  n- 
quired  l>y  lair  to  report  their  couc-Iu^Iohh.  Ii}' 
bill  or  othcrn-ise.  on  or  berorc  the  Uiinl  fttowlay 
In  DecomljL'r.  This  commiHsioii  iiivoltpd  tliu 
aid  or  ihe  Natioitnl  nL-mlcoiy  of  sciences,  nud 
a  report  from  a  ooioaiittee  of  this  body  is 
alreadv  in  tbe  hand*  of  ilio  ronimisajon.  The 
eoncIuHioiis  or  this  report  have  not  liecii 
WUborltatively  made  public;  but,  sct-onliiig  to 
n  newspaper  aec-onnl.  it  reoommcnds  nothing 
more  radieal  than  tbe  contcniraltoa  of  tli<^ 
bureaus  in  iiitcnlion  under  a  •tingle  dcpni-tmenl 
or  llie  govoroment,  and  the  a|>pointnicnt  of  a 
eoriimiaaion  to  control  tbe  imiUcj-  both  of  the 
eoast  and  geological  lun'Cja. 

It  wnti  naturally  expected  Hint  the  commis- 
sion would  itself  enter  n|)D)i  »  thorough  and 
minute  invcMigalion  of  the  subject.  —  a  %'ievi- 
which  was  strengthened  by  the  fact  that  a 
meeting  was  called  for  Nov.  11  :  hut.  u|i  Xc 
Ihe  present  time,  there  air  nu  indiealions  llial 
the  oomnilssion  is  going  lo  enter  n[K)n  any  very 
serious  Inborst.  'tale  one  week  will  remain 
In  it  whi-n  theiw  lines  reach  our  reiulerH,  and 
we  have  not  been  able  to  learn  that  it  hait  done 
any  thing  but  i}o«l[)Oiic  its  meetiugii.  In  thi.i 
U  only  reflects  the  nutm-al  tendency  of  the 
coDgnts  wlioee  terra  i*  .ilioiit  lo  espiiv.  A 
short  SMsIon  is,  nniler  any  circumstances,  uu- 
x<>.  on.— m*. 


favorable  for  new  Tegislatton.  ami  the  home 
would  naturally  be  Inclined  lo  await  tbe  views 
of  tlie  ineomiug  adaiiniairntlon  before  ado|>t- 
'ing  any  men!iuti.-»  which  might  hamper  it.  We 
must  al»o  remcmlH-r  that  it  is  much  easier  to 
stop  a  bill  than  to  pass  it,  and  that  we  can 
hardly  expect  a  measure  to  tie  devised  which 
will  command  Ihv  uuaoimoua  approval  of  all 
eoncerned.  llie  entnbllsliucnt  of  a  bureau  of 
electrical  slandarilN,  a*  prupnitcd  by  the  elec- 
trical  congress  at  I'liibdrliibia,  must  take  Its 
chances  with  tbe  measures  for  re-organiuitioii 
uf  the  survejs.  There  is  do  likelihood  of  an 
independent  mensure  for  such  a  bureau  being 
■iiccecsfnl. 

Other  mailers  which  uiay  be  «x|H!cted  to 
arise  ore  interiuUonat  (n  character;  namely, 
tlie  legaliMilioii  of  the  eonclnftioibi  of  the  Poria 
ekctt'icul  conference  and  of  our  owa  meridian 
i-onference.  In  both  these  coatters  we  csn 
only  ho|ie  that  eongreaa  will  moke  baste  very 
slowly.  There  i«  no  i^iparenl  prehsliig  reason 
for  speedy  a<rtion  on  oilher  subjevl.  since  liotli 
might  veni'  well  liiko  eare  of  themselves  with- 
out legislation  ;  and  there  is  a  chance  of  mucli 
bnrm  being  done  by  loo  hastily  adopting  eon- 
ehiKionn  wh'.eli  maj'  !M>on  be  found  to  need 
revision.  The  slandard  of  light  of  llie  Paris 
t^nreronce  has  not  Iwen  shown  to  be  realizable 
in  practice,  and  tbe  occuracy  of  its  obm  is 
alrenily  being  called  in  question.  In  the  cane 
of  tlie  meridiaii  confenince,  so  far  as  Its  con- 
clusions (lellnu  tlie  counting  of  longitudes  IVom 
firt-enwich.  llie\'  merely  authorize  our  univei-Mil 
practice,  and  tlicrc  i*  hardly  mori-  neeil  of  our 
legislating  u|>ou  the  stibjeet  than  there  is  of 
fuacting  that  people  shall  eat  their  dinners. 
If  it&  iiniveranl  day  la  found  convenient,  ii  will 
come  into  iijw  of  itaelf;  if  not.  eongre»  ought 
not  to  kgnlixe  it.  Altogether,  wi>  do  not  M>e 
miicli  prospect  of  very  good  measures  bring 
ilevised  between  now  and  the  4lh  of  Ww*-**-"- 
and  we  may  as  well,  therefore,  rcconci^*^    ^**' 
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HL'lvet  lo  tlio  prcMpoct  of  nothing  being  dotio 
l>cyond  Uw  possngo  of  the  regular  npproiirialion 
bills. 


The  luriD  increase  of  nn  organic  apcclcs  in 
a  ticw-  and  favorable  Iialiital  liaa  ticco  illiiti> 
Iratet)  hj-  Darwin'a  dci<«i-i]>lion  of  tlio  cnrdoon, 
iliat  iMJ  quickly  »prc»d  over  tlic  Ai-gpnlinc- 
pampas.  A  more  roccnt  cxnmplc  of  similar 
.  success  OD  thn  part  of  a  colonJzor  is  seen  In 
tlio  EogliBli  Hpan-ows  tliat  Ixavc  liccomn  no  iiii- 
racrouB  around  oitr  eoatoru  citiew ;  but  tlio  most 
peculiar  illuKlralion  of  the  clftct  of  better  op- 
porlimity  on  an  old  form  h  foiiiid  in  tti«  rapid 
development  of  scismometrie  iitHlrumeitls  In 
Jajiaii.  The  instrumental  obsorvotion  of  earth- 
quakes Las  bad  but  moderate  advance  in  l<'iirope 
of  liile  jeavs :  eartliqiiukes  arc  too  rare  ttierc  10 
give  llic  (tlndy  Hnlllcienl  iiouri^hinint  for  dcvcl- 
upmenlmueli  beyond  iUi  present  stand.  Uiitthc 
Englisb  and  Geiinan  professors  imported  a  few 
years  ago,  by  the  Japanese  governiuenl,  to  bnlld 
up  thi^  University  at  Tokio.  found  tlio  iinmcr- 
ous  ligbt  »tiouks  iu  lliHl  country  to  be  Just  lb« 
elimiilant  needed  for  tlie  rapid  mtdii plication  of 
aeisniometei's ;  sod  as  a  result  tlie  Eiiropt^an 
jito<-k  planted  tliero  bns  sprang  up  in  such  num> 
ber,  vuriely,  and  i>Grfecllon,  as  lo  k-are  ita  mU 
atires  clsen'bcrc  in  llie  nuild  fur  bubind. 


Wc  direllcTS  In  a  land  of  relatively  few 
eanhqunkcH  rany  profit  by  the  stiidiei  mi>d4'  in 
JspRii,  OS  reviewed  in  another  column,  instead 
of  waiting  for  the  slow  development  of  seis- 
inomelry  among  ourselves.  Kveii  h  brief  es- 
aniinntion  of  I'rofessor  Ewlng's  memoir  and  of 
llie  transactioiiii  of  the  Sebimologival  aociety  of 
Japan  will  sUow  how  lunny  of  Midlcl'stbeorenia 
need  revision  in  the  light  of  tliL-se  newer  and 
more  practical  studies,  and  how  great  ia  tbo 
need  of  systematio  and  co-ordinated  observa- 
tion in  the  aearch  for  the  Beat  aixl  esuM  of 
twismie  dUlitibnnees.  Tbo  st»idy  la  regener- 
ated fiinee  iVIallcl'*  lime.  Tbtr  newly  opened 
opportunity  for  its  cultivation  in  this  country 
i«  described  in  our  notes. 


At  tuk  ruoT  of  tlw  Uttopagv  of  Professor 


Kwiiig's  rooont  work  on  flarUiqiiakcs,  printed 
by  llie  JapnnosG  government,  Uic  date  ia  givei 
as  '3543  (Japanese  era).  1883  A.D.'  Tn  a 
matterof  chronology,  where,  to  avoid  confti.4ion 
in  dates,  a  uniform  system  among  all  nations 
is  the  great  desidcmtuni,  it  would  seem  almost 
aU[)erl1iioiis  to  suggest  the  advisability  of  dr<^)- 
ping  from  the  works  which  the  Japanese  pub- 
lish in  foreign  languages  the  use  of  au  era 
wliich  has  never  been  em|>loyed  in  cltbei 
business  or  olQcio]  corr«s[)ondcnoc  or  reoords 
by  the  JapnneNC  themselves,  wtitch  was  io- 
veiitc<t  and  ofllcinlly  adopted  only  twelve  y<«ra 
ago,  and  which,  though  claiming  to  reckon 
fi-om  tlio  time  of  the  accession  lo  the  Uirono 
of  the  first  Japanese  emperor,  liss  no  rclinble 
historical  basis  whatever,  for  at  le&U  Uie  first 
twelve  or  thirteen  hundred  years,  perhapa 
more,  of  itM  claimed  antiquity. 


In  a  xorrcE  of  tlie  first  annual  reiiort  of  thrf] 
New-York  exiieriuient-statlon  {Scitncr,  vol.  ii. 
No.  ii)  wc  took  occasion  lo  point  out  what 
appeared  lo  us  to  be  the  mistaken  view  of  it^i 
direelor  regarding  the  diiliea  of  an  cxi>crimcnt> 
stiition.     It  would  seem  cither  that  onr  appro- 1 
licnsion  of   liis  meaning   in   the   pTeliminary 
pas!tfij{e»  of  that  rcjiort  was  imperfect,  or  [li»t 
time  and  further  expcricneo  have  led  to  a  te-l 
viiion  of  opinion  upon  tlio  point  in  questlon- 
<)u  p.  22  of  the  present  report  we  Hiid  tltc  fo|. 
lowing:  "  Deforemacb  reul  practical  odvanoc 
can  be  miulc  in  bringing  agricultaral  pursuits 
u'iUiin  the  domain  of  npplieil   science,  mndi 
work  of  n  purely  scimtillc  diameter  must  tiei 
Bccomplislied ;  anil  luipopnlar  as  it  may  Iw  forj 
tlie  worker,  yet  that  worker  who  invesligntcaj 
agriciiluital  problems,  not  from  the  oeoiiomioj 
but  from  the  reajiou  stand-fxMnt,  is  doing  lli«' 
bi'Kl  work,  and  the  work  whicti  in  tlte  end  will 
be  foniid  nnvl  [iru(il:il>li>  in  its  applications. "J 
We  <|iiote  tills  paragraph  because  it  so  wdM 
expresses  the  opinion  whleb  wo  urgMl  In  oar 
review  of  the  first  re|)ort,  tluit  an  eX]>oriiaeut-j 
abatiou  la  primarily  nscicntilic  instilntioQ,  In* 
tended  lo   [ironioto  the  ndvanooiuent  of 
science  of  agrieiiitune,  and  capable  of  Itie  bigb-' 
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e»t  nod  mrat  jicrinaticnt  iiMfUlncMs,  only  when 
it  fulfil*  litis  iaUtDlion  as  far  as  imssililc^. 


Wbellier  the  words  we  bnvc  quolcil,  nii<i 
Otlwra  of  n  similar  Icnor,  mark  a  clinogc  of 
opinion  on  the  part  of  the  director  of  tho  New- 
York  suition,  or  are  only  a  cleaver  cxpressioD 
of  convictions  |>rcvloiisly  tield.  ire  do  not  un- 
dertalte  to  sny.  In  either  cose,  we  arc  gind 
to  w«  Ibo  nciglil  of  tliis  important  institution 
cost  in  favor  of  tho  eciontiGc  conception  of  an 
cxperiniout-alalion.  The  great  need  of  sgii- 
culture  to-dny  is  not  new  voiietles  of  plants, 
or  improvixl  breeds  of  nuimiila;  new  mclbods 
of  ciillivaling  llie  soil,  or  improved  systeni*  of 
furming.  All  tliesc,  iind  many  other  like 
things,  are  good;  but  the  two  great  wants 
arc  a  belter  knowledge  of  priiici])le8,  and  great- 
er iDtell>g;c  nee  to  apply  tUcm.  For  Ibe  latter 
we  mniil  look  toouragric-tillurnl  sdiools:  the 
foruiiT  we  should  require  from  our  cxperimeiit- 
staUons. 


We  do  not  bold  tbet  so  exporiment-alatlon 
tiliould  never  uuderlake  to  originate  or  teat 
now  varieties  of  i>Iants  nud  animala  or  new 
■griciiltinnl  methods,— often  work  of  this  gen- 
vral  character  will  bo  demanded  of  It  by  Ibc 
puLilic,  and  will  prove  of  great  public  utility, — 
but,  in  our  view,  it  should  not  ho  allowed  to 
lie,  or  to  upjiear  to  be,  tbe  chief  end  of  tJie 
station.  Tbe  two  kiuda  of  work  arc  both 
imponnnt.  but  wc  question  Ibc  mlvlsnliillty  of 
attempting  to  unite  Ihein  in  one  iiiHtilntion 
and  uuder  one  management,  t^icli  requires 
fnvilities  and  taknts  peculiar  to  iisclf ;  and  it 
tei'ius  donblful,  wbclher,  as  a  rule,  one  insli- 
tutiou  will  be  able  to  provide  ^ood  facilities  for 
both  kinds  of  exi)criiueiitatioH,  and  Mtill  more 
donbtfid  whether  it  can  find  eunibined  in  one 
person  tbe  diverse  knowlerlge  ami  tisioitig  rc> 
quired  for  their  succcsaflil  prosecution.  With 
the  growth  of  ugrleuttural  experimentation 
there  might  ])i-olilBbly  lie,  we  suspect.  In  the 
iD^ority  of  cnses,  a  sulxlivislun  of  it  into 
two  ovcil.npping  yet  tndepemlent  classes.  Wc 
ftltoiiUl  hnvG,  fifst,  the  experiment-station  prop- 
er, aiming  chiefly  at  a  further  elnddntion  of 


the  laws  an<l  principles  nndorlying  agriculture ; 
and,  second,  the  experimental  farm,  devoted 
mainly  to  carrying  out  upon  a  farming  aonle 
tbe  prtuoiples  worked  out  by  the  ex|)erlmeot- 
station. 


LETTERS  TO  THB  EDITOR. 

•■(  OirmptMUnlt  art  n^unlid  to  6t  m  tirll/aiptmtttt.    Tlit 
mtUm't  mann  It  In  uU  aiu*  n^olnJ  ai  jirit/  o/ guilfitWt. 

Psyohloal  r«B«aroli. 

Y»ttRlts<io  i'(  Ucl.  IToiiuin^il  iwo  Attielcswhidi 
ar«  «(  c^oil  niiieii  for  tli«  (mure  u(  '  psyi-liical  n~ 
»«srch'  In  Aiiiiric-a.  (it  rlii>  flrsl,  ibo  edilorr*!  arti- 
cle, I  ncnil  *sy  llitlc.  It  Is  conllally  wolconieil  l-y  mj 
colltasuo*  still  niysrif  for  It*  rrcnitiiilion  of  llic  rnr- 
rraclitiiB  [nirKirtiinre  of  sn  enttrprlDO  In  lli«  fuitlior 
ilcvclniimciit  ot  wlilcti  our  *n'^Iaiy  will,  wo  iiope,  uo 
hn lid  til  li.iitil  nlili  joim.  Vi'ltb  lli^  f^coiiil  Atliclti, 
oa  '  pRycIilc  dircc,'  oiirni;repm>>ii[  1*  leis  complMe: 
but  weillll  HikI  nnlltlii;;  lit  unmpUln  of  III  tlM^snWu 
allltiulo  nf  till!  •1li>ilni;ui9hcil  wrlt«r.  tit,  too,  n>c- 
ognliM  llic  |.'t;Uimury  of  ilii-  liii|iilry.  whlln  ckarly 
npprelienilliig  JL'>  iliilii-ulili^i.    Un  d rterl lira  w lib  on* 

tllv  lutllei!  titc  tnu  o{ipi>»eil  ctaStfS  l)ctiriii<n  wlilch 
pxyeliicat  nrM.-ircli  Itii*  to  clenr  n  pnlb,  —  tlic  pnrty  of 
i-iviy  en^dulily,  and  Uie  |>uiy  ot  eaiy  Incrvdiillly; 
niiJ  hi!  r»lnii  out  wlih  no  rantc  than  proper  onijiba- 
*1«  Iho  riat>Mii«  caution  wlileli  etirry  (orwnril  nep 
di!iTi»ii<li>.  Vnuxd  and  tupcniiiion  Imvp  nnuiriilly 
K«ltL>il  Dii  whiit  Hlriice  lin«  no  ■yalrniniiciilly  neg- 
lected ;  and  iliotc  wbo  now  onilfuiror  to  takf  tbe 
Kubji'Ct  lip  fniin  [lie.  nrlontlQc  side  miiil  scvcpl  the 
foci  and  In  ('(imoiiucnco. 

So  for.  tlieii.  wc  are  wliolly  al  one  witti  I'rofoasar 
Newcoinb;  but  we  ciinnol  qulle  >o  rnidlhr  follow 
him  111  Iiit  critklrmt  o(  our  own  doing*,  llu  begins 
lij  con  item  III  III-  one  of  our  public  appratt  for  Infur- 
inilinn;  bin  lui  iiritluraioL-ni  ton^nmie  tlinl  all  Iho 
liif<irinati"ii  wliicli  tlio  apjio.-il  bilii^i  in  will  bi>  ii>- 
ganlvd  by  lis  m  a  lafe  b.itii  fur  cuni^liiiiuiix.  Tbn 
apjN-nl  I*,  of  diitmc.  nn^ri'ly  n  Dm  Btirji.  fur  wbicb  It 
wiiulil  be  ililBciilL  lo  liiin^iiit'auy  rlTcotive  iiilnlitnle: 
tlioii);1i  [  iiiity  iiienlloii  IbaC  a  rtty  \*rst  ninimnt  of 
uiir  liifonnaiiiin  I'oniM  to  us  ilirougti  jirifuif  cbaii- 
n#lii.  Ill*  »ifiiiit  and  tmnlniait  of  Iha  evldcneo 
Bccoiilliiit  to  sdviiiStit.'  cnii'iii*  niiiat  be  a  MbtMnent 
labnr.  Ibo  railoiiati!  ot  ubich  ewilil  not  lie  wt  fonli, 
or  ei«a  micK^fttml.  In  ilie  ii'rint  ot  a  *boit  adtcirtbe- 
meat.  And  i>t  lliii  tiibnr  no  portion  li  nture  tmpor- 
iini  ilian  timoneubldi  oe  un'  cliul  to  fliid  ProfCMor 
Xnwr»iiib»i>  ■•xjilii-iily  iy'i-.-^iiUIiii;.  —  ihr  apgiJJalioD 
of  Ibc  (.Ificliiiii-  ot  cliaiK'H.  In  ulj  Ibii!'-  braitoliM  of 
our  niiiilry  witoie  qncillons  of  coi"ri./*nrt  occtir,  It 
U  cliMily  «-t<'Cntl,il  lo  ascertain,  a«  (^eatilif-ly  ai  may 
lir,  liow  far  tli«  rKiliiciileiieca  tnay  fiilrly  be  atcrltiod 
to  fhaacv.  \\'»  hnvp  inken.  ami  xio  Mill  Inhini;.  freM 
ukIik  lo olilan  ilil*  iIlHiiIIk  tofoiTiinll'iii.  Very  wills 
In'iiiir'C'  liavf  bini  nuitle;  niid  Ui"  rriiilt*.  tliouicb 
far  ffom  cii!ii[i1clr.  mny  xllll.  1  Iblnl:.  cUlm  ili'd']<^y 
moru  valliliiy.  iia  a  bult  of  compiiinunn,  iban  I'ro- 
fcuor  Xviroiiub'i  uuhi  al  wtial  ">iny  p!i)ii('luii  will 
cotiMiler  iitilie  willibi  lite  Uiiinds  of  pio'iubllliy." 
It  woiiUl  reqiiit*  miiM  5pae«  Ilutn  I  can  a>k  for,  U> 
cniiiinuiit  on  Pr-'feuor  Kcnoomb'i  numvrlcnl  a^pi- 
mvni  !ti  detail.  But  I  mny  remark  tliat  lie  aoema  Vi 
eonfuao  tli«  argnnirnt  by  ctaiaing  all  together  w1^^. 
lid  ca'ls  'drmna,  illudiMii,  tbtous.'etc;  at  lca»^' 
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.be  nteaut  to  {iit'ltide  In  All  bGtvr<iei-tii.-oii4  group 
vituiii  liiiHiiuinntloiis  i>f  wakiiij;  pcryjiis,  wlitdi  vti? 
RBft^l  «B  by  I'u  th«  ino»t  iiiiponiiiil  iihi-n'>uii*iis  fruni 
«D  «vlilviitliil  iioant  or  view.  If  luiy  oiir,  in  liis 
WAkliig  moiuctkU,  cxiierlonce*  apparitloiii  of  liutiiuii 
tomit  «*  i>ft«ii  M  oiicA  A  week,  wlikb  U  tliir  ili-mrptt 
of  tre'iiwiicy  Uiat  l'n>ti.iuor  Notcomb'n  cakiiiniion 
•MuniM,  It  l»  olivloii*  lliat  iha  appnixiiuai*  (.■uinci- 
iteiice  of  oiie  of  ttiM«  App&rflloiis  with  ibe  deitlh  of 
Uio  corrMiiotidiiifl  liumitn  beliie  will  tin  nii  luilgiilfl- 
Quil  bccIiImiI.  But  m  bavo  not  ounelvaa  mrt  willi 
nay  spactniaii  of  Uili  cUh.  \Vt  bavc  collected  mora 
thai)  a  band  rod  tlnl-liand  •'iuic4  nf  nppiu'ltloiu  cloaclf 
colncMtiiit  irlth  tUi*  llim*  nf  •li'nili  nt  thv  iwnnntMn; 
aiid  il  \a  only  in  a  iniall  nilnnrliy  •}(  iiicli  raxirs  that 
our  liiformaiita.  iici^orilliig  ti>  llii-lrown  account,  hiivn 
bad  niiy  otbar  liillnclnailoii  tliitii  Ihc  aiiparlllon  In 

<|UMtloil, 

TliG  followlns  ikcleh  mnj'  rith'  Id  aliow  llii'  lliiea 
oil  wlitch  our  own  rcuoniiig  in  Ibr  ioill«r  will  pii>- 
crcd.  Wo  are  makliiu  ■  o'liauii,  olilcli,  so  far.  nboirii 
lliBi  in  ihl*  country  Ihi.-  imiporiluii  <if  iwie  penont, 
111  good  health  and  nwnkc,  who  vltliln  tlic  lail  l«n 
yi-an  hnro  liod  a  viaitnl  lialludnntlon  reprvscDting 
(omn  llvinc  p'^non  known  ii>  tlifin.  U  ubuut  one  In 
(lircc  ImnJml.  Now.  IkI  us  mnku  a  supposition  far 
bp-low  tbo  aeiual  mark,  anil  ™Tirii)«  ilic  number  at 
Ibf  JtciguLtinuticcsuf  •.■Of h  ut  Ibose  liallucinatcd  per 
soiii  lo  l\\e.  I.ul  lu  (urUierauppoaa  thai  ou«of  tb«»e 
llTc  persons  Juus  actually  ille  lu  the  conr*u  of  tha  l«n 
yean.  This  suveiib  fnlr,  on  tlii>  whole;  for,  tlioucli  in 
•ome  cose*  mon.'  than  uiie  Tiia^  die  wilbin  that  tlmi!. 
In  otbi^n  iiitup  iiuiy  die.  Arucnliiiic  I(>  llii*  p«Miniit>v 
tlivn.  ItiF  chanoi'  tliikt  tli<:r  df^lli  will  iHkr  pluc--  nltliin 
twuWv  bourn  of  lliu  Ki>piirlll<>n  will  Ih-  i>ii«  in  ::i).'>  k  :i 
X  lOxS:  ihaiia,oii«in:Ul,r>i)U:  in  <-ihi'r  uurd*,  only 
one  out  of  Bvery  Si^.'MHi  of  lli«  liallucliialrd  jwrwiiit 
will,  In  llie  cuiine  ot  luti  >«ai«,  hit  off  tbi-  cuiiid- 
denc»bye1iaiicu.  But  tlnt-e  the  balliicinatutl  jwraoiu 
are  otilf  »  Ilirt'u-hiiii(tr«(lth  of  (lie  whole  populaUun, 
Ihl-  iiii'.-iiis  tliat  the  pro|>ortl'in  ot  Um  whole  )M|>u- 
laiiiin  who  will  by  chance  bare  an  appariUon  ol  a 
pcraun  known  to  Ibem  wlthlii  tw«l*B  hours  ol  Ibat 
pentiu's  death  Is  only  one  In  10,060,0001  Now,  we 
ouiielvet  bavo  a  large  oolleclloa  in  such  recent  cmos, 
rcatiug  un  ^'omI  Ant-band  iDsllmouy;  but  let  ut  put 
the  nuinbur  fsr  below  tbo  mark,  and  say  thirty  c*ms. 
If.  ilieii,  ilic»e  tblnj  colncldoncos  ate  to  he  fairly  at- 
tributed to  cliance.  tbo  population  of  tlie  country 
will  have  10  be  3S8,l>i)0.00U.  But  wo  (rannot  nupiioMT 
that  our  appnal  for  erldonce  ba«  ri'nchi-il  Iho  wboto 

rpiilaUon ;  ami  we  >hall  bo  making  a  lobcr  Mtlmmte, 
wo  rackcni  Ihat  within  tlie  given  tlma  ton  time*  oa 
many  case*  must  havo  occurred  oa  tlinao  w«  happen 
U>   have  enrouiiiRiwd.      Tbii  brines  tlie   nrcpuaiy 

Epulation  np  to  11, 280,000,000;  and  tho  number  will 
further  I mincnMlT  lacTMBed  If  wo  take  count  of 
tbo  fact  tliat  many  of  tbo  coincidences  nre  extremely 
olo*c,  that  the  times  of  ihe  two  events  fall  not  only 
within  twelve  hours,  but  within  one.  Tbiu  the 
tbeon  that  rlinnce  would  account  for  the  cases  could 
only  be  ]u«iitle<l  it  iho  population  of  the  countrr  were 
nver«l  hundml  times  wliat  it  actually  U.  The  r«- 
iftieUo  ad  alumrdum  teems  luleiably  cotnplcCo. 

The  case  ot  drenm>  is  uf  cuune  very  diflercnt. 
We  are  moat  of  usconstiinilyilr*uming.  A  tery  large 
number  at'odil  coinddences' bvlneen  dieanii  and 
I'xtem^il  eveiils  U  certain  to  uci'ur  by  nii'm  cliniice, 
and  the  coses  are  rare  where  the  cormpunilence  is  of 
a  kind  which  itrongly  sugjieits  ivleuatbic  inlluencc*. 
Here,  therefore,  Promaor  Newconib'i  estimate  Is  far 
moreappUeable;  and  we  have  always  felt  ibat  dreams, 
by  tbenuelTca,  could  not  be  expected  toalTonlcnncln- 


alrepriiorot  telepathy.  This,  howerer. doe* not  •( 
iiiufficieiitivasuu  for  ignoring  tbein;  sin^e.  it  Ibe  tact' 
uf  telepathic  cuniniunicntion  be  ntlieewlse  eMahtinhnl, 
ther  may  iIitow  light  which  we  could  ill  alfonl  lo 
neglect,  on  the  isnturo  of  the  mental  and  cerBlml 
prucevies  lurolTed. 

A*  I'cgniila  'bnunteil  houHes,'  n-e  n-n>lily  admit,  nii 
hnioexpfeMlyiwiiiteiloul,  the  tsrgrc-.tteruncertalnl5 
of  the  eviilence  as  coinparcil  wlih  ihe  best  lelepuhh 
cases.    But  even  ht^re  we  differ  from  Prafeteor  New 
comb  In  «ee!n^  a  dinlnctinn  L«Iwcen  ilie  experience 
whicb  we  'kpni  of  some  primi  fttflf  Importaikee.  i 
Uie  experif^ncp  nhirh  be  iiup]>»M!«  when  a  peraoii,] 
lying  awake  sn  hour  nitor  mldnljtbt,   heera   sotn*] 
sound  the  rauM  of  which  is  In-youd  hU  |iower 
ffuOM^    Sounds  arc  (ho  very  weakt«i  sort  of  erldeiKe 
What  strength  the  prima  fiul*  ease  he*,  depend*,  no 
lUi  things  heard,  bul  on  things  seen;  aiid  luan.  not  byl 
one  |M?rson  only,  but  by  srrontt  Independently  and  at 
dlllt'i'enl  limes,  and,  n»  the  seen  nlbrm.  wllhaul  any 
knowteiigo.  on  their  part.  That  the  house  wns  suppoaril 
to  be  '  linunled.' 

I*rofes»or  Newcomb's  concluding  remarkx,  dealln|[ 
wltli  the  r^ptrimentiil  aide  of  telepathy,  deaone  eatv- 
ful  nllcntlon.  Bul  his  objections  here  ml  entlreljr 
on  the  hypottiesis  ot  rlsuol  and  auditory  indlastlMU  ' 
coniclnusly  or  tuiconsclously  given  by  the  'agent* 
to  tlie  '^rcipienl;'  and  though  It  IsdifficuU.  I  know, 

lo  convmco  porsoiLS  who  have  nol  been   prr-tent  lh>t 

sufficient  precautions  haie  been  Uketi  ii>  eliwinata, 
tlii«  soucee  of  error,  it  must  surely  be  aduiitteil 
such  prvcuutions  are  possible.    As  regards  tight,  ne, 
one  will  deny  the  po<slbliilj:  am),  as  reuaKls  bew^' 
ing.  ne  tblnk,  thai.  If  a  ciri'tul  walclr  la  kept,  tha 
■iiviins   of   coinmunicaliou   reenlve   tliMUtelve*    Into 
aliglit  vorlMtiuUK  nl  breathing.    Hafli  varialkins  were 
never  deiccu-d  in  uur  expert  men  ta.  and  In  any  caee, 
could  hardly  be  luppiMed  capable  of  rajHiIly  oont 

Ing  to  the  pen-ipleiil  s  mind  the  form  of  an  Ir 

diagram:  nixl  ihe  itlfUculiy  would  be  iiic 
cases  where  the  signs  would  bnve  bad  lo  l>e  xar 
scluuSi  as  iu  many  ut  our  cxiierimenls  where  we  we 
able  not  ooly  t»  vary  the  'agent.'  but  tir  act  nu 
selves  as  'acenls.'  As  for  'Indications  uheiber  tl 
subject  Is  gfSag  rlglii  or  wrung.'  tliey  mutt,  of  euuree. 
be  prevented  ny  taking  care  i hat  the  'agent'  shall 
not  tfalch  what  the  *]}erclpient'  h  ilolne.  Host  of 
the  spurious  '  thoiisht-reading '  of  the  '  wiTUnc-fnune ' 
would  be  preranlM,  It  the  'wilier.'  Instead  of 
'  willed,'  were  elTeotlvcly  blindfolded. 

But  we  And  imrsclies  once  more  wholly  In  symr 
ihy  with  Professor  Newconib,  wben  be  Hutott  it 
ibe  exjicrlineiiU  must  bo  ropoatod  agilii  ud  iCBln. 
nniler  the  strictest  conditions,  bofon  we  «n  rsMoii- 
at'ly  exTieot  though l-iraniforence  to  bo  ooeeptml  as 
nu  osubllslied  scrantUlc  fact.  So  tar  trosn  NMiuinfE 
the  deninnd  for  more  evidence,  we  an>  oureclvea  un> 
ceasinKty  reiterating  It.  Tbo  reapoasiblHty  for  aueh 
novel  obsorvallorit  cjiinot  be  loo  widely  speesd,  and 
Itlad  Indeed  shall  we  1>e  lo  shift  soiuo  of  it  Id  Amerl' 
can  sbonlders.  Kdmi'mi  Guiixet, 

ifon.  nfK.  1^  tht  .sncirtg /or  pMgtXUal  reararcjl 

14  DsMi'iyiird,  WosUDUuur.  e.W.. 
Km.*. 


Ut,  Qnni^a  totter  ntowtf  aur  _ 

reflections  on  lb*  probabtlltM  InnlrMlBt. 

of  lelepallilc  phenomena,  and  I  hope  for  an  early 
opportunity  to  engage  In  a  further  duevMloD  of  lb« 
subject  In  the  columns  ol  tinltpft.  Tbti  Wilt  nuu- 
rslly  Involve  the  ccmthlerallon  of  (he  poinu  raised  bi 
bis  letter.    Meanwhile  tlivr*  are  two  nunwriMl  dati 
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•nil,  tf  lie  would  furor  me  vtiih  thiMn.  I  ilnmM  feel 
much  tIaUcrctI,  — Rratly,  bUesiimnti;.  fiMiii  tbi' 'v-iiaiu 
rotulu.  of  ihc-  Titiml>er  of  ppnuii!)  of  tli«  :u*p  of  llf  ivi^ii 
ami  upirants.  miikiil  tu  lli«  Briliib  IbIiticIi,  wliotii^ 
atatpineiiL)  Iir  would  ooultlvr  itrlnia  fai-A':  riilllluil 
lo  fall  crcilciicti  {to  Buy<!  liiin  1  iiuy  iviiurk  thftL  I 
aec  no  r*au>ii  wlij  tbfl  niimbvr  should  iiuC  b«  thnii 
ren  to  Iwwiiljr  millloiis);  sucunilly.  Ii1»  c*lliuat«of  ib« 

■lom.  vouiil  nut  li»  ab(iv«  aniiMiiiii  liii»««lf  or  li«rt«lf 
At  ilie«iipL'riiei>f  a»oi;ielfioeiiiltu<ntMtli&t«f  which 
Mr.  (iuni^y  ii  llie  lioiKirar;  kiiJ  lionurad  M«i«Uir7. 
'riii^itp  iiiimbot*  will  cc>m«  lata  my  Ultcuwion.  iiid  [ 
MiifiiM  iiiiii'li  rnilit-r  liava  lliom  fram  an  auiliorltT 
i-niivorik«n(  with  Ihi-  *iil)J«ct  than  alt«mpt  to  Kum*  at 
thorn  niy*«lf. 

SiHAX  Nkwcohii. 

Cbange  In  tbo  oolor  of  the  njn. 

Tlie  uiH^rkaeo  of  Mr.T.  P.  MeCurdy  {p.  U3)  it, 
1  Imngine,  ■  not  nneoramon  ooo.  It  ccrlilnK  BniU 
lllustmttoi)  In  roy  o«n  tatDllir  Andln  tnyfHf;  lite  Irii. 
<vbi«b  wn<  qnllc  hlork  in  childhood,  bavingfornunT 
yvmn  vl»lbl>-  ligbieacd.  until  it  U  mom  corrpcily  de- 
■crlbedasgray,  wltb*had«iol  haul.  Tbefadlnc-imi 
of  bUek  rjtt  «)tb  age  la  a  maiii^r  of  common  otiicr- 
tation;  ojid  [he  cban^n.Jud^ng  from  tU«  facts  witblu 
mj'  own  kuowMgo,  ii  mon.'  apt  to  occur  wberf  Ili« 
iitdlrirliLxl  lakut  after  a  grandparent  who  had  XXw 
■Itirk  tyv.  and  whvre  tli«  immi'diale  paninta  bait  blue 
or  gray.  C.  V.  RiLKT. 

WiHbtiiickiD,  I\& 

Sp«olm«na  aiuaUAilng   Lahauum   'Orit^   of 
the  cnratoUiiw  mUMs.* 

Ii  may  nol  bo  iinlntorMUng  to  the  geologka)  r«ad- 
ora  of  (irtn\Cf  to  know  Uiat  tli«  writer  baa  recCRlly 
r«iv|T(iil,i1irou);hihe  klndnowof  ProfMnr  Jobann«s 
Lslimann  of  tli«  llnlrcnltfof  Brealdu,  a  rtry  ralua- 
blu  mitf  of  rock  (pedmcM  lllutlnuiTC  of  Uw  Utti*r> 
naw  and  liBportamt  work  on  tbe  otigjn  of  lbn«rT*(al- 
liur  ■i^liliu,  noticed  In  Stirnce,  No.  90.  p.  Sn.  and  in 
tbo  Ameriraa  Journal  <if  udenrr  for  Koveniber,  l,1S4. 
p.  '.VOL  TliCfo  fpwimeni  are  lixly-Ibrre  In  iiiiiDber, 
mid  wiT<-'i;i>ll«clcd.  paTtlyb* Pn>(rt»orI*bipi»nnhliii- 
■elf,  unci  pnrtly  unJi^  bis  iinmyiliil'-  niiiwiritiftii.  Iti 
llic  graniilito  nrco  of  Saxonr- nn'l  in  lltnw  (Mtrttof 
Bavaria  whlcb  br  ba*  iuivIh  llie  9nl>Ji!ct  «f  hi*  •immUI 
■tudv.  They  rxblbli  In  an  uxmlli-nt  Riaiiii«r  iMwrlj 
all  IboiHr  pbmomuna  aicribed  by  the  nulbor  of  the 
aborc  memoir  l<i  me(Bnior|ibi»iii  bv  t>n^uur«,  npw 
clalljr.  honrerer,  tbe  cbangva  wlikh  certain   maaHT* 

fi]rrox«ii«  rockaof  Saioujr  bate  undorfoDo  lit  beeon- 
0^  homblendlc  RobiMa  exactly' aaalufcou*  to  dniUr 
■Iteralioiia  Irai-eil  by  the  preMnt  writer  In  the  rock* 
near  Baltimore. 

Tu  all  aluilvnt*  of  mvlaniorpbltiR  and  of  itmctural 
oeoloity  In  blsbly  cryttalllne  rosloni.  ibl*  work  niiKt 
be  uf  ab*orbliii!  IntcreM  M  nndoulilc'dlir  Ibo  mail 
advanced  nf  Itekind;  and.In  ipltnof  lio  mprrb  ntUi 
of  most  MtUfnctoiT  pliolographk  llluitTatmns,  It* 
r«Mlen  may  ba  kIwI  to  know  that  ibli  (uite  of  origi- 
nal ■peclinena  In  In  tbq  pp[mgra|>blul  laboratory  of 
the  John*  Hopkin'  nnlr«niiy,  wliere  It  will  alwan 
be  aoCMdbIa  tu  mch  piTi<  <ni  s*  may  be  f  nlere*teil  l» 
•umtnloKlt.  Gkii.  u.  Williams. 

Balltaoiv,  Xdv.  n. 

Bot-fli«a  lo  m  turtle. 

SiMie  dan  *&>  I'ruf.  T.  Robiiuon  of  flowanl  nnl- 
venlty  called  my  attention  to  a  box-iiirtlo  IClaludo 


caniUnal  wbifh  had  in  tbe  rautdc*  imi  i-illtertldeof 
ibi!  nock  about  iblrteni  lir-:e  bol-llr  larvae.  The 
turtle  was  alin.  but  evidently  snffereil  inconteiiluncc 
from  the  Intiudvrs  which  hru)  taken  up  tbeir  abode 
lit  n  point  frooi  which  lliey  could  not  be  dIUudgedby 
claw  or  lieak.  ThcT  were  renovcil  villi  forcepa,  and 
sent  to  Mr.  Iloward  of  lli«  agtfeiiltursl  bureau,  who 
Informed  me  Ibat  Ibey  belon^id  to  tlie  fninlly  Oe<trl- 
dae,  and  to  a  genu*  |>rabal>ty  andeKrllml.  He  alaii 
Imtu^t  lo  my  aueniioii  nti  exactly  naralli'l  cii*n  r*- 
poneil  In  tbo  Amrricmi  natumfM  (xtL  CM)  about 
two  y«<ar«  a|r<>  lijr  Prof.  A.  S.  Packard. 

Fhkdkiiiok  \T.  TRtlK. 

V.  e.  neunal  miHtun.  WMt^tti. 
itn.H. 


On  tb*   tunctlOD  of   tbo  aoTrated    appendacea 
of  tbe  Uiroat  of  Amis. 

Tbrousb  tbo  klulnai  of  Prof.  It. «.  Wilder  I  bar* 
at  present  two  livlnittpeciiueniof  Am  I  a  which  1  pro- 
mts to  employ  shortly  In  a  eomparatlre  study  of  tlie 
bminsof  American  g*Dold>. 

My  Bltentton  wai  Stet  aitraded  to  the  aorrausl 
Appendages  of  Ibe  Ibroat  by  PrafcMor  WlUor'*  own 
note  npon  the  subieci,  piiblltlied  In  the  frot,  Amtr. 
aiuu>e.,  1STU,  and  more  rvcrntty  by  a  refennoe  to  the 
**me  structure*  in  one  of  Sxicemelil'a  adBlnbt*  COB- 
Irlbutlons  to  tbe  aitatomy  ■>!  Ibbet  tttcrpk,  JiiArb., 
I  IU|.  Sacein«hl  condmka.  front  th«  examlaallon  at 
alcoholic  (ipeclmen*,  that  thct*  'lUaella'atw,  dufUw 
life,  in  contlani  nfitlon.  and  thus  help  to  nuicw  tbn 
water  in  the  i;ill*cjvtty.  Such  In  by  no  raeana  tbe 
<tue.  Tlie  ■  llauella'  are  nttaclxd  bv  tliHr  hatea  to 
the  lateral  n^pi^eii  ■:•(  the  Rt«nio-hy»ld  inuvln«  (hyi>- 
poctonlea  of  McMurrkhl,  tbe  «blaf  fuiK'tlon  of 
which  U  to  eiilarEu  the  cavity  of  the  ntoutb.  Whirn 
theae  miMClM  are  at  ri-t).  the  0a)irila  tl«  flat  al'wx 
their  mrfacei:  nb«n  lliei'  i-ontiai't.  Ibe  cavity  nf  ()m 
mouth  is  enUrj^ed.  Ibp  llAsella  en-ctO'l.  and  tbe  bUI- 
•■oven  pushed  ontWAnls.  .\t  ih' ■usceillon  of  ny 
iLMtttanI,  Ur.  A.  B.  Uacallum.  w<i  itlinnUtnl  tbe  prox- 
imal p«Tt  uf  the  muaelo  with  lli«  mult  of  a  nerfact 
•temoasi ration  of  tbe  above  fact*.  The  flntella  tbiu 
help  to  r«iilaee  funetlotially  tbo  aliKiit  dlluiaior  mu» 
clet  of  Ib«  )iilt-eover«.  A  strip  of  onodonMul  liwiM 
■iccuple^  a  proolnel*  almllar  |io«ltlon  on  the  taropee- 
ti>ral  muaoU  of  Ainlnnts,  pafhapa  a  ruillinent  ot 
•Imllar  orpn*  poMoieed  by  tbo  anceil'ini  of  Die  ailu- 
roidi  before  tbe  dltTemailatton  of  tlie  diUtalor  miia- 
clea  of  the  opemliim. 

My  tneclnieiia  nf  Amla,  after  being  In  captivity  for 
•nine  time,  beoamn  vorj  dnmUh,  and  hardly  auy 
Movamente  of  reiplratton  could  be  detccieJ.  Aft«r 
the  ftiti  had  been  removal  for  a  little  uul  iif  Iba 
water,  hownwr.  and  then  rflumnl  to  It,  the  mnv«- 
menta  were  autBdently  aciitr  lo  diidnae  the  tollow- 
lii2  facts:  — 

l>iiTlns  theenlnriienietit  and  ailineof  the  cavity  of 
tb«  mnuih,  lb*  pDilerior  flexible  (and  iniiacular)  bor- 
der of  the  inl).eni<-r  ii  liebtly  applied  lo  the  soft 
part*  behind  Ibe  Klll-oprnlux.  When  the  moutb- 
emhj  I*  quite  lull,  the  in>iuth  cloue,  tlie  muirular 
tinrder  of  the  t;lll-caier  releasm  tU  sucker-llke  hold 
of  tlie  aoft  pstia,  and  Ibe  water  is  driven  out  by  tlw 
ontnutlon  of  the  w»lUof  Ibu  Inomh^;avity. 

Pnrfosaor  Wlldet'e  aocoiiiit  ot  ilie  ainictura  of  tba 
•errated  appcDdaee*  U  to  complnCo  M  la  render  any 
further  reference  to  Ihit  Mbjoot  iiiiiMoeaaatr. 

II.  [lAai*AY  ITiiiotrc. 

VslwntiT  atUtt.  Tiiiwuq, 
Hev.  tl. 
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UurlnK  ili*  piut  ■mmincr  i  rccclvril  a  kltiil  of  gnM 
from  •tvcrat  of  ibo  norihcrn  rUim,  wlilcb  wm  B«iit 
ma  undor  ih«  DU&e  of  tnonna-xnu*.  It  piovnl  lo  ba 
Olycorin  fuluni.  It  wn*  ihm*A  that,  tlia  boc*  wan 
ntlivring  Inrge  iiiiniitlllDS  of  v«fv  dsllclou*  lioney 
hom  tliiigrnst.  I  cnii1ilrciull]vboiiovotbar*iiort,H 
tbagrauwucovoreilnllli^imiircryiitaU.nilf  ItmlRhC 
hno  lieeQ  wet,  iiriil  dipped  liilo  griiiulatod  aiigar. 
ThU  lugar  WM  riT)' 8WCCC  Bn<I  plriuRiii:  nnd  I  linvo 
no  doulit.  tlial,  like  the  ncclor  rrom  .\|)Uldcs.  it  would 
be  whok'iiomc  wiDUr  food  for  been,  miJ  no  injiity  In 
honey  for  tlm  nurkct,  Tli«  brci  pxpicusecl  the  snnie 
cpliiion,  lui  1  Icurii  tlist  Ih^y  nould  not  leave  Ibis 
Brain  even  for  riover  or  lioden  bloom. 

Upon  exnniiiiniioti,  1  found  tbat  tlie  gtui  was 
covered  wiib  eruot  jiraitis,  uid  tbnt  Uie  n«ctar  wm  » 
wcretlon  from  lliis  i)oiKnii"ii>  fimi-iin. 

We  see,  tbeo.  tbai  even  Ibc^  jHiI»onoo»  Prgot,  wWcU 
I  believe  toiDe  of  our  beat  vi'ierinnry  icboTiin  tblak 
UUMd  the  M-callcd  'foot  und  motttIidli«u«'kini>ne 
the  eattle  of  K>nu»  lut  winter,  but  lis  wliuleioine 
met.  Why  tbe  «rmt  tecrtua  ibii  pleatAiil  iwevt,  U 
hird  to  miMvur,  Tbe  nectar.  doubtl«:>,  iiervoH  iltf 
fuo^ie  In  Bonic  way.  A.  J.  G<»aK. 

AKrIcallunilfanctfaUkliliian. 


THE  ' OLD  SroXE  MILL '  AT  NB WPOR T. 

YatvtHQ  myself  tn  Newport  lately,  I  took 
ocvusloD  to  make  some  measure  men  Is  upou 
that  olrl  circular  bu[l<Ilng  iiIkmiI  whoiie  origin 
(wlinlbur  Kngltsli  or  Norse)  there  tins  bcvn  to 
iDtK-li  ilis|)Ut«.  I  liavo  Dot  tbo  8liglttc»l  title 
to  tin  opioion  upon  th.-it  siitijcct.  in  wliicli  I  havQ 
only  a  metrological  concern.  Tbe  buikling  is 
circular,  and  rests  upon  eight  cvlindi-icul  pil- 
lars. It  is  of  suob  «  size  that  any  one  would 
Bay.  before  measuring  It,  that  the  pillars  would 
be  oircumscribeil  by  u  circle  of  four  yards 
railluB.  and  inscriht-d  liy  ojit.-  vif  ihive  yanls 
radiua.  Thtt  building  could  uoL  buve  beeo 
erected  witlioitl  n  drawing  to  Hcnlc,  mo  that  a 
□nit  of  length  niiirt  liavc  been  cniiiluycd,  and 
thiit  unit  (wb(!liior  Norsemen  or  KnglUU  were 
Ihc  builders)  wonld  nndouhledly  b«  a  foot. 
The  Itwlandic  foot  was,  I  take  it,  the  same 
as  Denmark  and  the  Scnndinavinn  countries 
nsed  up  to  the  adoption  of  the  nictrie  sj'stcni ; 
tbat  is  to  say,  it  coiocidud  wJtb  tlie  Prussian 
foot  of  13.36'lnches  Eiigliah. 

I  found  Ibe  diamelors  of  tbe  structure,  meas- 
ured at  thi!  (lilluiit,  as  follows  :  — 
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I  think  there  can  l>n  little  iiue^itiou  tbat  these 
laogths  were  mcaut  to  be  :i4  ami  IS  of  tbe  feet 


uw>d.  But  Aupposing  that  I  ought  to  have 
gone,  say,  faithcr  out  for  the  otit«r  diameter 
(for  instance,  as  far  its  the  bases  of  the  pillars 
extend),  then  I  ought  to  havecut  olf  tbe  Inter- 
Dol  measure  by  the  same  amount ;  so  tbat  tin 
mean  of  the  two  uieatiurea  tbat  I  have  lukvn 
almost  vertiiluly  21  of  the  original  fi-vt.  Tbi 
mean  is '21  feet  0 J  inrhes.  tvhioli,  dividcti  by  S 
givca  1:^.31  inches  as  thi-  length  of  (In;  f<x>t 
uiied.  llimides  tbe  two  lengUiK  just  mentioned. 
I  found  n<j  other  of  snlllcienl  msgnilnde, 
which  I  could  conveniontJymensuro,  esc-ept  the 
hcighls  of  the  pillnra.  These  nppenr  to  he 
intended  to  be  8  feet  fl'om  tbo  top  of  the  basu 
to  the  upjier  side  of  the  cap-stones.  The  lal 
are  li  inches  thick,  as  well  as  I  oouhl  Judgi 
leaving  7(  feet  for  the  height  between  Uie  bi 
and  eupitul.  Thid  could  readily  bo  mensu 
with  n  Inpe-linc,  and  was  meaitUKd '  on  the  io- 
nitles  t>f  Llie  pillars  nt  two  pUccs  on  cadi  pil-, 
l«r.  — oM<?  at  till'  right,  and  the  other  at 
tell.     Tbe  following  itre  the  results:  — 

Nonhanih.  lCii«tnr«li.        Sonni  «rrh.         Wmi  sfi^ 
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Tlic  menu  of  these  is  7  feet  8}  inclx'R ;  bat 
the  two  soiitli-wcst  pillars  are  so  cliflerent  from 
the  others,  that  I  think  it  is  raore  satisractory 
to  adopt  the  middling  heights.  KxdadJDg, 
then,  the  two  highest  and  two  shortest  pillaro. 
the  others  measure 
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We  have,  tlten, 
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I  tnade  somo  other  measures,  whicb,  thonoli 
I  thiuk  them  of  do  Tabic  for  determining  ta« 
value  of  the  foot,  I  proceed  to  ^ve. 

•  Tils  up(' line  I*  bilienil  lorttQintlHialkairin  tocbn^ 
Urtf  aorn«rirn  for  4II  thp  mpaaiirtv-    1^1*  Int  nul  b^cs 
M  I  tiavabirn  iiniblr  lo  ablirin  iha  lapo  U>wrlI)UMMi .. 
tn  any  eur.  (ucb  ■  mmlluii  l«  ot|llglble  l*mna«rfns  i»< 
a  •trutfUiro-  "" 
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■My  Iiitlik-r  was  loit  short  lo  piiablc  me  to 
tiK-.tsiirc  tlio  i]p|Mrr  pnrls. 

Wilhotil.  winliiD);  tu  express  any  archcologl- 
ienl  ojiinioii  wtiiilevei.  1  ennnot  refrain  from 
saying,  tliat,  as  Tar  us  I  coutd  pcreeivo.  all  the 
mugh-cast  covering  Itie  walls.  Ihe  Hiiiooih  mor- 
tar In  the  sochcts,  v(v.,  vivve  a  pari  or  the  orij^l- 
nal  morrnr.  There  is  a  ocrUiiH  nmoiint  of  hiier 
morxar.  I>iit  it  is  reoililj*  dUtinguiKliccI  u]>oti 
ctflM  tn$|icctioii. 

The (inplnuc  tins  two llaofi :  and  the  irtntlow* 
Tormcrly  liiul  franm,  km  if  for  holding  glan. 
Till-  |iroje<;t40ti8  ot  Uip  pillars  beyond  the  nppcr 
part  of  tiM-  lower  suggest  that  lh«r«  might 
have  been  a  ledge  npon  which  a  miller  cov^^ 
dimb  to  turn  ruiinti  Ibc  axis  of  the  «aili«    *^ 
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Uic  wind-iDlll.  Tbe  tvo  separate  Uuee  to  Uie 
flrcplttco  iiiigiic  prewnt  the  drnuKht  fVotn  beiog 
iiitci'fcrerl  wiLli  by  tiiv  axle.  Itiil  woiilil  nol 
ft  Crc  in  a  grbt^mlU  be  duu^erouH? 

Tbe  hcartli  or  tbi*  (irvplucu  wiu>  clovatol 
abovii  llio  floor,  »s  in  :i  rui^.  The  buil'liiiu 
haul  two  sioricu  nbovr  tlir  grouDil.  l\*  toliu 
lieigtit  is  nboiil  Iwcnty-liw  ivcl. 

Tliv  sloiK-s,  mnnj'  or  Ihdni  graoite,  show  no 
(Irill'iDaik*  nni)  no  marks  of  sn  axe.  but  do 
•lK>fr  marks  of  lh«  tiamiDcr.     C.  S.  Pkiruk. 


stnick.  .  .  .  When  al  rest,  or  dnwn  bkck.  It 
considerably  enlarges  tbe  apparent  sixc  of  tbe 
iieuk  and  sboulileib."  Tbo  only  adult  booUfil 
seal,  BO  Tui'  as  1  am  aware,  posMSsed  by  nny 
museum  in  America. UIiilheAinencaD museum 
of  iiiitiiriil  liiiilory  nt  (Viitrid  Park.  New  York. 
Itit  liea<l  in  vfiy  well  n-itn-^i^iitMl  in  tbe  aooODJ- 
])iiuring  (Irawing  (fig,  i). 


rilK 


HOOD'  OF  THB  ttOODEU  SKA/..* 

CYSTOnUOIIA  CIllSTATA. 


Ai.i.  Till!  figures  or  Die  liooded  >>i-.it  whidi  I 
bavv  aecn  rvprtwcnt  the  animal  nitli  a  great 
Uiiicli  on  Ui«  top  or  its  bend,  lliis  buneb  ts 
miutc  to  vary  somewbnl  in  shape,  size,  and 
position,  in  Ibe  difTcrent  illaatralions;  but  all 
agree  in  placing  it  on  top  of  ilie  head,  no  [airt 
ever  protruding  beyond  the  jaw.  It  la  »o[iie- 
limes  pictured  as  extcudinK  troiisvenioly  oeio»s 
the  Oiown.  M>melimes  ilk  a  double  or  ningle  loll 
reiiclilnt;  from  Uie  nose  to  llic  occiput.  Tlie 
i-nrlieflt  delineation  of  it  whicii  tuts  faUeii 
under  ui>  obnerviilion  io  tlliit  given  by  the 
old  miMionary,  Hans  Kgedc,  in  hit  descrip- 
tion of  (irrcnl.ind,  published  in  I'll  (llg.  ]>. 
CiuiiU,  who  WHS  also  for  many  years  a  niii- 
sionnry  in  tiiccnland.  said.  "The  furelieii<I  U 
fiirnistied  wilb  a  thick  folded  nkin.  which  the 
atiimsl  can  draw  over  its  cyett  like  a  t.aii.  U> 
protect  tbeiii  iVoni  utoni-.t  ur  sainl  driven  alioiil 
by  tbe  siirffn  a  xtorm."  And  wen  Dr.  liink, 
in  Ilia  n.'cent  excellent  work  on  I>am8b  (!reon- 
bind.  i(a>-a  tliai  tbU  veal  '  in  well  known  from 
tbe   bladder  on   itn  forehead.'     In  (irillllU'a 


nu.  1. 


'Cuvier  '  ilixMtated  that  the  hooded  aenl  "  liaa 
tbe  power  of  bringing  a  fold  of  akin  placed  on 
tliA  forehead.  TorwnnU  ao  aa  to  cover  (be  cjva, 
which  it  does  wlieu  tJireatened,  or  about  to  b« 

■  AbflfMlafafupwmalwAir^tbsBtalaflmlnaUoiiaf  (bt 
AonNu  (MiMUibin,  Mill  a.t«i. 


no.  a. 

Detcruiiiicd  to  vi»it  tliv  scal-lniher^'  in 
«oo,  I  act  sail  rrom  llalif^  in  I-'ebniary.  I8A3,1 
procef<ling  northward  (Voiu  New  Ion  nd  land  in 
the  cabin  of  the  itl-liiied  I'lotemi.  in  her  annual 
iTuise  to  the  !Mviliiij;-gmntids.     On  ihc  IHili  of 
Mareli.  after  a  fomcwiiat  laborlouit  walk  OT«r 
an  icc-lloe.  I  found  my»o1f  face  to  face  with  n 
family  of  bood»,  and  ilisicoviTcd  that  the  iiiale,i 
—  a  bilge  bcui,  bigger  than  an  o\.  —  inKt*.-adt 
of  having  a  cn-al,  or  fold  of  iskin,  on  Uio  to|i  | 
of  his  head,  was  provided  with  a  great  pnjl>o«>- 
cis,  snggestiug  that  of  the  seaKtlepbant  of  tbe 
antarctic  (fig.  a).     He  looked  on  witli  apfiar-j 
ent  indilfeicnce.  while  his  mate,  soli vitouo  fo 
her  young,  orlvauced   to  meet  mc,  growHnf^ 
lierccly.  and  dittplaylitglieraharti,  otirvol  teeth. 
Winbing  U>  observe  bi:r  aeliona.  I  noito\i-<l  hcfj 
for  a  few  niinntcH  with  my  galf,  —  a  proct-eiHnf 
which  it  i»  by  no  meaiiM  Mafe  to  undvrtaki-  wit 
the  male.     While  t!ii«  encoiintt-r.  in  which  sfa« 
WS8  the  aggn-ssive  [lurty.  was  in  ]>rof[ri-xs,  her 
spoase  began  to  manifest  ib)  mploma  of  utieasi- 
ness.  and  finally  bcC4imo  vcPf-  much  vnrogwdj 
though  he  did  not  attempt  to  drag  his  ponde 
ous  body  to  the  scene  of  the  conflict.     He  a| 
lirsl  showed  Ills  displeasure  by  frowning,  ami 
wrinkling  the  skin  on  bis  long  snont.     The  t\\ 
of  the  prohuKci*  was  ihoii  inflated  and  emptlol 
•C%'cral  linica  in  rapid  Huccession.  after  whitdl' 
the  entire  'hood'  wait  [lartially  inflatc<l. 
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mltlltioii  to  im  tmiiwroua  sud  Gver-cfaati^ng 
conlnu.-Lioii'i,  Uivro  w«s  oiie  ralber  constnnt 
fOiiHtrictloD  nhout  opiHiHite  the  tioairilei,  iu- 
cumplcldv  (liriiling  it  trniwveredy  into  two 
porlions.  ihft  anh^rior  of  wliicb,  ttiotiuh  <liirk  iii 
color,  iiiiicb  rrsembk-8  n  MtuliJcr,  luiil  i-xptnin* 
till!  vulgar  epitltet,  '  bladilcr-iiosc'  oltvii  »}>• 
[iliol  to  IbiB  HiMHJcs.  A  i-iirioiiH  fad  ohtcrwA 
wiu.  tliat,  tluriog  tlic  altcTTinlo  Ulliiig  and  i'iiii>- 
lying  of  tlic  bsl-.  a  noise  nas  prodiiccil  tThicli 
(doeely  resembletl  tliai  of  biibbles  of  nir  nich- 
ing Into  a  bottle  Uom  nliicli  a  liquid  Is  being 
jwurcd.  It  waa  a  loud,  gui-gling  sound,  audi- 
ble al  a  distance  of  tvrenty-llve  metres  or  up- 
wanls.  On  approacliiii;;  iieiirer,  the  animal 
becJiniC  furiouK.  IIl>  inllnled  bis  'bood'  to 
such  an  rxlcnt  that  all  traccft  of  oonstriotlon 
w«rv  olililcrali.-d.  aix).  by  a  s«ri<!s  of  ugly  tonaes 
of  Ur-  licnd.  kept  it  swinging  from  nidi-  to  side. 
Diirin-.'  Ilic  l«n   daji*  tliat    rollowcd,  niioiit 


Fm.  1. 

lifU'cn  iliottsnnd  M-als  wen;  killed  aiul  hatili^d 
abounl  by  the  ci-en-  ol'  Uia  I'roteits;  sikI  I  lind 
ample  <^poTtumti(rs  for  observli^  tlicir  .itlious 
bolt)  upon  the  ice  nn<l  in  llie  water.  I  tbi're- 
lore  stall?,  trittiout  f«nr  of  eontratllclion.  that 
it  is  nttorly  impossible  for  tin-  iiuimal  to  arrange 
his  hcarl-gcar  in  tbo  manner  -ibon-n  in  Rg.  i, 
or.  for  that  mattor.  in  any  figure  tbat  I  have 
Men. 

The  la^'St  males  wliidi  I  kilhid  measured 
ten  feel  In  total  length  (from  lip  of  tio*e  to 
end  of  bind-Hipper).  and  eight  fwl  in  girlli.  I 
think  that  they  do  iiol  attain  their  full  growUt 
until  ti'-ii  or  tiretve  years  of  age.  In  the  largest 
individual  tuoaiiured  the  iiniudated  proboscis 
fxtrndt^l  two  hnndrvsl  anil  twenty-five  milli- 
metres (nearly  nine  inehca)  in  front  of  the 
upper  lip.  The  height  of  the  iiroliosoU  mid- 
way between  the  noxtrils  ami  lip  wan  two  hun- 
dred and  thii-ty  millim<arcs:  height  nt  moutb, 
three  hundred  and  twenly  inillimetres.  This 
carious  development  is  purely  a  ncxnal  cbar- 
act«r,  uo  tract!  of  It  existing  in  Uic  female.     It 


h^ns  to-apiwur  in  the  third  year,  wlwu.  by 
passing  Uie  fliigcrs  into  the  nostrils,  il  miiy  l>e 
iletected  as  a  amall  sac  at  the  extreme  end  of 
the  noae.  divided  tongitudinally  by  tlw  tuual 


ri«. «. 

KOptum  into  two  dUtiitet  ehumlH-ra.  ivhidi 
remain  diitiuct  tbruugtiout  the  auiiuars  life. 
So  far  tut  I  wa»  able  to  axcertaiii  fhom  the  ex- 
amination of  a  very  large  immhcr  of  inttivial- 
uals,  it  continues  to  grow  for  ten  or  twelve 
years. 

Dlsseetlon  of  Um.-  prolKWcis,  when  in  the  adult 
condition,  shows  it  to  be  a  loo§c  toiiscular  l>ag, 
coremt  with  the  skin  of  tbe  nose,  and  lineal 
with  a  continuation  of  Ihc  nasal  mucous  mem- 
brane. It  is  completely  divhlol  for  its  entire 
length  into  two  parallel  chamWm  by  a  Udn 
partition,  which  consists  chielly  of  two  layers 
of  mucous  membrane,  and  is  continuous  with 
Uie  nasal  septum.  The  noarils  (6g.  4)  nn^ 
en|)al>le  of  closure  by  the  contrat-tion  of  mus* 
eutar  tlbivs,  which  arc  so  arrangetl  as  to  act  as 
*phincte».  To  jirevent  int«rference  in  breath- 
ing by  the  falling  together  of  tbe  walls  of  this 


ria.  ■■ 


redumtaut  bag.  the  roof  of  this  probovd*  la 
supported  by  three  large  and  stout  rartilaftei, 
—  oiw  inedian  and  two  later.il  {fig.  ^S-  ^"^ 
mediut  or  septal  carlihigi'.  which  i»  «■  '^" 
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Klion  of  the  mesoUiraoii),  rUcs  nbove-Uic  pltuiv 
of  tbe  top  or  the:  HkuU,  aiut  cxtcntlst  rom-ard 
beyond  tbojiivr.  A  bitntitriil  oxiitiniiion  of  its 
tMute  in  fraut  rormit  n  flrm  ciipiKirling  pnd, 
resting  uiwn  the  prc-maxilbry  liotics.  The 
two  remaining  iMirliitigcs  nre  pnircd. 

Sinot;  rclurning  from  Ihc  senl-flahcn',  I  have 
Qxatnincd  Ihr  ncocssiblQ  works  thnt  would  bo 
likely  lo  mention  tliia  curious  appendage,  but 
have  failed  to  discover  any  thing  upproach- 
iDg  an  accurate  or  uouplctc  d^^acriplion  of  il. 
That  given  by  Fabfidus  more  LIikii  a  century 
sgo  ia  one  of  the  t>esi  All  wHleis  whose 
iLCCOunta  I  have  neen,  incUiiling  the mOiiL  recent, 
agree  in  failing  lo  express  the  chief  cbiiracter* 
tstio  of  llic  nnim.il,  which  is,  that  th<i  80*cntlc(l 
■  liooil '  of  the  male  is  an  inllnlnblc  proboscis, 
proiriiding  considerably  Iwyond  the  mouth, 
which  itovcrhftngt). 

C.  H-vifT  Mkkkum.  M.I). 


MKASURINd  BARTIIQUAKES.* 

Ik  TIBw  of  llio  reci^nl  eartti<^ual<u  In  Englwul,  nnd 
Itie  mil  iburo  recent  ilinkini^  wlilcli  pnrti  at  tbU 
country  havo  «xparlcncRil,  »  nolteo  of  thn  alidve 
work  nrlll  ho  of  npficlnl  ltit«re»l.  I'rufcHior  EwEiiij;'! 
IniiK  rvtrlilvnoe  in  JitFi»n  »a  protiruirr  nf  mcL-h&ni- 
rul  englucurlng  in  the  University  o(  Tukio,  and  hi* 
Mliro  tatwn  III  connccilon  wltli  the  S«l«nio]aglca1 
»ocloiy  tlicre,  ot  wbleh  he  w«t  vlco-preftl- 
(l«nl,  entitle  liim  lu  ijo-nk  with  ■uihorliy 
on  tlib  mbjocl.  Indcrd,  In  Ihln  ma  I  tor  of 
lb«  uaot  meaaunrnient  of  ilic  inntion  of 
the  ground  dnrlii);  ui  earth iiimko,  mIi- 
niolOKlaU  tlie  worlil  orer  ntusilciok  for  eiilightciimant 
(O  foung  Japan,  wliotr  SrUmotogicAl  aiickly,  under 
the  gultlanco  of  the  for(<l^*ii  jirnfrston  In  Iirr  iinlver- 
hllj  and  hnr  culke<>  uf  cn^iiieurin^.  bu  In  thi*  pnrlle- 
iiUr  t^niiicli  tar  uuUtrippvd  Uurupeuii  suUuiuloslat*. 

In  (-lu|>(<^r  i.  PfDti-3»or  Ewliig  give*  a  rtamui  o( 
tlie  Ibeory  of  wai-^-s  In  an  cloitlc  lotld,  u  ■pplicd  by 
ilopklnt,  In  llio  Itrltldi  OMociaiinn  n^iinrttor  11^7.  to 
llio  caiS  of  turroatrial  dittnrbanee* ;  "liiici?  Ilbolli 
MichQi  the  e«rt1u]uuke-nb server  what  to  l<iuh  tor, 
and  EUldea  lilm  In  the  Intarpintatlnn  of  hU  rFsultii." 
Tlib  •howi  how,  from  a  Rlnicie  *iidileii  dUtnrbanee, 
iwniwriei  ut  waves  will  aeiout  InalldirccUonK,— the 
llrtt  ur  normal  wavua  contlstliig  o(  comprvatlon  anil 
eapausiou  d/ the  material  In  Uie  direction  of  iraiiait; 
lbeMcond«rIran«vnnie  wave*  travelling  more  slow- 
ly, and  c»i»ittfn^  of  motion  of  dktorcSnn  at  right 
aaglcs  tu  the  Una  of  tranill,  —  also  how  iXivm  waves 
may  be  rellrctfd  or  rpfrnctcil  at  Itie  boumling-sur- 
faeea  bctwi-rn  dJIIereiil  ilrata,  and  tlinii  by  iiucct'i»l<« 
nflwtkinB  be  rednplicatcd:  ao  thai,  at  a  dlttaiU  pnlnl, 

<  Jtaiwfn  t/uu  Kinkt* dtt>»rMuitl,  TNI6  jDs^aAa  IIMI- 
ttnttyt/ ntlAi.f/^  *.  JEisitJWiMt*  nifanMnnl.  BfJ.A. 
Kirii>e.B.Br^F,IL3f.X.  nUt.nltJ#i)ttK«t*.lM>.  I3*K  ]■.. 
UlftrivplilH.    4*. 


tlie  Tlbralloiw  niU  probably  be  far  dilTcreini  from 
lln  immbar,  order,  pliaxf^,  and  period),  and  g«uet«lly 
much  mora  compUcatiid  than,  thnao  at  the  origin. 
Add  U>  tbia  tbe  ^ect  of  Imiivrfi'ct  rlastldty,  and  tbr 
condition  that  tbe  ori;;liiiLl  ilUturbmce  may  be  a 
torloi  of  allpa  along  a  whole  line  oi- '  fault,'  aad  noth- 
ing tiiitbor  could  lin  dcilmd  to  give  confusion  to  Ibe 
vlliraliona. 

Cbaplers  II.  and  ill.  deal  witli  Inntrumcnta  for 
measurtng  the  boriiontal  motion  of  the  ground.  At 
the  ontiet  Profctsor  Bwing  notca  the  dlfflculUaa  in 
tbe  way  of  piling  a  steady  pnint,  or  tompihlng  *  lo 
tie  to,'  white  ei-vry  thing  around  Is  being  tbakm ;  aitd 
the  cbaracterlBiic  feature  of  every  *eUmonwter  li  lu 
metliod  nf  supporting  a  heavy  moss  SO  IliBt  it  will 
remnln  itendy,  rccnIvinK  no  Inipiil**  (aava  what  la 
unavoidable  tlirongli  frieiloii)  while  ilie  syateu  that 
eupporU  It  la  betn^  sliaken.  As  the  '  horisoiital  ptn- 
dnlum '  neiiimagraph  in  one  o(  lu  foraw  is  coiuidered 
the  bo*t,  and  liu  given  the  greaterpott  of  the  record* 
obiain«d,  iLi  essential  feaiar*  is  here  *hown  In  Bg.  I. 
rwpiilarly  It  might  b«  termed  a  heavy  weight,  swing- 
ing on  a  gate.  It  Is  a  heavy  man.  pivoted  upon  a 
vertical  axis  lliroush  d,  upon  a  frame  free  to  move 
abnut  tite  vertical  axis  be  The  long  light  reed  ma|. 
UpllCH  the  motion,  ami  recoril*  it  upon  a  rotaiitig 
Miiflkcd-gloM  plaie  by  the  ateel  puliiler  on  it«  end. 
TbU  reed  li  pivotod  at  d,  with  nio»t  of  its  weight 
taken  up  by  iIm  coll-sprfng.  whose  tension  I*  adjiut*> 
ble  ml  e.  Tbe  parts  flf  this  supporting  lev*r  and  long 
reed  arc  so  proportion  (.-ft  llial  in  the  eertleal  aitla 
tbmujih  il  Met  tbe  contrcnF  pi<rcnMion  relative  to  tbe 
axis  be  :  hence,  if  ilile  it  sliaken  ihroiiigh  be  at  right 


angles  to  the  plane  nt  Uie  lever,  Ibv  vertical  through 
d  will  lie  of  Itself  the  axis  of  liiatantaneous  rotation. 
Independent  of  Ibe  heavy  maia  pivoted  lliere;  Ivcnee 
the  latter  wlU  reeelvc  no  Impilte  at  right  anglri  to  , 
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tbe  plft&e  ot  the  lever,  mts  th»t  dne  to  the  very 
slight  frtctloD  at  b  and  c  and  at  the  marklng-poliit ; 
and  the  purpose  of  the  heavy  mati  is  chiefly  to  fur- 
iiinh,  by  its  inertia,  thenecessar;  fulcrum  upon  which 
to  overcome  thU  slight  frlcUon.  These  priiiclplea,  aa 
regarda  centre  of  percnssioii,  andaxiaof  iDstantaoe- 
ous  rotation  relative  to  the  aiia  of  anpport,  are  espe- 
cially iiinisted  OD  by  Frofestor  Ewing  at  essenUal 
features  of  a  reliable  seismometer.  Two  of  these 
horizontal  pendulums  at  right  angles  record  the  two 


already  obtained.  Tig.  2  shows  this  record,  made  by  a 
pair  of  horizontal  pendniums  mnlUpljing  the  motion 
six  times.  As  here  reprodnced,  it  is  about  twice  the 
actual  motion  of  the  ground.  The  inner  circle  gives 
the  N-S,  and  the  outer  the  E-W  components.  At 
d  and  d'  are  two  cross  marks,  showing  where  the 
pointers  rested  when  the  plate  wae  slopped  ;  and 
their  angular  distance  is  thai  to  be  used  In  connect- 
ing the  two  circles  to  obtain  the  simultaneous  moliou 
of  the  two  points.    The  motion  b^an  on  the  outer, 


Fie.  S. 


rectangular  components  of  the  horizontal  motion 
upon  a  rotating  smoked-glass  plate. 

Many  other  ingenious  and  novel  forms  of  appara- 
tus for  registering  the  horizontal  motion  of  the  earth 
are  described  in  chapters  il.  and  [Ji.,  and  various  de- 
vices are  described  in  ch^ter  iv.  for  measuring  the 
vertical  component  of  the  motion. 

We  reproduce  the  trace  ot  the  earthquake  ot  1381, 
March  8.  Fortunately,  Professor  Bwing  was  present 
during  its  occurrence,  and,  as  itdrew  toaclose,  lifted 
the  marking-levers  from  the  plate,  so  that  their  sub- 
sequent trace  should  not  obliterate  at  ail  the  record 


E-W,  circle  at  a  (corresponding  to  a'  on  the  inner), 
and  thence  can  be  easily  traced  nearly  twice  ronnd 
the  circle  to  c,  where  the  pointer  was  lifted  (corre- 
sponding to  c'  on  the  inner  circle).  There  was  no 
appreciable  motion  in  a  N-S  direction  till  about  tea 
seconds  after  it  began  at  a,  E-W  ;  but  it  began  qolte 
suddenly  just  before  b',  and  can  he  traced  twice  round 
to  where  the  plate  stopped  at  d'.  The  rotation  time 
was  about  eighty  seconds,  and'the  earthquake  had 
lasted  about  two  minutes  and  a  half  when  the  plate 
was  stopped.  Feeble  movements  were  observed  ao->sa> 
time  longer. 
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In  flg.  U,  rMf«M<M-  Ewliig  liu  urrftitly  comblMd 
llie  motion  at  (hu  twu  cc>iupoii«iili  so  lu  to  give  th« 
■ciniil  path  ot  k  point  ul  ibe  caj'lh'ii  nirfnce  (or  » 
iihon  iiiicmil.  Fnwi  r  to  q,  Mlowina  tlic  urrow- 
hvaJs.  It  »how«  Ilittt  motion  (tnivjcnllioil  *ls  tiinrii) 
■ttirlng  nn  iiitcrvnl  at  lIirM  Mcoad*. 
Till*  namvcbitracTlurlsticwrigglinsntotfonUshowu 
In  ng.4,  which  1>  tli«  polin'reoonl, 
Hi«enin«d  Uirnpand  a  halt  ilnio*. 
upon  aatstloTinryplnle,  (rftmcarth- 
iiuake  whtcli  ucciirral  on  April  S3. 
I'iSAi  and  lutcil  (oar  mlnuti->  atid 
A  half.  It  [•  •iiittc  llk-ely  thitt  Ihc 
eartliquftkiM  whicli  recnnlly  thook 
up  iiiir  niiiMli'  aiiii  wwlviti  stAtM  would  tiavx  sivcn 
«  soTnewhnt  »lQil!.ir  record. 

The  princJpnJ  i-haraclorliUc*  of  tlic  avcragi.- pjirth- 
qunke  Iti  the  pUlii  o(  Tohloam:  1°.  Tim  motion  ot 
thfi  ktouikI  bvpnH  vury  Kradually.  S°.  All  rnrth- 
quake  coii£|gE«  ot  iiuinjr  Bucvonir«  mov«ni«iiU,  ftnd 
Ui«re  i>  allnoit  alwaji  no  single  lan^  one  wlikh 
>tMid(  oat  proiniiivntly  from  thn  mi.  :i°.  TIid  dli- 
iitrbauco  «iidB  even  hota  icritdtially  Diiui  It  hegln*. 
(°.  The  niDge.  the  porlod,  uid  Ibi'  (lir^ctioTi  of  iiiuvo- 
■iiviit.  are  cxcocdinj;l]r  and  IrrcguUrly  nriahk  diiriii|: 
nil)'  one  rnrthqiiakn.  V.  Tha  diinitinii  of  dlsturb- 
niicoof  the  yrounitt*  rarely  leM  then  onemlniito.  and 
i>tt«n  •cTtntl  iiilnuloi.  6°.  Kvca  In  »oin«wbnt  d«- 
nlmctive  earth ijuftliw.  tlic  givaleit  diiplaoi'mi.'iit  of  a 
liulnt  on  the  mitfncc  <if  Ibo  noil  I*  uiily  a,  hn  mJltl- 
iiMtrea,  T**.  Ttx'  v»ttii-ii1  iiiotloD  I*  di-iierally  ninth 
low  than  the  lioritonlaJ.  S^.  A  mus  «bnk<.-ri  Ufti'k 
irnt  forth  in  the  Biotl  nrvpre  «nrLb<]unkcN  ot  Toklo, 
'•luM.  if  It  did  not  (lldp,  tie  tii^d  by  k  hariu»ilal 
fon<i-,  wliicli.  lit  lt«  iiuxiitiiiui,  would  iKtunl  about 
mm  I  111  rty- third  <>I  lu  wi-i;;lit.  Thi*.  r«itularly  r^- 
|ieaii>d,  ii  tulficknt  lo  cnvk  brlc-k  walli,  niid  lome- 
tlnin  t]irt>vp  down  clilmiiRj*. 

T<i  Iho  rnnny  rcadcnt  who  hmP  hail  rio  experience 
of  viirthT|iiak«i,  but  are  acciutomtd  to  think  of  Ihctn 
as  a  Hidden  violent  tbniil,  Mcompli»hing  at  ii  blow, 
•»  ll  were,  all  (heir  dlnanirou*  work,  Ihe  ptecedlnK 
dcacriptlons  will  be  a  iiom«what  ti«w  rer«lallon. 

Prof«Mor  Kwiii;;  jilalnly  fh^fw*  that  a*  lelimom- 
eton,  the  itiiltumetit*  In  use  by  Palmivrl  and  olliais 
are  worilileu;  (or  not  onn  of  tbem  can  be  depended 
upon  to  givn  a  rollahio  in«a«are  of  Ibe  dlrectioti. 
period,  or  amplitude  of  tbo  vtbnllon*  of  the  ground, 
moscof  them  belli);  designeil  lo  Kconl  a  slnxk  rlulvnt 
Uinut  in  one  direction,  and  nolbing  nub«e')iieiii,  and 
th«  icreatrr  part  of  ihom  l><>Init  some  (orro  of  stable 
penduluui  n  lik-h  is  almost  ceruin  to  he  tot  swlnslng 
ill  an  eanhtjuakc  tlimugb  anipliiiidcs  far  Kn^t^^r 
Uian  lliv  earth  iKeK,  and  tliiii  to  nuik  eiilltcly  tlir 
■iiotton  of  th*  latUir, 

One  novel '  tiine-iak«r,'  (he  li)T4iiitlon  of  Profowor 
Mlln«,  wlioip  work  in  Japaa  is  m  w«I1  known.  Is 
worthy  of  nolo.  A  clock  has  Itihoiir,  lulniite.  and 
seconds  bamk  all  on  Iho  centre  of  the  face,  and  of 
diftumil  lengths,  with  their  *ii<Ir  turned  up  into  the 
same  plane,  and  lipped  with  cork  tnieaivd  with  prlnl- 
ot'i  Ink.  In  front  U  a  track  upon  whidi.  wht>n  a 
•«l<ii)o«r."fic  cl'ju-*  a  clrvoil,  a  caiTlagc  tntTeU  up  and 


prvMiiif  a  dink  to  (lia  tut,  and  tlien  back*  off  acalu, 
carrylni!  an  imprenion  of  the  instniilamwa*  iKXllhn 
ot  ibe  three  liaada.  and  leaving  the  clock  lo  go  on 
nndisturbcil. 

Tlir  ctonltiK  Hiaplor  Uvala  of  ihe  eoiu1mcU*e  de* 
tAitBittid  r«>]nin>)nent4of  afchmolojrIcalobiervBtOTX; 
and  a  iicrie»  of  experimeals  by  Professon  Milne  and 
Gray  are  noticed,  In  which  it  was  soiiglit  to  dcWr- 
mtno,  by  a  sRrlo*  of  artltlelal  oartbqnakef  (dn>ppliiK 
benvy  wcishit  in  a  toundery,  and  esplodlns  burled 
carlrtilKi'B  of  dynaiiiitel  hi  connection  with  iIhk'- 
recordins  selimouieten,  (lie  rclocity  ot  (ninamlMlOB 
Ihrough  tbo  jcround.  The*e  gave  438  feet  per  Hvund 
tor  nomul,  and  3C7  f««l  p«r  aocond  for  tnnaverse. 
waT«a.  This  was  through  hardened  i&ud.  Ualkt'a 
earlier  espcrimenia  gave  for  sand  SSTi  r«el,  for  Jointed 
Krantto  1,^10(1  trot,  and  for  solid  sranile  1,0U  feet,  per 
second.  Tlie  Itwt,  Profeuor  KwlnE  ruaatfc*,  la  pcob- 
ably  very  mueli  too  li>w. 

This  rlirnteiit  of  e«rlbquake  loution,  tlie  ireloctly 
of  transirilmlou  through  Ibe  cartli'*  emit,  ii  tery  in- 
exactly kiuiwi) ;  and  the  author  notes  th«  dciit«blUi]r 
ot  exieiidini:  the  obsertaiion  of  eartli^nakn  ovar  k 
considerable  region  of  such  a  counlry  ai  Japan  tajr 
mean*  of  many  sintloiis  connected  by  iclegrapb,  to 
which  slmultaneon*  tlitHt^ljriala  can  be  sent,  and 
at  which  the  same  earthquake  may  l>e  recordtd  oa 
rotating  plate*,  together  n  iih  a  laiord  ot  tlie  ahM)lnt« 
time  Tlime,  It  siifflclenlly  widely  dislribultil  and 
nitmeroii*  eiiouRb.  would  give  n»  vatiiable  data  re- 
garding the  laUtaile,  longitude,  depth,  and  timo  at 
the  origin  of  ihn  dlitiiibnnce,  and  the  veloeUy  of  ita 
trauamlMiun  to  the  aitrface  la  all  dlreelloni.iiuppo*- 
lug  It  rectilinear  and  uniform.  K<-;;Hr<linit  ttie  |>umI- 
lilMly  of  this.  FrofcMor  Ewing.  in  the  article  rvf^rred 
to  above  (.Vntoiv,  Juno  19,  189*1,  speak*  u  (olluwa  : 
"Bui  all  thia  dependa  upon  our  beinx  able  lo  meoc- 
nlte  nl  tbo  rarloua  station),  some  one  vare  ont  of 
ihi>  complos  ncordi  dcpoilted  at  each ;  and,  eap«cial- 
ly  in  view  of  iho  curTllliicjir  iialurr  of  tl>e  motion, 
11  would  be  baxardoua  to  aay,  wUlinut  trial,  wkMbar 
ititacanbe  done." 

In  cr>iicli»lon  Itrany  be  vild  ,llint  tbcwbote  worki* 
eict^ttingly  iiitcffvlliiB  and  vnluiible;  and  Profraor 
Ewing  In  to  be  blglily  conimended  for  thna  brlnglnic 
together  the  best  nssulu  of  modem  iiietluxlt  in  exiici 
■eiamonifitry,  and  for  showing  tbo  sources  i>f  cnor 
Mid  llie  fallacies  lu  older  moihoils  and  iheoriea.  TlM 
work  akould  receive  »t  wlileadlsiribntlona«po**lbla 
hy  Mm  irtilvenlty  of  Toklo.  B.  U.  PAiri. 
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TiiK  need  has  loiiji  been  fell,  among  tlioie  ttisdiinla 
ot  the  ilohns  tli^kjiia  univenity  who  ar*  especially 
tnlrrmed  in  the  slmly  of  natural  history,  of  a  relia- 
ble map  o(  Ibo  adjoining  country,  on  a  lulialile  scate, 
and  so  mounted  as  to  be  adaptml  f of  cooTenUnt  pockal 
usu.  It  Is  holicved  that  a  tow  word*  ngaidlne  Ui« 
method  by  which  the  want  ot  it  liaa  bMU  romtiUy 
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»iippll«<l  ill  BAlUmoiv,  «tU  hava  num  ibsu  a  mntly 
local  liiicri.-it. 

TUc  Biudeuui  and  loMnictors  ol  t1i<  nnix'cniljr 
vhntc  vork  nniiinilly  Inclinca  Iheni  to  out-of-door 
(■vplonniniiR  an'  itwoclntril  lii  wlml  )■  known  a*  llje 
ItAturallsta'  fleld-chili ;  nml  It  km  doddtd  hy  the 
meiDben  uC  this  dub.  dial  n  iimp  on  a  lealo  of  a 
mile  to  Ibo  iDcb,  covering  .-ui  urea  Iwuiity-Bve  milM 
fquarv,  wllh  tIio  city-ball  i>t  BalUmorc  n*  it*  ctnilrul 
p«iiil,  wotilil  iimplj'  (upply  all  prsMnt  utmIii.  I'lir 
difficuHlei  in  ilie  way  of  tli«  Mwitnictlon  of  hik-Ii  :i 
map  vivcr,  linweviT.  conBlderable,  THl-  onnofiTapliii: 
iiiHlTliil'  nlii'aily  Rxlitin);  v/stv  vi>ri'  (iii^iincntu).  jciiI 
varleil  niiU'li  iti  Ihclr  fonii,  ncatc,  anil  icllalilllly.  wlille 
tlie  gPMl  co«l  i)f  n  nvvr  ftin^y  of  ki  liagt.  on  nrrii 
WW  out  of  iliF  i|iii!Mioii.  Mr.  Albert  L.  Wnbiter. 
howcTor,  vrholi.-u]  bad  fi>ury«ar*'exi<erkiiL'i>ailopni:- 
rapher  on  tlio  C.  &  epalastval  mncy ,  tubmiilecl  a 
pljui  to  Ili«  (nuteH  of  tha  nnlTCnity,  which  mot 
wiih  lliirir  licnriy  apjiroral. 

All  ninps,  of  whalauevcfr  klud.  tvlatiii):  to  the  areu 
III  iiiidClnii,  wi-rc  cnllcctci]  anil  umfully  cotupaml. 
tIi«iTi<MT  Bcctiraioof  tbnnilwlngroduoedtoauiiKnnu 
•caltf.  A  >lra»lD)(  on  tliaKaIn  of  two  liicticii  to  a 
inite  WM  llioit  oumnencnl.  apun  whicli.  buo^vur, 
only  Iho  nioat  reliable  material  —  ihu  «ork  of  tlii? 
I'.  !>.  i!oaiit-*iirv*y,  which  covarrd  abnat  otie-ihlrd  of 
iliui-titlh!  stwa  —  was  iHcorpurattd.  Tlw  remaliidiir 
of  till*  dtawiiig  wan  l«ft  Matik,  with  tlio  inlviiltvii  of 
pliirlns  upon  It  In  (uiuro  only  aiii^h  lunii^rlul  as  In  u|> 
ti>  ttiH  ttaodard  of  the  coaat^orvoy  work.  ¥nr  ili« 
remaining  two-ibiids  of  iho  am  a  tncing  whs  niad« 
frimi  ih«  beit  nxlsling  lources,  and  the  two  together 
lilmwiiig  anil  tracing)  railii««d  on*-linIt,  and  pboto- 
Htlii>g7*p1i«d.  Thi'  prMant  piibllRhcil  ninp,  Ibervfor*. 
U  oti  a  iicale  ol  oii«  mile  to  an  inch.  nn<]  rcprCKiit* 
ihp  best  csisting  infonnatioii  rvlniing  l«  iba  vlcinily 
lit  Hnltlman!.  II  in.  bowovi-r.  lint  In  any  way  lo  bL> 
rt-^LiIcil  ^u  cnuipli'lit  or  Ihial.  but  only  an  i)>n  llni 
*Ic|i  lunanl  [>i«  altainnmil  of  a  really  uoixl  rt'piv- 
■icntalinii  of  the  region.  It  in  Joubllo-n  fmitty  in 
many  parilculan,  and  Is  teriainly  rrry  •Idlciont  In 
■  liowiiig  iHi  li>j>oj(raphy.  WItli  a  iIpw  to  lu  ini]irovc- 
ni'*iit.  any  aiiocMtSona  n'lallii|Clo<.'litiitr<luUi1sor  llie 
Bonsral  chnrncler  of  tlie  map,  as  well  ai  any  infor- 
mation rcfinrdlng  aociuaicly  di^lerminei]  clntalloni 
wilMn  tlie  arta.  are  ranitnlly  lolli'Kdl  from  all  jmr- 
loiiH  who  may  make  itne  »(  It.  In  thin  uay  it  i» 
hoped  Ibat  the  map  tnuy  be  acinislHtit  gfowlh.  Im- 
prorlug  year  by  jtar  Uiroiigh  Uie  critklim  and  »ug. 
gMiloiw  of  tlituo  iiiirii-itci]  In  ti. 

Aft«r  iho original  itrnnlnghi»on(>i-  Iwon  niail^,  Ibo 
coat  lit  Embodying  iuipnneineuls  nod  publiahiiig  tiic- 
ccaatvo  cdhlons  i*  not  large,  and  may  nully  be  di-- 
fnj*A  by  Ibn  (nle,  nt  a  moderalo  price,  of  lh«  printed 
eopiea.  The  It.-iltlinont  maps,  rat  into  tncilons  and 
mounted  on  Itneu,  folding  inioa  pwk*i-caie.  are  told 
at  a  dollar  each. 

TliMO  detalU  *rr  glrcn  In  the  liope  o(   etlcltlnx 

■iiggestloits,  or  of  Indtlngtlnillarclubt,  Inoilidrcttlu 

where  a  good  map  U  a*  itinrh  needed  oa  in  BalttinoTe, 

to  aiart  the  development  iif  romeililng  iif  the  ■nme 

,  kind. 


ras  kbw-youk  agrjcvi.tural  sta- 
tics 

Stecnd  Mnnunf  ir^wrf  o/  Ikt  hoani  t^  cottrttt  »f  tk* 
Stw-Yart:  ai/nrull«ral  tr/itriiittat'tMlen  fir  rt« 
jfMr  188S.  iitlA  Iht  rtaoHi  of  lit  nfVMIor  «»rf  <mB- 
e«r«.  Albany.  WttA,  Ponont,  k  Co.,  itr.,  ISM. 
578  [..     80. 

In  Ihp  space  at  oiir  oominaml  it  Is  liDixisal- 
blc  to  insk«  anr  adeqiiitte  review  of  tltc  lar^C 
:imoiiiit  of  Miliinlile  work  wLieti  wl-  lincl  in  ttie 
New-Vork  report.  Id  ^t-iwrnl  it  tony  lie  Niii<l 
ibni  It  piu-lukc-s  of  the  cliuracMrtt  of  hotb  tli« 
cliuiMCA  of  cxpcHinunla  »|>okiMi  of  in  our  com- 
n)<.-iit«  on  p.  .iijy.  Some  of  it  lit-*  on  tlw 
horHcr-lanil  U-lwwn  \hv  two,  jirlding  rrsnlts 
of  more  or  \r*%  imtniilinto  vkIuo  to  both  acicnte 
and  priicli(;c.  Wp  inrUidc  liere  stich  expt-ri- 
lucDtA  Its  thofc  ii[>i>n  mdlioils  of  mtling  seed- 
|)otatop8  :  the  inflii<'n<-(?  of  tteptb,  niiil  ilUtaiioc 
n]uiTt.  of  planting,  upon  thf  cioji :  tbi.- plfw;Ia 
ormiilcliiug.  cnllivalion,  mol-pruning.  and  the 
like.  Dthoi'H  arc  more  ilistiniHiroIy  scicntino 
in  tboir  aim.  nin-h  iis  tb<'  lysini^ttT  ntwcrva- 
tioiiii,  tlie  noti-.i  on  bv'u'iilixation  in  niiitzc.  tlw 
i-xpcrinii-ntH  ii]ion  Xhv  inllucnic  of  fuoil  npon 
uiilk  nnii  I'litlcr  pioiliictioii,  eU". 

IVi'tmiH  llii.'  iiiiMt  nolewi)illiy  |H)rlioi)  of  the 
report  is  it«  proposed  methoil  of  cla.osllicnlion 
of  aHilldnl  varieties  of  pliints  for  piiqiow*  of 
idenliflciitioi).  Thi:*  m<-tl)o<l  m  based  on  tlio 
belief,  oondnnvd  ti^i  two  years  '  ubservntions. 
that  those  iwrlitms  of  the  plant  for  wliosc 
«nkc  it  in  especially  eidtivatvd  arc  cotnpuru- 
tivclyi'OHAtani  in  fomi  within  the  asme  variety, 
nnder  the  diTiimstnnces  of  cullivatiou.  whik 
the  a^cnlliirnlly  iiiiini]iorlant  part^  may  ttliuw 
ooDsiderable  variations.  For  example:  Ibi? 
roots  of  any  particular  variety  of  beet  will 
show  comparatively  liltle  vuriution.  wliile  the 
tops  may  i)resenl  very  cfiuHiderable  ditfcrcno'H. 
AillHeial  selection  biw  tieri'  inipro)i)iitl  ocrtsin 
desired  iiualilie«  ujion  the  root,  but  paid  little 
or  no  atli-nlion  lo  the  top«. 

['roceciliii^  ii{>oti  lhi>  liclicf,  it  is  |)ro|iDsc4l 
to  liasc  the  dnssiflcalion  in  ■  agncnllnral  bota- 
ny' npon  the  ogri en Itn  rally  iiu|>ortant  pail  of 
the  plant.  Thus  all  root-crops  would  1)e  iinlteil 
into  otie  elitss,  irrespective  of  llieir  onllnary 
botanical  relationships,  this  cla»s  to  be  suli- 
diTidcd  into  smaller  Ktoa]^»  in  nooonlaiivc 
irltb  the  form  of  the  rout. 

Such  a  method  of  claMiitcution  for  a  par- 
llcuUir  puriione  would  ap[H'ar  to  be  legittnuit<>. 
Ita  flnnl  Ju.tiiHrjiIion  is  to  ho  sought  in  ita 
Micccgit,  and  of  tliiK  it  is  too  early  to  judge 
When  the  obHer%iiIii>ns  shall  have  1>ccd  ex- 
tended over  a  term  of  Tcai-s.  and  the  oonsitvv*;^ 
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oT  viirieUe*  established,  agrteallDtBl  botany 
may  prove  of  mucb  ^-aluc  to  the  rnrmcr,  gar- 
dener, ami  Rccilsinsn.  Until  Iticn  it  belongs 
in  the  catcgorj-  of  hoporni  oxpcriniBnts. 


ilWOR  BOOK  NOTICES. 

A  trralueon  iieailjiaimmio/obtervaiionf,niUh  appU- 
fotions  to  gtoilHic  mork  itml  other  mea$urei  of  jirt- 
e'man.  Bv  T.  W.  WiiiniiT.  B.A.,  IuCa  awiUtAnt 
engiii«er  U.S.  Islie-»iirvt.'y.  New  York,  Van 
SMtraad,  1651.     497  p,     8«. 

Tiis  student  or  tlie  melbod  of  least  a(]iiarG8 
ofU-n  TnilB  to  grosii  tbe  true  aicaning  nnil  sig- 
niHcsncc  of  Ihi;  inL-lhod,  I'rom  tliu  wimt  of  illiis- 
tralion  niii)  wi'll-olmjicn  a]i|)liciilion».  Tlic  diicf 
merit  ofMr,  Wriglit'a  bunk  in  in  the  collection 
of  examples  wliidi  linvc  lH.'on  ilrnwn  from  Lbe 
rc<!ords  of  actunl  work  in  irhicti  tbe  nnlbor  bos 
tiecii  engaged.  Besides  the  applicnlion  of  tlie 
aivtbotU  ol'  least  squares  to  tlie  i-csulta  of 
Iriangnlntlou  and  of  levelling,  a  cbaptvr  is 
derotcd  to  these  metbods  In  relation  to  liiiu- 
nieiiKnnrx  in  general,  nnd  to  the  calitnuiiuii  of 
tlicimoni<;tcrs. 

TliPiw  arc  some  oliseirern  who  are  t^'mptcd 
to  bpliow  in  tlic  inrnllibility  of  certain  criteria 
pro]io4ctl  by  diflVrcnt  wrikT>i  for  thr  determi- 
nation ol'  Llio  weight  of  obsori-attoiis.  There 
are  othei's  who  rojet-t  iht-  niutbematical  criteria, 
fljid  iiivrL-r  graplik-al  nielhaila  un  guides  lo  a 
correct  jiKlgnienl.  Mr.  Wrij>ht  1^*  one  orUiuse 
who  piffcr  tu  look  III  ubsL-i'vntioiiH  friini  the 
l)riiptical  oiiservcr's  [loint  ofviuiv.  Iliit  tri-uliM: 
will  llieri-rorR  be  of  inlcre»l  to  the  mnchomuti- 
dan  who  thsirex  to  franio  crilf^ria  wliidi  will 
represent  more  cloKcIy  the  results  of  cx[>eriencc, 
ntid  will  prove  of  great  utility  to  the  praaical 
inau. 


Ittemi  tms'tt*  in  dtfiamo-tttelrie  macAinrj,  tting  a 
npfiifiarnl in ihinnmo^lecli le mnclt'mtrti.  By  I'lwf- 
SYLVASirn  P.  Tiiojtrsox.  Xcw  York.  Vnn  A'c«- 
traad,  1681.  (Van  Mo*traiid*a.  scr.,  No.  7&.1 
ll3p.,illtutr.    2V>. 

Tne  wrilora  who  rapidly  Assimilate  the  ad- 
vances iu  elecirii-al  engineering,  nnd  pn-sriit 
their  kiiowli-(igc  to  tbe  public  in  an  Intelligible 
way.  utv  tluiiig  very  useful  work.  The  trenliHcs 
of  I'lofessor  Thom[>«on  arc  increiising  njwn 
tlic  elecliidan'a  book-shelf.  Thotiini.'  h»*  not 
arriv<'d  for  a  slnndnrd  lrcnli«c  on  clectricTal  en- 
gineering, on  iicciiiiiil  oflhc  mpiil  changes  and 
development  of  the  subject.  Unlil  we  can 
have  such  a  staixlai-d  ircnlise,  we  Diust  rely 
ujion  broeluircs  like  this  latest  production  of 
l^ofcMKir  Thompson. 


Tbe  reodor  will  find  in  tt  nit  account  of  Hr. 
HojikiDtKiu's  modiUcnlion  of  the  I-^tlison  dyna- 
mo, and  also  a  ilcscripUon  of  the  latest  niodi- 
flc&tions  of  (he  Giilcbcr  macbiiie,  and  al»o  o: 
the  Tbom»on-Ferranti  machine. 


WonJern  and  etiriatitta  of  the  raHieaii :  or,  SloriM 
of  ibt  loeomotiM  in  eFtri/  land.  By  William 
Ri.oANR  KicxKRHT.  Chicago,  Griggt,  ISM. 
10+25*  p.     12". 

OxE  [s  a  little  startled,  on  ojiening  this  book, 
Lo  find  mentioDcil  lliu  "  bitge,  ample-«lmdowed: 
foundry ;  tlie  peculiar  fragrancn  of  b«mt  earth 
niKliron;  .  .  .  tho  boy  oontrulling  the  buga 
Hli-aui-haminor:  .  .  .  and,  llnnlly.  Uicgreatcrnu* 
that  lifU  up  the  monster  in  chains,  and  carrios 
it  to  llic  doorway,  and  sets  it  down  In  all  Uio 
rc»p''^'"'^"'^p  or  its  poliBh  and  paiut,  rviidy  to 
hugin  its  thirty  years  of  toil,"  with  nothing 
preitionlcd  of  them ;  Imt  is  relievwl  immc^li- 
stcly  by  the  statement  that '  tliis  i»  tl>c  build- 
ing of  tlie  locomotive'  lliis  inttxiductory 
chapter.  In  which  'our  old  Homeric  ]»oct 
Whitman '  receivcH  praise,  and  which  may 
have  been  written  by  him,  should  not,  however, 
deter  tlic  iviulcr  from  going  deejier  into  tho 
book.  From  chapter  it.  on,  tli«  writer  UOta 
Ibc  anecdotes  he  has  oolb-cled  in  regard  tt> 
the  railn-ny,  and  has  sucecedi'd  in  bringing 
together  a  most  entertaining  citlleclion.  Tim 
account  given  of  the  Quincy  railway  mu«t 
change  tbe  imincwsion  that  many  have  of  that! 
so-called  '  first  AuK-rican  raib'ond.'  Tho  eluii>. 
leroii  the  'lucomolivc  in  slippers'  isdcvoivd 
to  the  history  of  Ibc  railway  in  the  cast,  and  at 
times  i.t  eapocially  nmn«iiig.  TIte  aulhur  al^o 
toucliea  u[Kiii  tlio  '  vertical  railway  '  (the  eleva- 
tor), upon  tlic  various  mountain  rnllway»,  aiMl 
upon  the  recent  attempts  to  u«  electricity 
a  transmitter  of  power. 
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NOTES  AND  NEWS. 

A  COXFVRKXCK  to  (amiutaie  plan*  for  ibit  S7M«- 
iHKtlc  obsprvNilim  nnd  liiaciiMiuii  o(  eariliqiuUic*  mts 
refoiiily  liuld  in  the  (oomi  of  tbe  U.S.  K«ola^eal 
«tirvi7  111  WutbingUin.  nt  wlikli  lhvr«  war*  prp*«nl 
M^urs.  Powelt.  tlultoii,  aiiU  Glltfer(,oI  llie  >urt«y, 
Abbd  and  Mntvlu  of  lli«  ff^nal-icrvicr.  Paul  of  Iti* 
luvnlobtervainry.Bci^^kivooi)  u(  PriiKYion, and  Davb 
ot  fIsrvnrJ  culli-^e.  It  wan  iloclJetl  thai  three  clai^ 
ii[  obicrvnlluris  iboulil  be  ntunipleil;  tli«<  flrtt  cUtM 
coriaiithtg  nl  tlio»c  miiJe  \ij  *r1(-ri.'|p(i«riiigMlunoin- 
nttn  iif  ajiproved  paiicrn,  upon  wliJcli  U«nn.  Paul, 
llochwocO,  anJ  Marvin  arc  Ui  njpnrl  al  ■iievljilatK 
The  ieemid.(lRiw  (iliocTvniJoii*  will  bcelik-Qj  lo  deter- 
tntiin  ilio   liiue  of  sliock,  probably  by  n>WR*  of 
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riol9ino(:raph  of  rel>ll«elr  modcnie  coot.  Tbe  third 
«■>*>  will  includo  ordin«r;  nou-intmimontBl  otuervit- 
tinii*  arcortllttg  Ut  a  ijitciii  to  be  pmpnniil  by  Pro- 
f«ktor  Ilockwood.  Il  l«  expec[«il  (hnt  n  CMisidtniUe 
nunilMrot  ihc  Seal  >iid  second  clauiDitruuienl*  will 
bo  maimalncd  by  co-opontilou  of  public  InilliuUoDa 
mill  ttovrmnifni  liurt*iM,  at  oliMrT*lntl4»,  jitiyalcftl 
■■boratoTle*,  army  ani-riiil»  and  al^nal-Mnk*  •!»- 
tloni,  Mid  UKTy-ynrds  ;  wliik  (he  ioalrucliuiii  tor  Ibe 
gonenl  olNctTBiloiii  will  bu  >«nt  to  all  Ibe  KgnUr 
and  TOhuitcvr  obicncra  nf  the  alsnal-tarrico,  Elic 
metubera  of  t1i«  tlat«  <v(>utbi>r  tPrvlcea,  and  lo  nil 
othcn  wlio  d«alr«  Id  Aid  In  tlio  work.  In  order  m 
Conc«ntrkt«  work  on  Ibo  iDci*t  profitable  dtitricu,  a 
<ihu[  of  ncordcd  ahocks  will  he  prepared  by  I'mffwor 
ICockwood ;  aud  tlia  ■elecllon  of  itnlloMi  will  ittcn  ba 
dlMuucd  by  Moan.  Hocltwooil,  Abbu,  and  Dnvis. 
Ftirlher  nliulk*  will  bn  undrrtalion  on  \\ir  tnallrn 
iif  blbllcetutihy,  previous  obttrvallon*,  Hi>d  Intlro- 
menU;  tlit-  nliotv  work  beint;  tuider  tb«  iliieclUm  of 
tlio  itoolnglcal  lurrcy. 

— Tli«  r*tMii  work*  of  tbo  U.S.  leoloKlcal  aiirrey. 
and  specially  tli«  rtmarhabk'  n>porl  of  L'apt.  Dot- 
ion,  have  given  an  opportunity  la  rrofuior  Traiit- 
ichold  of  Aioicnw  lo  dmw  n  parnllnl  bclweoii  the 
geological  struciura  ■>(  Colorado  and  tlifti  of  Kuropran 
BnMla,  nbicli  appMra  tu  tli«  bullelin  of  lliu  Motcow 
(OCkt;  of  natiirNlUt*.  In  Ru»ia  the  i^iliiriaii, 
DevonUn.  carbon ttcrou*  llinMtont',  and  lower  Tcr- 
mlsn  lerk-B  ar>  mnrlnc  depotlU,  wliilo  tlic  iip|>cr 
IVnninn  la  of  frvsli. water  or  lerrnlrlal  ari^n.  T1i« 
Irlas  ami  low<!r  Juratslc  rocks  are  also  coiillnenlal 
■lepult*.  or  t»i-nt  to  b«  >0  to  a  sr^*  cxlrnt,  while 
die  np|icr<l<iru»*lc^ronpiare  af:>iii  of  niirlni>  origin, 
an  l>  alao  lb«  cliolk,  which  coulalna  only  Utands  wllli 
l*nd  vpgctntliiii.  Tlirco  part*  o(  tlie  tertiary  suriui 
coiiiim  of  Irrrcili  lul  and  fruli-water  depnalta,  marine 
tlviiuail*  appcariiii;  only  in  thi>  south;  and  tlin  'iiia- 
tci'imry  la  bI*o  a  coiillneniol  tormation.  Such  behig. 
ncvordliiK  to  ProCcnor  Trautschold.  Ibe  alruelurc  of 
Riistlu.  Im  had  alrooity  concluded  Ihut  In  the  north- 
■■rn  hi!nil«|)hcre  tiiure  <rai  a  Kcn^rnl  r«trt'nt  of  ilio 
nva  diirlns  pali'omk  liuiCB,  and  a  growlli  of  coiill- 
neiit*.  iipuii  ivlilcb  Ibo  cafbDnircrous  and  Ihcn  the 
Permian  lloraa  larnnly  inrrtAipd;  Eiiroppan  Ilii<*ia 
lidag.  durliif;  the  trfvulc  and  the  (Int  lialt  of  Ihc 
Jiinudc  pei'lcls,  n  coii<lni.'ni  with  nearly  ili«  aani* 
uulllne*  M  now.  Duiing  llis  iccond  bnlf  of  the 
JunUflc  period,  nn^ibi'r  »ilbi>idcneo  of  tlio  roiitlnrnl. 
and  ail  adraoCL-  by  it  inln  th«  tioil!i«rn  linmUphrri', 
again  Umk  plnc«;  wlllioot  reaching,  howvtcr,  llie 
■amr  l«v«l  ihai  it  hud  hnd  during  llw  pnlcoioic 
period,  the  Ha  r^'malnlng  ihallow.  A  *rcond  retreat 
nf  the  water  took  pl.ice  dntintc  Ibo  lorlUry  and 
■lunlrmary  periods.  Similar  oicillatluni  lulj-Ut  irell 
explain.  In  rrofcwor  Trauttebold'a  opinion,  Ilie 
itmctiir*  of  ilio  <imnd  CaAoii  dUirlci,  whcro  lh« 
cciniieellon  bi-iwecn  ih«  JurMsic  and  iriaMic  il  ai 
cloM  a>  In  Ruttia. 

—Ftom  tacetit  oxpcrtnienta  to  dtHrmtno  tlie  abM- 
lute  force  of  I1i«  fltiiior  inu*claa  of  ilrc>|ioil  cniala- 
oeitnt.  Profettur  Felix  Plairaii  of  Uatid,  B«l|[iiiin. 
concloda*  Uiat  ilie  ul<«olul«  or  Ualk  force  of  tl>e 


muKlea  of  the  clawa  of  craba  la  rrlaiiTalr  w«ak,  and 
that  while  tho  add  lie  lor  iiiiu«k*  of  aome  lamdll- 
liranclt*  arc  mniparablc  with  iboaa  of  maBUnaia,  and 
others  wiih  tiM  more  powerful  mnaclc!!  of  the  tniK. 
the  inutdea  of  Ibe  etawa  of  ctuitaceaia  can  be  cocu- 
rared  only  with  Uie  wcakeit  tnuMlra  of  Ibe  frog. 
The  relation  iMlvven 
tbo  abtoliiie  force  of 
the  muKlea  of  man 
and  the  grMiMt  pow- 
er   i'lnlcnli    b:i<I    ii\>- 
(erri^d  In  [lie  oru*ta- 
ccaiia,  eoovinctd  hEm 
itial   tlie   contractile 
force  of  the  miMcular 
fibre  II  not  tli«  same 
In  all  aiilnixb,     Ar- 
thropuiU  are  Interior 
111     thia     re*|n'Cl    to 
oiammnta  .tnd   to  la- 
nielli  brail  ciia.      Cni»- 
loceant,   like  I  meet*, 
have  III  proiMirllon  to 
ilielr    wu1):bt    cnucli 
greater  [lowor    than 
the    vcrtobratoa. 
When    ex|H>rlniented 
on,  aa  in  ihe  fit^UTC 
gitrn,  he  foimd  that 

comrcon  crnb>  rould  ralao  froni  onr  to  two  find  a  lialt 
hllograins,  reprcMnllnf  h  force  wbkli  bo  i)ioii];hi 
clearly  explained  the  mlaba|a  nndergcne  by  iheic 
animati. 

—The  womnn  meiltcal  uiidenii  of  Parb  baw  pre- 
aenli'd  »  |)eliIioii  lo  the  aiulioriliet  for  permlMion  to 
walk  Ihu  Iii<«|>iial4,  aud  bccoRte houte-surfconi  there- 
in. The  peiltii>n  is  ■u|>[i»rlcd  by  a  coaalderable  num- 
ber ijS  phyaiclnna  and  tunt'oiia. 

—  Tlie  ablp  Occldenint,  at  San  Pranclaco,  Nov.  14, 
rDp<.irt*,  "At  *lx  P.ti.,  Not.  4,  a  bundled  and  Bfly 
iiiiles  off  Mendocino,  Cal.,  had  Ihree ^liorln of  rarib- 
qiiake,  nnd  n  few  houn  later  two  more  heavy  ones." 

—  Sir.  K.  Kiilpplns.  nieteorolegltt  of  Uie  Imperial 
nietoiirolo|[Iral  obWrvalory  nt  Toklo,  detcrltirs  In  tbo 
September  niimlierot  the  .Uf[f/iei7iiR(;m  drr ilnitteKfK 
gtMUKlvifl Jir  vatur-  untf  xttlktrkunde  1Ma*len»,  Ihe 
rapid  derelopment  ol  neaiher  lokgrnphy  In  Japan. 
There  arv  nnw  twonly-tour  ■tallotia  In  iIm-  empire 
connected  l>y  lelecrapli;  and  on  IIm>  haMa  of  liieir 
obierTali'Mia.Mipplt'inented  by  iIe«|Nilclirs  frofii  China, 
three  daily  aytiopiknl  tnapi  nicpuMliIieilln  Japnneen 
nnd  Kiiglith  churaeten.  Olxwivatlon*  aio  laken  at 
all  A.M.,  and  Iwoandnlner.u..*  Japan 'llincwIileL 
it  about  iliDt  uf  ilieKl'iioinrrtdiaii;  toihatiheeveii- 
IngobiiervaUon  corm|ioml<i  to  cifiht  o'clock  'China 
cooit'  lime,  ilx  o'cluek  '  Uenijal  *  lime,  four  a'clorjc 
*  Fenian'  lime,  oiieo'elock  'fierman '  time,  and  noon 
In  ■  EnfiHtli '  lOreeiiwMO  Um(\.  Tlie  director  ot  the 
•errke  is  Mr.  1.  Aral;  and  theo1i>ervcr«,  l(lf|;rap)ien^ 
draiigbiainrn.  and  prlnlera  are  all  Juimncae.  The 
flr«t  wonlliermap  waa  prtnlrd  on  Uarcli  I,  t>#A. v..^ 
the  trl-dally  lime  began  a  month  later,     ""^i^™-  ^'^'^ 
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i>v«il  ol  ilic  MTTim  u  pTMcnt  U  Ibe  xMlilon  «f  IIht 
Uljr-Bix  UbIiiIioumo  to  ibp  otlirr  ■Uiloii*.  aihI  thi* 
oanttractloti  of  n  «iil>iiur1np  nhle  to  (b«  l.iukla  (  (>k> 
CltOO)  UImiiJii. 

—  Tbn  flnt  (inrl  of  ihti  Alba  of  the  WMWm- 
lulitdlc  uiilirnviii-  cuaVOi>M  liM  Inielf  bueu  biu«<l  l>y 
til*-  Spiroail  s:fuloglciil  aun*y  I'l  IVinujrh-nnlA,  llii- 
work  bn'mi;  in  vLirgu  of  Mr.  C.  A.  AUilmrnpr.  It 
romprliH  ilir  ilUirlcl  boiwrou  As1i1»diI  iiii<1  Uahiuiojr 
City,  Mid  Is  in  llie  hoic  Biyle  of  coiiiiructlon  u  (lie 
Mtw  o(  tfae  Pftnther-crMk  bt»ia.  at  which  mcDtlon 
Itw  already  btcn  nmile  In  Srtaicr  (I.  -tfKi).  Tlie  ii««r 
mnju  fully  malnlalii  i)ii>  tiijtti  ■InmUril  of  accuracy, 
anil  iba  iruaful  ilItliiiL'lion  b«lw««it  obaervatioii  ami 
InfvreDM  that  cIvanLCierlseil  Ui«  «arli«r  nunilier  of 
Ihb  InpoRant  contribution  i»  pmetlcnl  groloj^.  Tliv 
■Ita*  ln«luilei  four  iiilnivibi'otii  (I  :li,iliAi,  witli  iiiiitpr- 
xroiinil  ttfty-foDt  contour*  of  niaminulli  cual-b#d|. 
lhre«  Iopo|[rapbical  iliceta  (1:10,300,  with  surfaci' 
fonn  in  t«ii-forit  contounj.  ntid  four  crouMtcctlon 
■heet*  (icate,  l:,|.tt>0|.  Tbf  n'fcmicD-lInn*,  iiinrkliis 
out  iqiiace*  of  tirn  thounand  frnl  on  a  iJitit,  nm  now 
pvojicrly  ailjntlftl  to  tli»  lni«  lucridlnti.  iti»i«ai]  of  tu 
Ihe  local  and  ivrnpararyna^^netlG  iiorib,  as  before; 
■n<l  ihe  ground- color*  rqiPMcnUns  Ihi?  stologlcal  cub- 
dlTlRlon*  are  ifliungod  to  tliiU  of  rather  more  afirce- 
abk  t«iie.  Tlio  fait  tndiCAtlon  of  Iho  known  fuel*  nn 
Ihe  ba«ls  nf  which  ifa<i  arni  anil  altitude  of  [Ii«  coal- 
twdN  are  rcprcMinled,  and  tliHr  careful  teiuUMloii 
tnjtn  hypolbvtical  tliim  iif  oiilcrop  and  dip.  make  it 
painil)lii  for  butli  iIk-  pmcliral  ami  I]ie  liiearetlcAl 
geoloi^Bl  lo  ciM  Uteu!  t\u*U  H'ilh  an  Iitll«  dicct  at 
poulbie  from  the  perwinal  i"|ualion«  of  iboao  who 
made  ih(>  inH|j«.  lli«Idps  IH-Iiig  iMUCd.-foldrd  In  ll><; 
octavo  allaa.  tlx'tiljoclscan  Iw  bought,  iiiifoldol  and 
ain^iy,  at  ainiple  cinl  i>f  prlnljii);,  —  about  lifle^u 
cent*  aplvc«. 

—  In  a  rcrciil  lecture  upon  the  ]an(rua£u«  of  tlie 
Amorlcan  aborisliwn  before  lliu  I^iwell  Inilllulo  in 
IlMlon,  Prtif.  I),  (i.  lltlnton  <riidcnroreiI  t»  show  tli« 
liCiK-'ntl  ciinraciorlttlca  of  Tlie  American  langiuigM  to 
tie  i^ntht*lf,  or  ihe  bletiilin^  of  n  niimlier  of  wonh 
Into  one;  Incrrporation.  or  llir  abiitrplion  by  the  verb 
at  Imib  (itbjcct  and  object:  >nd  ilio  peculiar  use  of 
pTOTioun»,  IHIirr  toatiirra  were  dvacrlbeil  and  llliu- 
ti»led,,Mich  a*  tli«  alxmic*  of  srauiniailcal  xeiider 
nnd  of  the  true  lubiuuiire  verb,  tlie  rarity  of  nii- 
memla  and  of  lite  true  mijective.  and  the  diSennce 
In  lb*  (pevch  of  llietwoBBKcsaiidof  ilifrGrentatieaand 
claaHa.  In  apltn.  liowover,  al  Ihe  absence  of  all  eij. 
nologj,  UiMo  langua^M  am  T017  intcrMtliig,  While 
they  iMk  bi  parti  of  ipeedi.  Ibsr  m«  rlcb  in  liiomes 
and  Idea*.  They  were  iliown  10  compare  favorably 
with  European  lanipui^a  in  reipcct  to  Iboir  locabu. 
lariM  and  theJr  ability  Ui  exprcM  abalraet  Idcai.  but 
to  bt  ilelicieitt  In  respect  to  fcntencv-biilldlng.  'Rie 
Inclarer  dHimed,  however,  that  iIm  iiDportan<«  of 
any  langnage  depended  upon  the  uw  that  wu  nude 
a(  It.  After  (bowliig  tliat  unwritten  LmKUOff^  t*  not 
nscMMrily  tiablo  to  tbe  grMl«*t  ehang**  and  tliictui- 
lliMW.  nnd  that  tanipiaice  lornia  a  uiitfaclory  baaU 
for  Mudylng  the  lawn  of  ethnology.  iJic  character  1*1  Ic 
(Mturea  of  Ibc  principal  aboriBlna]  trlbtt  of  Norili 


America  were  briefly  ikotelicd,  «iu1  iIm  prciiiUHtlr«l 
of  Ibeir  iansaaso  doMrilied.  The  Naiwaial  l^iiRiiBBa 
of  MeilHi  wu  aMerl««l  to  ho  the  only  al-ori-lnal 
American  Ungiiase  for  whicti  a  n-snlar  profruirr- 
ship  hail  bi-eii  oiiablliliod  In  any  iinli'ersily.  Th« 
literature  whkli  ■iirrlvp*.  of  ihe  iialivir  languase*  of 
Mexlea  and  Ceninii  Ainerica.  «ai  di>ftnlbeil.  The 
l«ctur*r  cio*ed  by  uryiug  thane  wtin  itUIiinI  to  atutljr 
the  Ainerioan  lao);naeo>  lo  do  i>i  at  one*,  as  tbe  tiiue 
waiuot  far dliunt  when  thcar  Ungiufjei  would  Iwn 
entirely  dluppcureil. 

—  I*r4tiM«ur  [^.ivenid^  of  the  Sydney  iinlverally. 
•aya  Naliife,  tend*  tn  Ihi!  local  prcM  a  tiiggfllTa 
communtcnllnn,  in  ennn*ctlni>  wilb  the  rvceut  tnnet- 
inff  of  llie  Itrlilth  amcirlalion  in  AIunire«l  and  tlir 
tnvllntton  fonranSed  bj  the  Vielorian  pramler  to  viait 
Mt^ll»)llr^l•  next  yoar.  Feeling  hnnr  liuunaMint«blF. 
for  [lie  preieiil,  ate  the  obrilacl«f  lo  uidi  a  visit,  Ui« 
writer  pn>|>o(ijs  what  >p|>i>ar»  to  be  a  very  win-  allr-r- 
nnlive.  Iintcad  of  looUiii;  forward  to  ■  near  vlait 
from  the  aMOciatlou,  be  •ngsetta  >■  a  prelim  Inary 
^tcp  a  federation  of  the  rarinui  (clrtitlBi-  locietiei  in 
Auilraila.  Tannanta,  and  New  Zealand,  inio  mi  Au»- 
tralailan  aMoctation  for  the  advancement  of  *clence. 
on  tile  Iine4  of  ihe  Biiiinb  aMocIailon.  A  Hr«t  meei- 
Inx  of  tbe  new  aiaocialion  nii)[ht  lie  brid  hi  Sydney 
Oh  the  hundredtb  annlveraary  of  the  colony;  wbicli, 
wilb  IIm  coinhliied  altracUom  of  an  Inlomatlonal 
exhibllton,  nilsbt  Induce  a  fair  number  of  actentlfle 
vl*llor*  from  Knclaiid  to  lake  part  In  lli>-  proceetlln)^ 
After  the  firtt  meeting,  galherinc*  cnul<l  lake  pUre 
annually,  or  every  two  or  three  yean,  a*  nili;hi  tip 
asroed  ii|h>ii  hy  the  incmlwrs.  in  rarloua  pbitts  of 
Autlrala^ia.  The  writer  coneluiloi  Willi  tlie  rrniarV, 
which  few  will  Kalnsay.  that  mich  an  aa*oci>ttaii 
would  tend  sii'Htly  lo  advance  Ibe  hrleiMyu  In  tbe 
colonic*,  and  In  many  ways  materially  favor  tbelr 
proKTCaa  elaewbore. 

—  Dr.  Rolliuann  HnnoiiDors  a  law  of  correlation 
govemlnK  ihe  furui  of  ilie  face  ot  Buropnan  man. 
Two  modmi  Swisa  *kulU  from  ihe  uollecthin  at  Itaale, 
whtcb  may  be  ihipUcai^'d  In  any  coiteoliav  of  Eum- 
|)c«n  crania,  n>iiretcnt  two  t]|)ea  exi*ilng  in  ih* 
prrtent  population  of  Kilmpo.  —  the  brood-faoed 
[rharaaejirotope  of  the  craniologlu),  and  llie  narrow- 
faced  |lepioprOMp«  of  cranioloBy}-  Tlie  breud-faccd 
lariety  l>  wide  botwAon  tha  ejm,  wfili  bn)«d  Uiw 
orbtUi.  aiiort  noM  with  low  brid^,  wide  no*irll*.  and 
hrowl  nioiilh.  The  narrow-facea  variety  lias  a)end*r 
fealiirFs,  round  open  orhlti  vlih  eyn  trt  near  tosMb- 
er.  ioiifi  none  with  high  bridjp-,  narruw  iKwiriia,  a>(i| 
■mall  moutli.  Kliher  rarfety.  If  pure,  will  pment  its 
characU^rislictealiim.  while,  It  craated.  ilieileKreeof 
mixture  may  lie  determined  ^  the  nuuilier  ut  f(«tBr«« 
voiTing,  and  lii*  amount  ot  varlalion  from  tti*  gvif 
oral  lyjit. 

—  Prnfeosor  Haynce  reqiwsta  lu  to  iiaie  ibu  ttm 
cicolns  lontonen  of  bb  l*tt«r  on  p.  4a>tliould  read.  — 

"  1'lierB  It  no  doiilit  wiiataoarer  that  It  i*  Um  r«Urs 
of  iiieii  very  like  thoae  Bril  found  by  EuropMuia  uh 
this  contlneni.  whitih  Mr.  Jacob  MeMlboinmer  will 
help  any  nne,  as  he  did  the  writer,  to  illilnlf'r  fruM 
thi?  |wat-nio»r  ot  ItobeubauMn.*' 
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COMMENT  AND  CRITICtSM. 

The  question  of  manual  tniiniDg  is  begin- 
ning to  receive  in  tliis  country  the  attention 
it  deserves.  Among  the  indications  of  thia 
fRCt,  we  point  to  tlie  experiments  tvliich  are 
ill  progress  in  Now  York,  Philadelphia,  St. 
Ix>uis,  Chicago,  Baltimore,  and  other  impor- 
tant cities;  to  the  admirable  debate  (never, 
we  believe,  adequately  reported)  whicli  oc- 
curred in  the  section  of  mecbanics  at  the 
Philadelphia  meeting  of  the  American  associa- 
tion ;  to  the  report  presented  to  congress  a 
year  or  more  ago  on  technical  education,  by 
Gen.  Eaton,  the  U.iS.  commissioner;  to  the 
interest  which  has  been  awakened  by  the  Brit- 
ish-commission report  on  the  same  subject, 
of  which  three  volumes  have  appeared  ;  and, 
finally,  to  the  action  of  the  Slater  trustees  in 
insisting  that  the  income  which  they  distribute 
among  the  schools  for  freedmen  shall  only  be 
given  to  schools  whcr^  manual  labor  or  handi- 
craft is  encouraged. 

Some  light  is  thrown  upon  principles  and 
methods  i'v  a  recent  paper  on  tcclmica!  educa- 
tion, by  David  Sandeman  and  K.  M.  Dixon 
of  Glofgow.  Tliey  discuss  the  relations  of 
thf  elementary  school  iind  tlic  work-shop ; 
second,  the  part  which  secondary  schools  may 
take  in  prepaiing  boys  for  industrial  pursuits ; 
third,  the  sphere  of  school  work-shops  or  tech- 
nical schools.  Their  conclusions,  which  are 
of  general  interest,  though  intended  only  for 
.Scotland,  are  briefly  stated,  as  follows  ;  Every 
child  should  have  as  good  a  general  education 
iis  he  can  get ;  as  circumstances  differ,  schools 
must  be  adapted  to  different  wants  of  the' 
industrial  classes  ;  there  should  be  elementary 
schools  for  cbihlren  less  than  thirteen  years 
oM,  secondary  schools  for  more  who  can  eon- 
tirluf  to  stud}'  until  they  are  sistccn;  and,  in 
tta.  VI.— va*. 


bfTth,  school  work-shops  should  be  established ; 
apprenticeships  might  thus  be  reduced  in  time  ; 
finally,  trades  should  be  taught  systematically 
to  the  young,  after  they  leave  school,  either  in 
a  work-shop  or  in  a  special  building  detached 
from  a  work-shop,  as  experience  may  suggest. 


An  akguuknt  which  did  good  duty  during 

the  dark  ages,  but  which  has  fallen  into  disuse 
in  later  times,  has  seldom  been  more  naiveiy 
employed  than  in  the  following  passage,  taken 
from  a  little  book  just  published,  '  On  the  dis- 
covery of  the  periodic  law  ; '  — 

"  Ar«  the  atomic  weights  invariable  ?  Tills  qaes- 
tioD  musl  most  probably  be  answered  in  the  affimiit- 
Live.  If  the  atomic  weight  of  an  clement  varies,  such 
variation  la  most  likely  very  sllgbt,  otherwise  the 
simple  relation  between  the  atomic  weights  of  the 
elements  when  arranged  In  Ibelr  natural  order  would 
be  liable  to  be  disturbed." 

Mr.  Ncwiands  (late  professor  of  chemistry 
in  the  City  of  London  college),  who  is  the 
author  of  the  above  passage,  is  also  a  claimant 
to  the  honor  of  having  discovered  Mendc- 
lejew's  periodic  law.  How  far  chemists  were 
from  suspecting  the  truth  of  that  law  in  186l>. 
appears  from  the  fact,  thai,  at  a  meeting  of  the 
Chemical  society,  Prof.  G.  F.  Foster  humor- 
ously inquired  of  Mr,  Newlands  whether  he 
had  ever  examined  the  elements  according  lo 
the  order  of  their  initial  letters. 


How  MUCH  brighter  is  sun  than  moon?  Can 
anyboiiy  tell?  Has  anybody  tried  to  tell? 
What  shall  be  the  standard  of  mcasurt-ment?  . 
Sir  William  Thoinson  has  lately  printed  h  note 
which  conveys  some  curious  data  bearing  on 
these  questions.  During  the  meeting  of  the 
British  association  at  York  in  1881,  he  ob- 
served the  moon  when  it  was  nearly  lull,  and 
at  about  midiiight.  He  I'uiind  the  light  to^be 
equal  to  that  of  a  candle  at  a  distance  of  two 
hundred  and  thirty  centimetres.  Making  ,iio 
account  of  the  lo)Js  of  moonli<;tit  iii  tranSitA*: 
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ttlon  Uiixwgh  Uio  earlb's  ntinospltorc,  Lo  com- 
|>UtC(IUintl«(-iil;V»ov<-i)lIiDi]8nrtdn)illioiMiiillion 
RBndlcs  iniiDt  he  s|ii'c:t(l  urcr  the  luooii'ii  onrlli- 
ward  liciniepb(>rQ,  pnJnlcd  black,  to  sriid  iiit  lut 
iDQcb  Irtjlit  as  we  It^ccivc  from  bpi-.  I'ix>bnbt>' 
ftirty  (liouBanil  inillioii  million  ratuHrs  would 
be  required  to  nllour  for  ubsotptioii.  Sir  Wil- 
llnin  carrlM  lii*  oompmalioiis  a  ItUle  faiLlicr, 
and  figiiird,  tluit,  if  tho  fsoc  of  the  luoou  wliicb 
wi-  wi-  trorc  pniiilcd  Waok,  niid  t-ovci'cd  willi 
candies  standing  packed  in  .sipiarc  orilcr,  loiicli* 
itig  OIK  nnotber,  nil  burning  normitlly,  lh<<  light 
iWblvcd  lit  Uic  I'lirtii  vronl'l  Ix-  aliotit  the  snine 
in  <|iiiiiitil3*  (tu  cslimuliKl  by  onr  cjca)  as  ll 
rcsU>-  it. 

IlowdociS  moDnllgliL  vomparcivitli  «iinlight? 
On  the  8ili  of  l)c<i>!mbcr,  ISBS,  Sir  Willinm 
nioinwin  in  Glu-gow  mcnsiircd  1\k  lirilliaiicy 
oftljc  EUnligtit  nl  one  r.M.,  and  coniputett  that 
il  was  nbout  Onj-tbree  thousand  times  givater 
than  lliat  or  a  candlvflniiic.  Tbi«,  he  sajs,  \» 
inoru  Itian  lliri-ii  tlnioit  the  vnliiit  fouiiil  by 
Amgn  for  tlio  iiilcnHity  of  the  sun's  light. 
*  So  much  for  a  Glasgow  December  aim ! ' 
Hence  he  derived  llio  conclnaioiia  that  the  GLw- 
govr  flunlighl  was  aeventy-one  thonvind  timci 
the  Yortt  moonlight,  nnd  Ihnt  "  nc  catiiiot  be 
verjifar  wrong  in  pstitniiling  the  light  of  AiU 
moon  as  about  a  evvcnty-thoUBaiidtb  of  the 
liiinllgbt  anywhere  on  the  cnrlh."  Those  who 
arc  cuilouB  to  koow  more  of  this  inquiry  will 
And  tlio  note  to  which  va  call  attention  in  the 
proceeding*  of  the  Glasgon  philosopliical  so- 
ciety for  I8K2-«3. 


LETTERS  TO  THE  EDITOR. 

urUir"!  nnui'  it  In  aUfnf  tr^lrnla4}trt^i/gteaj'Mk. 

Tlie  oldest  UvlnB  type  ol  Tertebratea. 

I  WAA  gnllftril  to  liBVa  my  own  cdmcIii •ilium  n*  to 
Um  tiyiitriantic  ii^UIInii*  of  Ilic  |;''lo")<1  SvUrlilani 
varifleil  by  so  cnmpflcnt  an  oiicliml  lnvcittcmor  a< 
Vr.  Oafninii.  The  illtTpK-'iicpii  brtii'vcii  iii  now  iirc 
■A  fcllthMii  nttlior  lliari  rul:  or  bctirr,  |icrliap»,  tli<<y 
aracblillTtlilTcn-ncniiDr  cxpn-ulon. 

At  lo  toe  rfiifiirtTt  aX  IliL-  OplnhnrlliH,  It  mu>t  tin 
rHlWinltfcocI  lhn<  I  iLnlgiiiMl  them  Ioiik  li'foruClitiimy- 
doMlftctiui  nu  known:  nncj  tticii  llm  ntuUuiriit  ttiMt 
unOncHrtnsabu');!  tliry  'atune  e:ilillitl'  Uie'pccull- 
aritl**'  tfo^tA,  »M  literally  iru«. 


'TIk'  palaio-quAidnlo,  not  BrtlciiInlPil  with  t, 
fkull,'  is  n  truu  i.'linnict<^r  of  (hr  typleal  ()mrh<  am 
Itlilii.tc.  Of  counc  the  appurnim.  Iwiiiii  tlii>  kii»|wi: 
sDi'iiim  at  (1i«  Iqwcr  jnw.  must  liavc  «Miir  ■.•oiinr^tlo  _ 
with  tlie  craiiluin;  iitit  II  Is  Inillrrcl.  luiil  not  iltrvcL. 
TItB  "ainf 'Aiiiinliri'  U  IlierornRi  (tullcn|>[>r<i|>rlal«. 
omtmnliiig  Kvll  Willi  '0|<jfttlinnIirl 'niid  ■l'n>jrtbrl.' 
'Thif  ti«uly  prnp(i«e:l  lenii.  ' Metnfllirl,'  U,  liowercr. 
ttti<>I>ji.-ciliiiiiib1i?,  nllhuiiBli  I  iliolilii  alill,  hiikpfiiil- 
eol  of  nrlorily,  pn'fiT  Anarlhri.  Ko  ono  itlio  tnolc 
an  liilelll^nt  iiitwal  In  ibu  subjn:!!  In  niiiutlixi 
would  l(fr  mls1«<l  by  tbcimnie  '  Aiiatlbrl,'  orliiu  illax- 
iKWMor  (lie  Aii&ntiri  nml  tUiina*'. 

I  iiiiiK  ilikscnr  from  llii>  D|>Jnion  Hut  lli«  Clailo- 
dnnlitlnrnre  tcUteit  in  ihr  CblaiiiyilDMlacfchljic  rallirr 
tlinii  lo  the  n;lic)il0Tiii<lu«.  T<i  iiaverae  IbcfiiiPKiIuii 
woiilil,  liaui'v«r,  lufrlni:?  U'o  luticli  on  ;our  ipae?. 

Ml.  Unrm.in.  In  lii^  «titi»tituie  for  n'lr  pruTl-lonat 
Hlnsnn'ii  of  i)i<^  Si'lnuIii>|>tiiclilliyuMe[,  'rericbrnl 
coii'iilloii  nnktiown,'  iMtiuMcil  lo  txir  knnn|ci|<p  nf 


N 


tlie  Rniiiii  l<y  verifying  my  »iifu<>-lioii  [Sf.lcn'r,  April; 
II,  ltt.^1  ilinl  i)iij  "aiiAIuiuv  ivill  piulintily  rcvnU  m 


(Inic'urn  nio*l  llkn  tlint  "f  llie  <)|iialhi>rlbri." 

1  am  piDiiiioil  til  Hull  tlini  tlio  i'[<-ni  of  Mr  (Jitmiui 
ni  to  ttio  rptiioinirM  i>(  tlii'  ?t<>iin<:»iitliliii  tr  Icli- 
thyoloinl  fri>ni  thi;  triio  vUfblait"  .\crr*  with  tlxiaa 
CXpieMpiI  by  inyaelf.  Tlic  Xrii«caiiili|),i,  Jn  fnct, 
nnpear  to  me  (o  tic  iriia  ftiliea  mber  Idnn  relnrliian*, 
aluiougb  not  tcleiuti,  m  bni  Jatety  b«cti  uric«<l. 

TiiKO.  GiLt- 


I 


Hombl«ndo  andoalb*  from  tfa«  new  Zo%oaloit 
volouio. 

A  *borl  lime  since.  Ibere  were  rMcired  at  IIm>  Ka 
tloiinl  niiiseiim,  from  l.it'tii.  (.{riiru:L>  U.  Sionev  o(  ifae 
Ouiiulntka.  foeml  fiucmetiu  ut  loL'k  from  ilic  new 
volcniio  oil  Itii^'liifT  lilaiiil  In  IJiriing  Sen.  i)ii  Re- 
count ii(  tbe  iulvrvM  just  nownilaclK'd  lo  Ihl*  locAltty, 
It  l»  lliuiiiibt  It  l»li;t  itc-tiee  uf  lUcie  may  iiui  be  out 
of  pluc«  Iter^. 

I'liu  rocks  nr«  liombleiide  luidwltei.  Two  viirieliet 
wcrerpi-eiv.-it.  — om;  very  liglil  ^ray  anil  ullvliily  tmn- 
|ili-li  III  collar.  fiiif-sraiii«),  frinble.  otul  loiiicwhal 
jionmi;  llii' oilier  ilnrk  crny  In  color,  nml  niiieli  timra 
(Inn  anil  roiu|iiicl  In  texture;  both  rirleties  conuln- 
Iti);  miicro*cri|>|c  bonilileiuleHnil  jilsuiocluc,  niHl,  i.ii- 
der  Ilii^  miciiuc'ipe,  vreii  to  Iw  iit^rly  i,lfiiiienl,  eoirh 
ci>"sUilii!>  iif  n  ^niy  |[n'nnilinii»»  \n  wbicli  axr  em- 
bi-il.ted  <li-e|>  reildiib-lirown,  sirotiiily  >lichri>k-  lH>m- 
bkmli'i.  Ils-lil  g'een  uiigltea,  Rjid  nttmeroa*  t-ryiiaU 
of  a  I'tiisiiK'likip  rrl>|iar.  Saiilillli  h  also  prvw-ril,  ■ 
voiy  tlttlo  spnilie,  aiiil  tlin  iitiial  sptiukllni;  of  Iron 
oxiiln.  wlitrli  teeja  In  ba  lar^ly  iiuf:netilei.  Tbo 
eTDUiiilniHia  coniJili  of  a  in  1  crate  I  kit  ic  tiaae.  cnrrylni 
colorleia  mlerolttfa,  g^rnJiii  of  opictia.  and  miiiuiii 
vellowish  anil  cr««iil-li  parliclr*  irlilch  nx<r>  prubably 
uonikkiitlo  ami  nni-iie.  Tlio  llBlil-colon«l  variMy 
contains  siiiitll  pstclK's  of  a  nearly  colorlcH  rIm* 
wbik  the  (inrk  vnnely  neeiii*  (rliltlc  IbrnilctiuUL  A 
more  detailed  ileMtipiion  of  tlie<e  rocki  will  be  gtrcu 
later.  Gko.  P.  lfKBiiu.U 

N«tlDtinl  miittuiDt  WrttltlfifloD, 
Dee.  I. 

Edlaon'a  threewlre  syatem  of  dlatribntloa. 

ttrtciring  to  tlie  arrklo  with  Ibn  abora  headlitf  J 
In  No.  01  nt  Scictiee  (Km.  31).  it  b  nol  illlllcuU  to 
■haw  Ihnt  Ihe  cimoltiiioui  rrnrbed  arv  nol  In  1iaf> 
motiy  with  (be  fiiiidiiini-iitDl  proimitifon  governing 
■be  tixn  of  eli'ctric  ccHiduciors.  Thla  jmipuaiilon  If, 
lhnt"the  aildiiional  niniilnFC-cspeiia*  ilun  to  lli«|»- 
■luance  of  the  couduvlor  ahaJI  <^tial  tlia  Inlc 


» 
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en  13.  Ut»i.] 


SCIENCE. 


tu  nmt  CML"  Tbe  corrMtiwi*  of  tli«  principle  luts 
bocit  ouUlibcd  bj  Sir  Wllllun  ThoRiioii  kutl  otb- 
nr*.' 

In  llio  lhr«c-wlre  tydotn.  Edlion  rrilitcps  Ihn  cur- 
fciii  lo  onp-lmll  Iti  value  In  Ibu  two-wirf  s.xU-m, 
ftlld  incrrupi  ilic  i'>i«l  mlilnnce  ot  ilionnic  miiub«f 
of  Uiapi  to  tour  timo  ilin  furiitcr  tslii*,  li;-  thl^  ar- 
rang«iiHTiii  iliuirn  hi  Hip  (ceond  illagnin  o(  Ibc  Bttl- 
elf  rc'crroil  lo.  Tlie  loial  hCiiUeiii'rey  ilevolopal  in 
tbe  latiiiw.  tli«i,  rvnulrm  ibc  uim.',  sinro  It  »  tvp- 
rWi#iitrJ  by  CV.  wlitti!  r  U  tbe  comblnci]  icslstancc 
of  the  lAiniii  in  tiiultiple  arc.  Tbe  Inference  it,  tlut 
tbe  rrsi-ui>cc  of  (faa  l«it(lint;  winu  ulioiild  aliw  be 
iiicrciuciJ  fiiuifolcl.  In  the  »nicliM  r»-Ierr«l  to  at  the 
bottom  (>r  llio  page;  <l  li  tiliunn  ihnt  the  cnxi-icciian 
of  t)i<*  coiiJiicior  lii'XiH  vnty  «liii|>l]r  ai  ibe  cuneat 
Urcii^tti.  IIi!noc  llie  c'xlxclnri  lu  Eiliioii'i  thre«. 
"Kit*  ■y^lcin  ^llullI'l  be  diiniiililicil  only  otic-bnlf  in 
die  for  greatMl  economy  of  vrurkiiic.  Thai  tliU  ■* 
entirely  corrcd  will  np|>cnt  from  nn  cxnmiiialloii  at 
tlie  tiicruy  exjioiiilcil  In  bratiii;  the  l4-n>llng  trim  In 
the  Hvehtt  ciuui,    lu  tti«  tim-wirc  tjiteui 


C  = 


B  +  r 


(1) 


In  irliicti  It  and  r  are  the  rraitlaoce  of  conductor* 
ami  Um|«  rcinectively.  Ill  llic  lliree-Hlm  ayaleiD  a* 
arT>ni;<4  by  bdttou 

In  lli«  tfaree-wire  •ytfeoi,  nltli  conductois  half  tint, 

SJf 

In  wlileb  E"  e<iital«  lli«  ctoelmmnlire  force  of  mch  of 
tbe  two  Jtuamtii  in  wriei.  This  elcctrnniotlvi!  force 
can  ii^  l"n<-r  ilinii  in  cti-«i  one  anil  tKii.  Frotn  (I). 
7-  ftl  +  tV,  niiil  KC  --  C'R  +  CV,  (iir  l»Ul  tlec- 
'AcaX  oiicr;:y  cxpi'txlcil;  lUc  Itr-i  icnn  bL-iiiK  lt>e  bcat- 
_  UUuiii  llic  Cijtiilii(.'l(ir9,  and  Ibu  kcuuU  Uie  energy 
espt'iiitcil  ill  \\\f  lamps. 

Kr.1111  IS).  H^CIt  -t-  CV.  na  Iwfore,  Tbc  total  en< 
erey  I*  JC'.'.'h'—  CK,  tbe>kni«  aa  bt>far«.  Fmiii  (3). 
e  =  iCli+Or.  and  ili«  total  •lecirkal  encrsy  t* 
iC.sK  =  VIC-=iV'K+V^.  Tba  ctiercy  expend- 
ed H|iou  tli«  lamp)  I*  t}ie  samit  In  the  Ibrre  raics, 
betnu  rcpretcnlcit  tiy  Cr :  but  fn  the  thin)  chm  iIi« 
heal-WMU  U  H''/l,nT  only  on«>-tialf  a«  muck  ni  In 
th«  oilier  ca>c«.  In  K<ll*iHi'a  arr4i>i(cmcnt  tlia  ratio 
b«tiF«*n  enargy  expended  In  tbe  liimpt,  and  heat- 
WMU  In  the  mains,  li  tlie  nanie  In  bh  tbicc-wire 
tjraieiii  a*  In  the  ta-o-wlro  «)ii(ain.  If  tli«  oiHlucmn 
tie  rmlnueil  to  only  half  their  former  oro*4-erctlon, 
the  ratio  of  Iicat  espendrc)  In  condiiciom  to  beat 
devclolH'il  In  laJnr«  ti  only  lialf  at  kTOU  M  lH<fa««. 
Eillsoii  tn\eaO'i.i%ot  Ibecatiof  Fomliictors,  n<-(tif,&% 
nt  [lie  intereai  on  tlicir  ('«»t.  liic  I'unnliis-MtHiiMD* 
reniniiilng  llin  ■amo.  With  l>Jil(-<i|ir"  eontlnrlnii,  ilie 
•aTin|;ivoiil>lbi!:f.>%iniiilcra*(un  t'uil  of  coiidiii!lfir«, 
an«I  &J  %  in  lieal^  wa> te  on  CMMlucton,  or  a  loliil  of  T J  % 
—  k  gain  of  11.6%  over  Lbe  plan  adopted  by  Edlaon. 
Moreover,  the  ekvlroiiiotive  force  of  each  mnclilne 
being  luwer,  the  dynamo*  coald  b«  rciliiced  In  *lxo, 
and  tiieir  c>i»t  would  be  leea.  In  rediidng  tlie  con- 
ductors tl I rci>- fourths  in  cnni'iicciion ,  the  tlM>  of 
tcinjvraluie  (or  Ibe  taaie  quniUlty  i>f  beat  developed 
la  tlHin  la  tour  timet  m  goM  ai  In  the  tHO-wirD  aya- 
tent,  alncH  ibelmpacli]r  tor  beat  li  raduced  b>  oite- 
fotirtli.  lu  tbe  cat*  at  couducton  reduced  ooe-lialf 
In  alH,  Die  liie  of  teaiperalur*  would  b«  tlie  aame  m 

■  mwv,MLiitr.p.lH;  itawrliaa  mftaMr,  Mm.  T.  ink 


wlih  the  tito-wtra  plan,  alnca  tbe  enerigr  eapnnded 
tn  hcatlits  llMin  bone-balf,  and  lltdr  tlietmal  capacity 
i*  nltouiM'-lial(.  Wf  li.ivo>iippo«ed.  In  ibe  calculated 
economy,  that  lite  thrc«  wirrs  arc  all  of  the  eaine  Blie, 
TluJf  coBibiiifil  cm»-»ecllon  wonld  then  be  1  .  )  ^  | 
of  til*  combined  croia-wctlon  of  iho  Inu  nirea  in 
the  fliM  pl^n.  The  tavlne  In  Intemi  on  condUT^ton 
would  then  be  ti'L  Edlion  tachUcCB  riinnins-ex- 
petiMH  hi  order  to  dluilniUi  the  sine  of  hb  cwidiicton 
beyond  udial  t>  cle.irly  the  mo*I  ecouomkAl  arraiii^e- 
nteitt.  We  take  It  (or  granieil  that  tbe  prii>cl|<ta  of 
maklns  Icai  by  beat-<rji!c  lu  oondiiclora  ei|n(I  to 
IntereM  on  their  Out  eoat  vcui  taken  iniu  ncconnl  in 
ealculatlsg  the  alie  of  conduclon  in  tli«  Iiri>-wir« 
plan.  U.  S.  tUnuAitT, 

EroHMav  IIU  De*.  t. 


CAX  GHOSTS  BE  tNVESTtGATBDt 

Ik  the  liuL  uutnticr  of  Seitnee,  Mr.  (iiimcy, 
liononry  Mvrctnrjr  of  the  Society  for  pK^cliinl 
roscni'di,  iT|ili«8  to  my  pa|)er  in  Scirnct  of  Oct. 
17,  1884.  To  one  vrltosc  i-xpcricnce  lins  bcco 
tliitt  scienliRc  (Iiscus§ioQ  U  often  nugstory  be- 
cniiMC  ihc  [larllea  eetluloiisly  rcfuac  to  utidcr- 
dntid  encji  oihcr,  It  ia  it  grc-nl  ])l«asiiro  to  read 
Mr.  Gnrncy'x  paper.  The  reader  who  corn- 
patvs  it  with  lay  own,  will.  E  Uiink,  liaro  n  fair 
view  of  the  two  sides  of  tbe  qitestioo  from  Ihe 
spc«iitl  point  of  view  willed  wc  hitvc  heretofore 
taken.  I  (bcreforc  a»k  pcrmiiMton  (o  voiiitdcr 
lbe  8ul>JeGt  flrom  a  soiiMwhat  different  sltind- 
point. 

Wben  one  adduces  cvkleoco  in  fnTor  of  tcl«p> 
alliy  between  living  persons,  each  Uaving  the 
other  in  mind,  I  am  pre|Mr«4l  lo  listen  in  tba 
8]>int  of  one  who  feeb  Ibnt  tlu-re  niny  be  many 
things  on  varth  iiol  yd  dmiincd  of  in  our 
|)tiltosoi>hy.  But  when  nn  imjMising  array  of 
vvideneu  Is  presented,  tcmtiug  lo  show  telep- 
athy between  n  tiic  man  and  a  <Ieail  one,  1 
muat  ftonkly  eonfou  thai  I  cannot  iiclp  rcociv- 
iog  it  in  tlic  spirit  of  the  African  monarch  of 
whom  the  fullowing  atot-y  is  told.  He  had 
rnpUircd  a  Dutchman  wbo  bad  been  tre8|MU*- 
ing  on  liU  territory,  and  was  alioiit  to  put  hltn 
(o  death.  TltG  iirisoiier,  however,  like  tho 
heroine  of  Ibc  '  Arabian  nigblH,'  managed  to 
postpone  Uio  faUi)  dtiy  from  lime  to  timo  by 
Inventing  Glories  nbont  ihe  wonders  of  dvlU- 
zntion  with  which  to  regale  Uic  royal  mlDd. 
When  hb  incentive  powerti  bad  reached  their 
limit,  lie  felt  obliged  to  fall  back  upo*.  \*»«»t, 
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Knd  so  told  Ibe  king  tbnt  th«  wat«r  in  lh«  ]ak«» 
and  iiv«rs  of  his  ontivc  coiintrv  nnnunliy  bc- 
cnuw  BO  liard  Unit  t.e<)(>le  vtiUkiHl  nnil  drove 
updti  it.  'Hiv  kiRfi;,  in  *  St  of  rage,  iufonued 
tbc  DiitchiDiin  llint  li«  not  only  ilid  iioi  Iwlieve 
tbiH  slory,  but  now  be  ilid  tiot  lii-lirv<r  nnj  thing 
be  liail  bM>H  telling  liitn.  and  oniiTc^l  liim  (o 
ImmedlatQ  execution.  Tbe  reader  n»n  point 
th<'  moriil. 

[.tt  lis  now  tiiquii-i'  wlictlicr  tUn  )cho«t  .tidv 
of  (clvpatliy  can  possibly  bu  ciitabli^'lii-d  I>y  lli<- 
methods  hithetto  employed  for  that  piii-jwse. 
I  will  start  out  by  trying  to  nnswer  the  ques- 
tion nsked  Mr.  Runiey  In  tlie  last  iiuuiber. 
respecting  tlie  ]>rol)>alile  nuiiibL-r  of  reajx-clohle 
Oi-edthle  |>copttf  in  the  liritlitli  IMaiuU  who 
woiilil  not  In  atrovi-  xtnusiiig  thriiHt-lvc«  bI  tlic 
expense  of  a  learned  ao(;icty.  Without  wniting 
for  bia  reply,  I  roughly  ealimato  ibal  the  niiin- 
ticr  of  respectable  credible  people  alluded  to 
exceed*  Onoeu  niiltioo.  Kooning  what  we  do 
of  bumnu  nstnrc,  [  roncciw  that  it  will  not  he 
cou^idered  exeessive  to  Eiippo<^o  tbnt  one  out 
of  even'  thousand  would  eoiae  into  the  category 
in  qiK-Ktioi).  Thid  would  give  filli-en  thousand 
people  who  would  l>e  isipuble  of  the  pleasantry 
slluded  to.  It  mu»t  be  vxpeeted  that  some  of 
tbem  would  foinanl  replies  to  such  reigncst^ 
for  Enfonuation  as  hare  been  drcaUted  in  Kng- 
Uiiil.  How  are  tbu  reports  of  such  pi-ople  to 
bo  elitninatvd  from  tlio  inaai*?  It  will  be  luinl 
to  citablish  even  the  posfiibility  of  detcuting 
the  fi-aiids. 

It  may  be  askc<l  in  roply  whctlier  the  con- 
cliwioii  thus  lutliuated,  if  extended  to  other 
dopartmont'*  of  iniiuiry,  would  not  lea<l  to  a 
general  lack  of  eoiilUlcuc^i-  tu'tweeii  iniin  ntid 
man.  snd  to  an  unju:tliliabli-  incrnlidily  in 
regard  to  humnn  U'Ktimony  in  a  very  wide  Held. 
My  rejJly  ta,  that  there  are  wide  fields  in  which 
human  lirstlroony  would  be  wholly  iinii'liulilc 
but  that  tiietbods  for  eliminating  Ihe  IhIhi.'.  nii<l 
prcserring  the  true,  have  come  into  ui»e.  Tlicse 
metliods  are  so  oominon  and  fliiuiliar  that  we 
forget  all  about  them.  Let  us  suppose  that  a 
palcoutological  society  should  advertise  fur 
bumsn  skuUa  found  in  the  tertian,'  dcposltjt  of 
a  ooimtry.     Sup[Mjse,  bIho,  that  any  ingcniouti  , 


ptrMD  couU  io  fillven  minntee  mannfacliiiv  n 
eknll  which  tlio  most  diligent  investigation  or 
paleontologists  could  not  dtstlngalsll  from  n 
genuine  Dissll.  Can  any  one  doiibt  that  tliv 
society  W(>nl<I  be  di;lugi-d  with  ^kulb?  Could 
any  inventigator  be  mfuli-  to  believe  in  »  single 
one  of  them  ?  I  trow  not.  The  fni-I  is,  iUbI  tlie 
only  security  that  paleontologista  have  ftom  bo- 
ing  imjKiised  upon  by  luaniifocUired  S|)ceiniertit 
Heft  iu  their  power  of  dislingulshitig  at  aglnnoe 
the  true  from  the  false.  Wlteu,  as  in  it  case 
known  to  tlic  writer,  a  man  who  has  spent 
iteveml  months  in  elaborating  a  r^w  of  fo^alt 
bird-tracks  biings  his  production  to  a  mttwum. 
and  la  intbnned  on  «lghi  by  the  professor  in 
charge  that  thii  Kpccinicn  is  very  intercnting, 
hccauNC  he  reeognixcs  llie  tracks  as  thuae  of 
the  domestic  turkey,  it  produces  ■  depivsalng 
effect  upon  all  mauufactiires  of  this  clam. 
Whi?n  psycliic  Koograiihy  is  so  far  developetl 
that  a  Mpiiriourt  ghost  cuti  he  di><iing»ii«l>ed  from 
■  real  one  with  tlic  readiness  with  wbicli 
Cnvier  is  snid  to  have  detected  a  spurioua 
devil,  there  will  be  ooine  outlook  for  estsbliafa- 
ing  the  existence  of  midi  beti^.  For  thla 
stage  the  reasonably  inemlnlons  will  tw  likely 
to  wait. 

I  have  spoken  as  though  tbc  question  wore 
that  of  Intentional  ileceptlon.  In  fact,  bow- 
ever,  ll  ia  hanlly  neeessaiy  to  9iu|>|>09e  any 
tiling  of  tlie  son.  It  is  onlj-  the  fortnuiitc  frw 
of  Tonnkind  who  are  not  subject  to  Iniuos  oT  ' 
memory,  am)  illusions  rc.ipeetlng  the  time  .ind 
pU<v  at  which  events  liave  hapiwned,  as  W4>n 
M  to  illusiona  of  the  senses.  So  far  U  tbia 
true,  that  a  prudent  person  will  rarely  Iniitt  im- 
plicitly to  a  pmscnt.ition  of  any  couiplicai^'d 
statement  made  by  another,  uiile.i.i  it  is  ^-ciilletl 
by  independent  evidence.  If  two  peraons 
couhf  Mc  and  deitcrihe  the  same  jMycbie  p|ic>- 
Tiomeiion,  the  case  might  bo  better;  but.  na 
it  really  stands,  there  is  no  way  of  eliminating 
delusioDB,  (leceptlona,  or  nistake*  of  any  kind. 

Theiv  is,  liowe\er,  ■  Itmeeivahle  inclli<Hl  hv 
which  every  thing  exeejit  intentional  decepltoti 
may  be  avoided.  Let  any  paydilcal  Mdvty 
i&suQ  to  Uic  people  of  a  conntr]'  a  reqtiewt  that 
au^'  pei^uii  impressed  In  an  iinuaual  manner. 
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wliellier  in  bb  aloeping  or  waking  lioura,  with 
itie  apiiarenl  st^bt  or  prcicncc  of  a  pomon 
whuiu  hv  knuns.  »bjil]  ImmriluiU'ly.  without 
waiitng  Tor  further  invvsligation,  stitv  Unit 
fhct  on  a  postttt-(.'iinl,  nnd  mail  it  to  the  sudcty, 
'l)eii)g  t'AKlVlI  lu  give  tbe  name  of  Ibc  porsoD  : 
also  that  suj  rk.-iuarkiible  conneetioit  between 
ihi»  Imiiri'Siion  anil  any  oilier  cli'cumsliiucG 
:'iibKui|n<.'titly  <lt«eovci'L-(l  shall  be  «ciil  in  aii- 
oib<>r  (Xfminunication.  IlBhoulil  bo  tlislinctlj' 
nndcTStood  that  uo  case  will  be  tak«n  Into  ac- 
count unices  it  is  sliou'ii  tlinl  tbe  flrst  canl  was 
ninilcil  lic-furc  till' kii')wl(;tlgi' oontaiovt)  In  Iht; 
«<;con<l  wnH  at-ctiiiml.  A  coirvajiODilcncv  of 
Itiis  4ort  niiiflit  lcn<l  lo  sotnetliing  worthy  of 
inquiry  and  liiveiiligatlou. 

The  fviikntt?  of  Imuiiteil  houses  U  cnUrely 
diflureiit  ill  kind,  but  I  m>i»t  fniiikly  ttdinit  thut 
Sir.  (luriiey'B  reply  to  wlinl  t  naul  on  tli«  mib- 
ject  in  Diy  previous  psper  does  not  strike  me  as 
satiefactorj' :  indeed,  tie  quite  mistskeB  tbe  point 
of  my  illustraliou.  which  wits  ii)t«ii(l»l  to  show 
tluil  evout«  arc  all  the  time  bapjit-ning  which 
we  an-  uniibln  to  explain.  Thosame  logic  that 
be  nses  would.  It  seems  to  me,  lead  to  tbe  con- 
rlusioti  Diat  all  tricks  of  tbe  Juggler  which  wu 
Id  not  exjibin  afU'rlbc  moist  careful  (^xami- 
•nation  nius>t  bu  due  to  some  oUicr  iban  known 
general  causea.  The  general  rule  which  wo  all 
unoonsciously  apply  la,  that  If,  upon  investi- 
gating a  cliLSH  of  ii««min^ly  unaccountable  phe- 
nomena, we  readily  explsio  ooe^lialf,  then 
■'Xplnin  nnothcr  portion  ader  much  Investiga- 
tion, and  with  yet  additional  toil  and  industry 
succeed  in  explaining  a  third,  but  finally  still 
have  an  Inexplicable  re.iiduiim,  we  conclude 
that  Ihia  rbniduinn  vould  ul>o  Ih-  explniiied  If 
we  knew  nil  llie  eircuni»tfluecs.  This  in  tlic 
ooncliision  which  everybody  adopts  in  the  af- 
of  common  life ;  and  1  see  no  reason  for 
iDiaklng  an  exception  to  It  En  the  case  of  Hint 
Ismail  collection  of  haunted  huuKed  which  the 

mmittcu  on  tlie  subject  hntt  found  it  imi)o«si- 
;b1e  to  explain. 

To  Ellin  up.  I  deem  it  ossontial  that  ])6ychic 
Investigators  should  find  stronger  evidence  for 
(be  Improbable  than  for  the  imiKMslble. 

'  Simon  NKWOOtia. 


SOUH  SMPLBMUNTS    OF    THB    MtNNB- 
SOTA    OJIBWAS. 

Tkk.  lue*  of  a  ]>ortk>o  of  lite  ImpleiDcnta 
ligutnl  in  AblKiIt'n  '  Ancient  Mtoive  implvmenls 
of  eastern  Nortli  Aniericai "  arc  »tUl  mimewhat 
open  to  conjcctnrc.  One  group,  ooiiipriHing 
oral,  grooved  pebbles,  has  recently  l>ecn  re- 
duoed  by  Dr.  Abbott  to  a  dassiflrAtion  com- 
prehending mauls,  cbib-hende,  bone-breiikcts, 
and  net- weigh ts  r«'specUvely  {SeienceSit.  701). 
Tbenc  neolithic  objects,  and  a  second  seriea 
closely  allied  to  tliem.  npt>earlng  in  oousldera- 
ble  nunibi'ns  upon  the  .\ew>.lersey  coast,  are 
nltrihiilc<]  by  their  discoverer  to  Uic  Indian 
mo.-*  iiihabiLiiig  tlic  ooitntrj  when  fin>t  colo- 
nized by  KurojK-ans:  that  Is  to  say,  lo  Uia 
Lcnni  Lena|)^-.  or  Delawarca. 

Now,  the  latter  tribe,  if  it  may  still  be  eallcd 
a  tribe.  Is  a  cognate  of  our  Algonkin-Ojibwas 
of  the  north-west.  The  languages  of  the  two 
peoples  are  esseiitinlly  tbe  same,  being  dialects 
of  the  eommon  Algoiikin  tongue,  like  the 
Hpeix-h  of  Ibe  Canadian  Ctves.  of  the  New- 
Kni;l!iii<l  Iiiilinnn  ( prrserviil  to  n»  by  the  Eliot 
Bible),  and  of  other  nation*.  The  OJibwoa, 
tlierefore,  may  not  nnri'iusonatity  bo  expected 
to  retain,  at  the  present  tinx-,  vetligm  uf  early 
race-ideas  and  mceprnetiers  which  nay,  |>cr- 
ha|is,  serve  In  some  waj-  to  illustrste  the 
arclieoloiiv  of  d«u«l  branches  of  the  parent 
stock,  licncn  the  writer  of  this  paper  Uiougbl 
it  not  amis*  to  set  on  foot  iuquirles  toucliillg 
tJic  flcUinl  ns«  of  the  two  MU  of  implcmenta 
instanced  among  tbo  Ojibwas  of  Hed  I.>ake, 
northern  Minnesota,  where,  owing  to  peculiar 
Isolation,  tribnl  |)ceulianties  arc  believed  lo 
have  been  retained  to  an  exeeplionnl  dcgrtw. 

The  memliers  of  the  second  series  of  implo- 
tnents.  indlcmod  above,  are  described  as  Hat. 
dlscoidal  )iebblcs.  with  side-DOtcIies.  which  in 
lUickiii-^*  vary  little  from  aboat  half  an  inch. 
These  Dr.  Abbott  icganls  ns  almusl  certainly 
Q«t-wcight»,  eon!iid<^i  iug  that  there  would  be 
no  room  for  doubt  u|>oa  the  ftubject,  were  it 
an  atccrtnincd  fact  that  the  Dclawarca  of  pre- 
historic lime  were  actually  ncqiinintcil  willi  the 
maniifnctui-e  and  management  of  net«.  NoiTt 
the  Ujibwiis  are  credited  by  their  natire  hia- 
torian.  Wr,  William  Warren,  with  making 
and  nsiiig  tl^hiog-oels  before  the  apiKarnneo 
of  Ibi?  whites  in  North  America.  In  describ- 
ing the  OJibwas  seated  tipon  the  shores  of  Lake 
Superior,  at  I.n  I'oiiito  und  vicinity,  prior  to 
the  advent  of  the  whiter,  he  nnys:  — 

"  Ttie  Wftfr*  tA  the  lake  aUn  alTordciI  them  A»U  of 
many  kind*.  — ihe  tmiic.  «j«Vowit,  wlili«-fttb,  aad 
■turgooO, — whleh  in  ii|uwniiis-lliii«  wou'A  t*i»'4i***l 
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riT«Ts,  where,  maktnit  nick*  mtou  th*  ii/«>m,  ttirv 
wonlkl  *iMHkr  and  hook  iip  iPVAt  quaiititlr*  ai>  ili"  n>l) 
Mine  duvnkfleripnwiilnit.  'Hiay  mailo  in*!'  of  rcilnr 
■nil  buswood  Imrk,  &ti<l  from  llio  ■Inirnn  nf  nulmoli. 
Tbu  rilw  of  Ike  itiuose  mid  l>uir]ili>  imu)"  iiiniprlnli  for 
tb«ir  kiiive*.  A  stone  IkJ  t»  tlicoiiil  ul  nmkk.  wllli 
trhkli  cliiry  broke  sikks  knil  btaiidicii,  icrveU  tliu 
pur;i(M«  «f  MX  AX.  .  .  .  IInn-«  ol  wnod,  slonc-hended 
ftrrom,  and  iiiear-bcnds  tnail«  o(  bone,  fi^rmeil  Ihair 
InpietnontH  oi  buniliig  kimI  war." 

Ojibiea  giU-nelg. — The  neU  used  by  tho 
Rc(l- LiUcL-rs  nra  cscIuBtrcly  of  the  paltem 
known  iw  gill-ncU.  When  ect,  tlio  njiiinialua 
cl«|>encls  like  ft  perpendicular  oitrl.iin  I'l-om  one 
of  ita  longer  maj^ina,  whic-li  is  biioycil  nl  the 
Burraco  of  tlie  ivaUr  by  ii  siR-ccssion  of  wowlcn 
floats  (aee  6g.  1)  tied  to  it  at  regular  intcivitU 
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or  (I  r«w  feci  with  bits  of  grass,  msh,  hark. 
or  of  tlio  raRleiial  of  which  the  uele  are  mana- 
rni-tiircil. 

The  nvt-nppendoges  of  Mono  are  of  two 
•orta.  I'irsi,  iliere  nie  small  niaiiagealilc  peb- 
bles, or  raiigh  bila  of  rock,  which,  at  liitervulit 
oorrcapondiog  to  those  belwccii  llic  llont^,  are 
foateiied  along  the  under  tnnrgin  of  Die  nut,  to 
bold  it  iHTperidicnliir  in  Ihu  wnlvr.  Tlicso  noi- 
wcight»   weigh   a   few  ouncca  «Kh.  and    are 
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Dcv«r  notched  (see  fig;,  i).    Tliey  are  alioply 
tied  al)out  the  middle  with  the  hit  of  gross. 
etc.,  by  irhicli  they  arc  hung  to  the  net. 
8«oond,   there    ore    heavier  atooo  anchora 


wcijchiDg  from  three  or  fonr  to  six  ami  eight 
pouiidn  i-ad).  wliich  are  suspended  ttum  the 
lower  eorticr*  of  the  ni^l  to  prevent  it  fruni 
drifting  oiil  of  iMisilioii.  Sonietiuiea  one  of 
these  is  also  hnnj(  midway  belwceii  the  others. 
Tlie  net-anchor  is  also  a  tnere  unwrcHijfbt  block 
of  stono  of  convonicnl  siio  and  alinpe.  To 
prepare  It  for  use,  it  is  wound  about  and 
knotted  in  repeatnlly  with  long,  strong 
strips  of  bai'k.  vhidi,  perrectly  scriinjt  the 
[>ur|>03c  of  coidage,  enclose  it  in  a  nide  kind 
of  tackle.  A  lighter  or  heavier  set  of  anchore 
U  allAvhed  to  a  net  aceoidlng  to  existing  oon- 
ilitions  of  wind  and  wave.  The  wccssarv 
anchors,  wlih  lh*^lr  hiirk  invcslllnres.  are  con- 
rcyod  to  tlic  li'ibing-gi'Uiinda  before  being  hung 
in  place,  while  the  net-w<;ij(ht»  pro|>er  ait>  inorv 
iicrinaoent  lixluii^s.  Indeed,  I  have  seen  tlw 
tloata  and  stone*  weigh  Is  [lut  upon  the  net  tut 
the  work  of  nuinuracuiring  it  went  on. 

GUI-nets  being  designed  lo  insnnrc  by  the 
gills,  they  are  adapted  in  siitc  to  the  partic- 
ular  s]KviGs  of  prey  to  he  raptured.  Thus 
a  family  often  employs  a  set  of  nets  ofdinercnt 
meshes.  For  example:  Mrs.  Dick  Big-Uird. 
a  Ited-Lake  woman  of  a  ihiifty  turn  of  miod, 
kcep»  in  stock  four  nets,  ranging  in  point  of 
mesh  from  small  to  great,  and  ofsneh  a  length, 
that,  when  they  are  exl«ndcil  to  the  utinoitt 
longitudhially,  they  hiivc  a  niea-Miremenl  of 
eighteen  nrra-strelchos. — an  arm-K(rclc)i  •■■quai- 
ling the  spi-ead  of  the  two  nnaft. 
Lost  net-weights,  tied  op  lu 
tbetr  little  grasa  fastenings,  occur 
most  abundantly  whei>e  they  havi- 
become  detached  in  dragging  the 
fiahing-appara  tiia  over  the  gTonnd. 
and  likewEse  in  8[iout  where  the 
vonieu  are  acenslomed  to  moiid 
tlicir  nets  and  to  spivail  tbein  for 
dicing.  Of  course,  great  num- 
t>cr«  of  titcsc  objects  ati>  also  loal 
in  the  water  from  being  washed 
out  of  tlieir  lashings.  Il'wc  allow 
to  A  single  outllt  a  complement  of 
from  twenty  to  thirty  weifihia. 
with  a  varying  equipment  of 
anchors,  we  IIik)  that  prodigious 
ijuantlUea  of  these  alone  bit«  must 
bo  used  at  one  lime  and  auoilier, 
at  every  considerable  lUhing-ata- 
lion.  The  veiglits  dcstcribed 
would  not,  it  is  true,  bo  recog- 
nizable ill  tbo  fhtnre  as  remains, 
since  thoy  are  wholly  unwrought;  tmt  it  ia 
easy  to  imagino  conditions  which  would  necea- 
sitatc  the  notching  of  these  fhtgmcnts,  and 
thna    rvodor  them    subject  lo  identiSenticHL 
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Otht^T  lliingn  l>cing  c(|iiul,  il  wo»l<l  seem  Ibkt 
tliiii  (ti»k»  of  stone  wouM  DoUii-ally  be  chosen 
foi'  tlio  porpo«c  ill  qiicstioD.  as  beiDg  least  difH- 
cnlt  lo  work  notc-bcs  in. 

h  tciny  be  ]>ropcr  to  cxplnin,  tUat  Red  Lnkc 
lies  in  Uio  OJibwa  rcM-ivatiuti  of  the  same 
nnme.  lo  ihc  norlh-««M  of  vhe  bend  wAtcrs  of 
Ui«  >IUsi»>Hi|i|>i  Etivcr.  Tbc  liniid  of  nbout 
twclvt.-  tiimdrt'd  IiidiaiiK  i nimbi tiii);  tlic  rcscr> 
valioii  uilKiiJiil«<l  ut  I.ak«  SiijiFnoi',  niid  Juiir- 
Dcyvd  billuT  bv  wiiyof  Itainy  Lnkc  ;  bill  il  liiw 
iTbeeu  iHon-  or  lo*»  rf-<>nrorcw1  during  its  ccnUiry 
^Ofcxi^lviicc  by  Ojibnas  of  idciilical  cNtini-linn. 
niog  from  various  oilier  iioitlieni  liikca  of 
Fthc  stiilp,  ns  Cnss  Lake,  Gull  Lnke,  and  Wiii> 
nibigoshisli  and  Leech  Lakes.  Ileiico  It  tuay 
be  inferred  Hint  llic  niodo  of  DCt-n»>biiig  hi-re 
prncti>^ed  in  oik'  prevailing  oominoidy  ninong 
the  lake  OJiliwna  of  llie  norlli-vrvri ;  and  this 
agrees  aiilisttiitlially  ivitli  Ibcir  on-n  statc- 
Dienls  ii|>OH  the  KidijrL-t. 

CliOp/iinfi-nloiua.  —  It  cannot  be  doubted, 
bowcvt'i-,  tbnt  iioUlicd  disooidnl  pebbles  have 
bucM  in  iiKc  among  Ihe  OJibwns  from  time 
imini^moritil  as  fiiel-brcakera.  Tbc  objects  fig- 
urotl  in  Abbott's  ■  Stone  age  iii  Nevr  Jersey ' 
I  (Gg«.  20i.  206).  old  e<]il!on  (sec  llg.  3),  ara 
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SHerlccl  by  tbo  Red-Lnkent  to  bo  [irccitely 
lucb  as  arc  d«scrilK'<l  by  Mr.  Wnrrcii  in  llic 
qnolaiion  given  atiove.  llivsv  litlU^  iiiipktnoiitK 
Dro  cnllcd  axes,  tliougii  they  oiv  not  designed 
for  cutting,  and  migbt  with  more  pi'ojmcty  be 
specialized  as  chopping-stonea.  It  goes  tvidi- 
out  saying,  ilint  the  primitive  OJIbwas  did  not 
supply  tlicmselvcs  witb  fuel  after  onr  fa^tiion. 

[They  never  cut  body-wood  for  firing ;  liiit,  hav- 
'ng  at  command  the  illimitable  foroBl  with  its 

[abundancA  of  fallen  trees,  tliey  proii<ted  for 
larmib  t>y  simply  breaking  tbv  (hw\  bark  and 
vjgs,  or  large  brnnclicM  close  at  band,  into 


lengths  suitable  Ibr  tbeir  purpose.  Indc«d. 
families  very*  generally  cbnngcd  tlieir  dwelling- 
place,  during  the  season  of  givalest  cold,  in 
order  lo  bring  such  supplies  iritJiin  easy  reach. 

The  tooli  represented  by  these  figures  seem 
much  too  small  for  elfoctlve  woilc  in  ibcir  line, 
but  1  wnsaaaurc<l  by  the  Indians  that  this  ia 
not  ilic  oue.  In  fncL.  Uie  summer  fitea  kepi 
up  for  tlic  purjjosc  of  driving  away  {ns«ct«, 
and  for  drying  llsh  and  other  same,  and  corn. 
HS  well  ns  for  occasional  (-ooking  |)roccs»i^. 
.ire  commonly  maintained  (many  limes  by  chil- 
dren) nith  mere  twigs,  and  such  small  bough* 
as  would  lie  most  easily  separated  by  a  cho)>- 
ping-slone  of  small  size.  UM  OJibwa  autlwri- 
tles  slate  that  they  know  no  Indians  who  <lo 
not  at  ail  themselves  of  tiiese  simple  (bel-break- 
era  wlwtievcr  unprovided  with  better  tools. 

Rtit-nuii-diuk  nmto. — Tbe  smalt  object 
illustrated  at  lig.  4  is  a  wcai»on  of  the  ehaite. 
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ff  lileh  )b  knon  n  to  have  tieen  in  occasional  um 
at  Red  Ijike  as  recently  as  a  bnlf-eentiitr  ago. 
It  wa«  eolIe(-te<I  some  years  since  by  5Ir,  KImer 
Hamilton,  of  thr  agency,  fit>m  tbe  beach  of 
Red  I^ke,  where  it  had  Iwen  newly  thrown  up 
by  the  waves.  A  portion  tins  bveii  broken 
bom  the  extremity  of  Ihe  stem,  so  thai,  aa  tlg- 
nred.  it  does  not  show  the  original  length. 

This  iustrutiH'nt  was  unknown  to  the  yonngcr 
OJibwns  of  tbe  place,  who,  however,  were  of 
opinion  that  It  miiat  be  something  in  the  nature 
of  a  Ilsdi-«|>e3r.  I.ater  tho  object  was  brought 
to  till?  atK'nlion  of  diief  Leiuliug  Feather  and 
oeMnin  other  of  the  i>!der  uiembeiit  of  the  band, 
by  irbom  il  was  nl  once  rocognixMl  as  n  kind 
of  nrroir-iioint  formerly  used  in  the  tribe  for 
•liooling  miiskrats  and  ducks.  Ttiey  called  It, 
in  fact,  a  rnt'and-diH'k  fhootcr,  and  they  aa- 
serte<l  that  it  was  put  lo  scnicw  by  lying  It 
securely  nt  the  end  of  an  arrow,  and  despatcliing 
Il  from  a  wooileo  bow.  Leading  Keniber  anu 
hl»  fi'ienfU  had  odco  licarri  of  Ibis  weapon  from 
old  Ojibwa  bnnlera,  as  one  commonly  employed 
by  their  tiiiic  in  ancient  times,  but  at  preB>ent 
superscilcil  by  firL-arina.  Cerinin  of  the  R«d- 
I^nkei's  claimed  to  bnvc  seen  Ibc  iiii]>lemcnt  in 
use  during  tbeir  boyhood.  From  all  I  eotild 
gather  upon  this  subject,  I  judged  that  the  rot- 
arrow  was  largely  put  in  mpiitilion  at  a  for- 
mer day,  for  dcstrojing  small  animals  whicli  il 
was  desirable  to  preserve  unmangled. 

Frakc  K.  R».»»wn- 
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T/tS  S(rf>A/f.* 

TitK  8i»lxD,  ill  the  lirouidrsl  aoDxc  tif  thv 
iTord,  is  lionndMl  on  the  north  by  the  Sithnm, 
nixl  on  the  eotilh  by  the  ath  dogrc«  or  north 
latitude,  except  in  the  Nile  region,  where  its 
•touthem  limit  may  be  Rxed  somewhat  fnrlher 
noiitli.  Between  tlivae  bottudnries.  it  stretohce 
IVcnn  tlic  Atbntie  Oci-ntt  to  llii>  highliuKls  of 
AbyHiifniit  ami  Iho  itoil  Svn.  'Hie  Sixbit.  ub 
tli(>  wonl  IK  cwmnuinly  nsi'il  atlhi.-  iirwenl  day, 
in  the  Kgypliiin  Siirhm  jirwpi'Hy  »o  culled,  or 
tho  |>rovinr»'>'  hfloiipiug  to  I"-gvt''  'j''iK  -■•'•ulli 
■  >r  the  Nnb'tdti  dtsert,  Tlnr»c  nrv.  goini;  fmm 
wM-sl  toeat't,  Honi^uln,  Ucilipr.  nnd  Siinkin  on 
the  north:  Dnilur.  Kordofnn,  Klinrlnm  imd 
Scunar,  Taka  and  Massiiwa,  situated,  ron^rhly 
Apeaking,  hclneen  10°  and  lA"  north  latitude; 
and  the  Boulht-rn  Nile  provlueea  of  Faehodn, 
Bahr-cl-doKf  lie.  and  Kr|itntor.  On  many  ma|)N, 
tiovrever,  tlie  woid  '  Nnhia'  will  be  found  as 
{neludin{[  all  the  Nile  proviner*  n<t  Tar  south  as 
Paalioda. 

Tlicre  in  very  litllr  knovrn  or  llie  libitory 
of  this  part  of  llii-  worlil,  i>«l  tin-  fo1l<iwin)t 
may  bo  taken  as  «|ipn>\iinatdy  corrt-et.  Tin- 
al'OrtRinal  iiihabiuinl*  uf  these  eoiuilrii-s  were 
undoubtedly  nc-gi'oe*.  It  ia  not  probnMe  thai 
(he  Araljs  arrived  mnch  before  the  advent  of 
Molinmmed;  but.  In  the  eightb  ecntinyof  our 
♦ra,  one  or  more  Arab  tribes  crossed  the  Bed 
8va.  and  fietlird  in  the  .'^udan  as  far  vreKt  and 
Montli  a»  Scnnar.  'I'ltey  lu'came  more  or  lejia 
uDi:ily:Eimate<t  with  the  negro  tribes,  whieh  tliey 
onflfjnered  and  eonvertcil.  and  whose  nnmen 
ihev  in  many  cases  looh.  Tints  it  vame  abunt 
that  the  eastern  Kgyplian  Sudan  possesses  at 
(Ilia  day  a  itasounbly  homogeneous,  impure 
Arab  population.  couipoHod  of  the  Iladondoa, 
Blaliareen,  and  ottier  tribes. 

Kordofan  liea  approximate! v  between  12* 
and  IG"  north  latitude,  ami  2'}°  and  32'  east 
Iiiugilude.  It  oontniiut  a  population  of  not 
over  three  hundrr<l  thouHond.  Tlti.-  Noaba 
(Niil>i»),  n  race  of  vcri'  black  negroes,  are  not 
unlikely  the  representatives  of  llie  aUorigiue*. 
They  live  l>y  Ihcmstlves  in  the  mountains  of 
southern  Kordofan.  and  speak  a  Inngimge  of 
ttl«lr  own.  Tiiey  are  pure  negroes.  Between 
them  and  the  Arabs  there  are  two  mixed  races, 
tlie<iliodinland  IvoiinKarra.  It  has  been  con- 
jcctHi'cd  that  the  (ihodlnt  represent  the  ruling 
nurc  nt  the  time  of  the  conquest  of  the  country 
by  th<i  Far,  with  whom  tlie  Kouugarra  seem 
t^i  lie  allied :    but  tliitt  i»   largely  oiiit)ectui'e. 

■  II  *M  btlirtullr  Ii>u.-n4fd  In  c>v*  IblkurHslt  t*  Iba  nidtn 
«r  t^lt^r  111  Sti.  M.  Iij  nl.lih  iIt  ■»>;>  »l  iliu  i<ud>a  »ppmn>l. 
kfltnfUUll  UOI  kfl  pKI-HUi)  ■■>  Uma.— Kit. 


Tlieoe  Irilies  Wvr  in  villages,  and  cnllivutt!  tin 
mi\.  They  arc  thm*  vaxily  dlstlngtiisheil  from 
the  purer  Arab  tribes,  the  most  nnrnerouji 
which  are  the  Kaba1ii«h  and  the  Bagnrm,  all 
ofwhom  are  real  nomnds.  With  Hie  cxci-ptiun 
of  the  Nouba.  the  Kordofane«e  arc  Mussul- 
mans, and  very  wiperaliUous. 

Konlofaii  wat)  conquered  by  tl»e  cbier  of 
Senttar  in  the  last  quarter  of  the  eighlcentb 
eCHlury,  an<l  almost  Immediately  wrenclied 
from  hix  gruN]>  by  the  forces  of  the  sultan  or 
ehiefof  Durfnr.  who  rclained  (MMaesslon  of  the 
country  tnitil  the  Kgjplian  iDVuklon  En  IH2I. 
I'erli.ips  llie  following  fiom  Major  l'i-out*«  nr- 
port  to  Stone  poshn  will  convey  a  goo<I  icira 
of  the  mixture  of  races  in  Kordofan,  where, 
he  aays,  to-day  one  may  sec  "  nil  the  vnrtely 
of  faee.  forQi.  and  color,  which  is  to  be  found 
ftom  Italy  to  the  land  of  the  Niam-Niarn." 

T bete  and  other  disturbances  in  the  Sudan 
attracted  the  attention  of  Mohammed  Alt  in 
ISlii,  and  hv  sent  un  army  for  ita  flubj»]j;u- 
tion.  TliiR  was  caKily  accom[>1Uhe<l.  so  far  na 
Nubia.  KonlofHn,  nnd  Sennar  were  concerned  ; 
but  the  Red  8ca  littoral,  Suiikin  nnd  MaMinwa. 
was  not  incorporated  until  ]SM.  'Ilic  cru*)- 
tics  of  Ismail.  Moh:immed  All's  son,  wen.'  so 
great  that  he  and  ninny  of  his  offievrs  were 
Ireaetterously  burned  alive  at  Shendy  ;  while 
the  deflerdiir,  hin  son-lndaw,  ito  mi.tgovernMl 
Kordofan  that  il  it  *a\i\  that  Mohanimi-^l  Ali 
h.td  him  poiMoued.  'I'liis  was  the  brglnniitg  of 
Hgyptinn  rale  in  the  Sudan,  and  its  promtae 
has  been  home  out  i>y  succeeding  events. 

In  :><M  John  I'etherick,  the  Knglish  con- 
sul at  Khartum,  opened  up  the  ivory  trade  of 
the  While  Nile.  Other  foreigncre  followed. 
It  was  soou  fouud  that  slave-hunting  was  atlll 
more  [trofitable,  and  their  encT^gies  were  no- 
coixlingly  turned  In  that  direction.  Seribaa. 
or  stockaded  villnge^,  were  built  througlrant 
the  Bnhr-el-ftazellc  country :  but  "about  the 
yeor  l«60  the  eenndal  became  s-i  great  that 
the  Kuropeanshadloget  rid  of  tlieir  ulalioiis." 
They  sold  Iheni  to  the  Aral>«.  who  pnid  a 
nominal  rental  to  the  government.  'ITi©  life 
of  the  Nubians  and  other  Arab  [leoples  uttdpr 
the  oppression  of  the  Turks,  as  they  enllo<l 
the  ^[^vptians,  wa9  so  misemble.  Ihat  whole 
communttle-i  lietook  themselves  to  (live-bunt- 
Eiig.  From  Berber  to  Khartum  **  there  wm 
not  n  dO!j:  to  tiowl  for  his  toft  master.  .  .  . 
Thousand)'  had  fomuken  their  Itomex,  and 
commenced  a  life  of  brigandngc  on  t\w  \VhIt« 
Nile."  Thus  wrote  Baker  in  |Hi!!t.  and  to 
the  same  effect  Schweinfurth  a  year  earlier, 

it  was  to  pat  a  atop  to  thia  slave- huDllng 
that  Baker,  ODd  after  lum  tionlon,  were  »p- 
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pointed  govt-niora  of  ibe  vqunlorlal  Nik  luLsin. 
They  succeeded  In  bUidii|)1u|;  out  tbe  irade  In 
(be  [rrovincc  or  K<|iialor,  wlitcb  nu  annexed 
10  i-')!y|)l  ill  linker's  time.  TliU  province  was 
inliiii>iU'il  i*\cliutirL-ly  by  iniro  iiogroes:  irbile 
llutir-trI-<!iizt'IU',  where  Schtrtinfiirlh  livril  su 
Ion;;.  ii>nl:iinoil  n  tar^  narobcr  of  Arnita  of 
move  or  less  i>iuv  blood. 

Uitkcr  nnd  (jonlon  nndonbU-dly  flii|iprcMrd 
Ikic  sIavp  Irndc  of  tlic  While  Nilp.  bo  Tur  ns  it 
was  cari'led  on  by  wat<->i' :  but  how  miieli  the 
poor  sinre  was  bencfltcd  Is  anolhcr  question. 
Probably  not  louch;  (br  the  overland  toart-b 
throiigli  DurAir  »nd  Kordofan  must  have  been 
mon-  iluslriii'tivu  of  life  than  even  the  voyage 
in  n  vrowdi!!)  Nilt;  tiii}i;gor. 

One  of  till'  ino«t  [lowerfiil  of  theiie  riilTtnu 
king*  of  Habr-cl-tJoxclle  wag  Scebclir  Uobnmii, 
whoso  senium  witp  near  llic  Dnrfur  boundary. 
It  was  dnring  Sdiwcinriirtirs  Klay  in  tho  l)ahr> 
el-tinzclle  country  tbiit  Scelwhr  attacked  and 
defeated  BOmQ  govern  in  en  t  troops  who  had 
been  «ent  to  lake  pOSMBalon  of  a  portion  of 
Bontheni  Darfnr.  Secbehrhlmselfthen  under- 
took the  coucjuentof  thaloountry.  The  Kuyp- 
tian  government,  tliorongbly   ulormt-d  at  bis 

f ironing  ]k>w4'.i',  aunt  an  army  to  iio-opemlu.  and 
hirfur  iras  nnncxed  tu   l-^ib'pt-    This  run   In 

UarRir.  ibi>  land  of  the  Fnr.  is  eiiiiateil  hv- 
tweena'and  h;"  iioitb  bititude,  and  ii"  nnd 
£8°  east  longitude,  lis  area  is  almnt  one  hnn- 
dred  and  live  tlioiiuiiid  Hijuare  miles.  Very 
little  la  kiioM  ii  of  the  country  ;  but  tbu  following 
facts,  gleuHL'd  frum  l)r.  XaehligariK-onnuuidca- 
tiontothe  Fn-nob  geoguipbii-al  society  in  IS"'!, 
Biay  be  of  inl<-nf)il.  Tbc  popnlalion,  estimated 
at  about  four  millions.  i>t  ns  mixed  os  tbnt  of  tliu 
other  central  .Sudan  |irorincfs.  Tlw  Fur.  who 
live  in  the  highlands,  speak  a  laiigungo  of  their 
own.  They  are  stigmatized  by  .Nncbtigal  as 
proud,  vain,  eowaiflly.  treacherous,  and  as  dis- 
agreeable as  liie  Wadai  on  the  west,  Thoy 
are  black,  of  moderate  height,  witb  regular  Ma- 
tures, and  were  the  rnling  race  in  Darfur  before 
the  coming  of  Ibe  Kgyptians.  Tliere,  ua  In 
Kordofan,  therv  an-  many  mixed  rnec.^,  nnd  a 
targe  Arab  population,  Bspcdnlly  in  the  north- 
em  and  central  j>orlion».  It  must  he  remem- 
bered ibnl  tlicne  Arabs  of  the  Sudan  arc  not 
true  Arabs,  but  to  a  great  exl«nt  merely  Arab' 
iicd  negroes. 

After  Seelwbr  bsd  conquered  Daifnr,  l»e  went 
to  Cairo  for  his  rea'aixi  ;  but.  instead  of  being 
tooili-d  with  boiioi-9.  and  sent  Iwick  as  governor 
of  Uurfnr,  he  wits  made  a  i>aaluk.  an<l  kept  in 
Cairo  on  &  pension.  Ills  followerti,  led  by  liiis 
«oii  SuMman,  in  a(.<oordaiiec  with  a  prevonourt- 


ed  arrangontent.  rebelled ;  batSecbehr  wan  not 
sent  to  quel]  the  relwllion,  as  he  luidex)>ecU-d, 
The  revolt  was  crustieil  by  (ioiilon's  able  lieu- 
tenant, tbc  lamenlMl  Oeasi  pasha,  wlio  Iwcamc 
gOveriKirof  B.-iln-el-CozcIlc.  Hut  uiwu  (jor- 
diin*s  withdrawal,  all  jioncr  to  do  good  waa 
laki'n  fmm  Geasi.  ai>i)  he  n-*igne<l. 

In  1K77  the  khedive  enttn-d  into  an  ngT"**- 
m<rni  with  Kiigtand,  in  nbich  it  wii«  itipulntl^ 
that  the  slave-trade  sliwdd  erase  in  lower  Kgj'pt 
on  Aug.  I,  18f}4.  and  in  the  Sn>tnu  lUe  yeara 
later.  Tbe  rebellious  spirit  of  tlie  inhabitants 
had  been  suppi^ssc-d  by  Baker,  (ioi-don,  and 
Oesai.  It  bioke  out  again  on  the  favorable 
op|>ortuii!ty  which  tlie  rciolt  of  Arabi  iio^Iia 
airordrd.  Mahomet  Avlimcl,  or  El  Malidi,  put 
him«cir  at  the  head  of  the  movement.  A 
nerie*  of  defviU*  was  sufTem)  by  the  govern- 
ment troops.  Then  came  tlu'  worol  blunder 
of  nil.  A  portion  of  Arnbi's  bn»hi-tiazouka 
weiv  sent  to  tbe  Sudan  under  the  conunand 
of  llitks  jtasha.  a  retiif<i  Kni;ItBh  army-ofllccr. 
At  firtl  ibej'  were  Miei^sslbl;  but.  when  they 
attemptciltheinvitaion  of  Kordofan.  ihey  were 
surroinidcd.  and  nil  to  pieve^.  The  Mahdl  and 
hia  follower*  were  itti[ireinc  except  in  tbe  lin- 
mcdint4!  vicinity  of  a  few  garrUoncil  Iowuk, 
It  wan  at  this  juncture  tliat  Gordon  wait  itcnt 
by  the  Kuglish  government  to  rcjiort  on  Ibe 
niiUlary  situation  in  the  .Sudan.  On  his  fray 
he  aiop|>eil  at  Cairo,  and  was  commissioned 
governor-gen cial  of  the  Sudan  wiiliout  |»ay. 
tlU  doiugx  tbei-c  are  not  known.  It  will  be 
curiouK  to  see.  whether  when  Iw  again  turns  up, 
hv  still  .idbert-s  to  the  following  opinion,  which 
h«  wrote  just  ticforo  setting  out :  '■  I  am  i-on- 
vinced  that  it  is  an  entire  mislnko  to  regani  tbc 
Mahdi  as  in  any  sense  a  religious  leader:  he 
[lereonilles  popular  di^eontent," 


yAVIOATION  OF  THE  AIR.' 

Wk  hare  deacHbed  in  dittall  (A'ehacr,  No,  M)  tlM 
cxporimcnt  madv  at  Chalait-Heudon  on  Au|t  0,  wben 
for  tlie  flnl  llnin  a  balloon  retnnwd  to  ita  pnint  of 
iIvpartUN. 

In  1US  Mr.  Ueurr  Giffanl,  In  a  i.i«»Ri-(er«w  bal- 
loon, nbiBinoi]  a  apci-d  of  abuni  4  inolm  a  aocond. 
In  1IS7S  Mr.  1>upiiy  de.  L&inc,  wiifa  a  tnolor  workvd 
hy  Mveii  Mfn.  atlAlnvd  a  >pecil  cit  S.8  metrei;  and 
Ilia  Tlsmidrvr  brolhera,  wllli  the  Brvt  balloon  lur- 
tiishcd  wllb  an  electric  motor,  a  ipoi-tl  of  'A  mcuea 
Id  l(t83,  aiid  of  n<rat\j  4  metre*  hi  1SS4.°    Iti-nartl  and 

■  fVoin  m  ■niolo  by  tiAiTDM  Ttfuxnuia  la  La  Ifotmrt, 
Kor,  K. 

>  Br  u  upcrtiDflnliil  irip  on  8*pL  V,  IKII.  tin  tfolkDn  Tli- 
ainaiiv  ira<nA  ihu  ilu*r  btllMii  c«uM  ke  br«u|ht  buk  >■  lU 
MHiluiiiKdDilnealaiwcaitirT;  b>l.l>u«^blH**'nina»,* 


532 


SCIENCE. 


IVoU  IV..  No.  VI. 


Kiob«,  by  iho  tiM  at  •  tnor*  powfrfal  ■ml  ft  t%bt«r 
laiitur  aikI  m  litn^  balloon,  n!iwli«>1  a  niiceil  of  About 
(i.S  iitttrci  n  ctcoikI  in  Ibtlv  Cnl  iwo  Pi|>«rliii«iil>, 
niiil  <I..'i  iiiolrH  A  Mconi]  in  (buir  recent  rxivrimenta 
of  Not.  S,  I)>k|.  or  '£Si  kllomolm  kn  hour,  with  ■ 
(Ive-Iiorat  vo"^'',  anil  Btly  ravuhitlon*  »(  llir  wrow  a 
■niniite. 

Oil  the  Oih  ot  Novctnlicr,  nyi  TiHUDilirr,  ibe  wind 
WM  moving  lit  iho  nu  of  x  kItometrrB  an  hour. 
Wlien  Uie  balloon  was  cuIhk  wllb  ill*  wtnJ,  lu  speed 
«M equal  (o23.Splii>S  liliufii«iT^. <ir3l  lillainoti««, 
uibour:  »ii  tlieoili«rli4ii<l,  wbonilir«iitB|Uiii«iiba 
wind.  It*  Kiwril  vm  V3  A  kllomeln:*  nilnui  8  kiiom^ 
tm.  or  13.A  kilomotrcf,  ah  liour.  Ttao  balloon  wm 
«a»lly  guidril  in  nil  direFiion*. 


vaa  cully  aS«ci«<},  an  b«foni.    TIm  iMca«np«nrini) 
uiapa  |[l*«  tlw  vxnct  I'lUtM  ut  tlie  two  liipt. 

Tli«»e  new  eiprriinenia  are  dooiire.  N«vlg»tl4«i 
of  Itie  nir  by  means  of  ItMig  Utllnona  prorldnl  wllli 
■crew*  t»  domonairaicd.  W«  will  rvpoal,  wliai  «* 
Imto  nlraadr  Mid  miuiy  liin««,  that  (u  l>c  pnicti<!Abl» 
anil  iiieliil,  aerial  »Iiips  muat  be  made  rer>-  tons.  "^ 
Ttry  large  ilimi^nilon*,  whidi  »li»ll  carry  very  larse 
niaclilno*,  capable  ot  giving  a  ipr«d  ot  from  13  lo  lA 
metfoa  «  aecond,  mllowlnic  ihoir  worfclnx  nt  alm<at 
Miy  ttnie.  When  tUe  wiiitl  ia  liigb,  or  iliere  ia  «  aqiMll 
or  lempttit.  aerial  »bip*  luiui  raiain  in  port,  na  ottiat 
vuseU  do.  Il  beonniM  mow  ouljr  *  qimtlon  ol 
cajillal. 


TI»o  Unit  aiofiit  locik  place  at  uoon.  liVlien  ilie 
balloon  hnil  riioi  above  ilie  tiirrouiidtnic  iib^lrnr- 
tloiia,  tile  irariln;  oT  [lie  screw  waabegtin;  anti  the 
haltooo.  Inchiiis  about,  wna  directed  In  a  tlr>ils)it  line 
tunatd  Ibv  viaduct  of  Mriiilon,  nlik-h  tttnon  penciled, 
ll  cranked  Hie  Seiti«  bt^low  llic  brld)c<>  of  Hilliiiicoiirl, 
btcMDe  unlansled  on  the  risln  back  ot  ilw  rirer,  tuid 
tho  inntor  wat  ulnppoi,  and  tlie  balloon  alluwod  lo  go 
irltli  ilio  wii»t,  ill  OTd«r  to  moiunni  the  rate  of  the 
oumnl.  After  a  roil  of  ilvo  mlniitM,  Ibe  tnaclilne 
mu  again  pnl  In  niotion:  and  the  balluoii,  eiildod  by 
cbQ  nidder,  tl«4cribeil  a  temlclreleof  about  IDDnivirc* 
dtaranu.'r,  and  relumed  to  tl*  atanlng-potnt  »l  a  s<ow 
rate,  but  irl lb  iierft^n  niAblllly.  Atilircci'.M.  tCennnl 
and  Rreba  bcg.in  a  aecunil  ei[>eiiiucni.  Tbe  Iwlloan 
aroM  a  tccMid  lime,  and  mndf  leveral  exonnlom  In 
Ihe  neiKtiborliiiod  of  Cbalaii ;  but  tlie  tog  was  to 
tblck,  lliAt  Ili«  iTriirid  ascent  ciiily  occuplnt  thirty- 
Uire«  iiiinules  tlirungb  tear  of  lusinic  tiglit  of  llio 
landing-place.    A  return  to  tb«  place  of  dcpartiirr 

bm  ml  bMa  Bbla  b>  (iravldo  a  alHllit  Cu  tb«  tnftaM  ballooti. 
laM  it  oilBtil  b*  rMdjr  laaMonlln  Anonlile  nMliif. 


A  NEW  LAW  OF  ORGANIC  EVOLUTION- 

I  UAVit  in  another  place  given  many  re«aans  fo* 
bellnving  that  Ibc  male  cell  ha*,  b]-  divlilon  of  labor. 
graUiulty  noiuired  the  t unction  ol  rscHIng  varlailoo, 
wlilte  ilie  nvum  It&iismiu  tiM  e»talilisbed  diajs^ief- 
iMicaol  Ilie  race.  Tbefollowiogfacts,  among  oilier*. 
■Mm  (olndlcalR  tbataipwlalliatlonof  IbU  surt  actU' 
atlyaxlMs.  I.°  There  U  no  evidence  ll»i  the  fuiio- 
tlOQBof  the  IWO  tcKinl  clemeDta  are  alike.  Iiul  the 
puulblllty  of  parlbcnogeneiU  (how*  that  Ibe  orun 
iti  lltcit  (uiii  transmit  all  tba  MtaUlilicd  charactri^ 
iMlcooI  tbci-nce.  V.  Orp^nlsmabomrmmfeniliMd 
egga  or  aeeds  are  niudi  muretariable  than  thoae  wblcli 
are  produced  aM-xually.  3°.  The  children  bom  (ron 
a  main  liyliriil  nlili  lliefemaleof  ellliMpure  fom<  are 
much  more  (ariable  than  those  from  a  female  hyhrtd 
with  the  maU  of  «llh<r  pure  form.  4'.  Paru  which 
are  conllncd  to  nialea,  or  which  arc  of  mon  functional 
ImporlajK'c  in  males  Ihsn  In  females,  are  much  m 
Tftrlable  than  parU  which  are  coufliied  lu  frnial 
whiuh  aic  nt  mora  functional  imporla&ce  in  fcmal 
lliaii  ill  males,  ft".  M«I>^  arc  mora  vailable  ih 
females.  0°.  The  male  lead>,  and  lli«  female  folio 
In  llie  evolution  of  now  featiirvt.  a*  U  abown  by  t 
fact  Ibat  the  feiiialM  of  allied  s]ircle*  are  more  like 
each  oOicr.  und  more  like  the  youni;.  than  th«  males 
are.  Thiic.iniivt  lie  due  to  sexual  scWilon;  for 
bolda  true  lo  u  reiuirkablo  degree  In  duiiieiiical 
plKpnna,  and  In  oiJicr  animal*  wlilch  are  palr««l 
the  Irrcoder. 

Now,  if  it  it  true  that  the  tcnden<-y  to  vary  <!Oiua 
thnxigh  the  mHiiftiii-e  iif  the  male  parrnt,  it  will  be 
forlli«ai1vantn£it  of  tho  speclus  to  give  binh  to  an 
excess  of  females,  so  Ioiik  as  tlio  conditions  of  titr 
are  favorable,  .vid  cbsn^  Is  not  ncednl.  and  to  glie 
birth  to  an  eiccn  of  males  whenever  the  condltloua 
ot  life  become  iiii favorable,  and  thus  deniaod  nt* 
nodi  Deal  lout. 

DiUing  bas  recently  publialied '  a  tvry  valtiablc 
hlghlyfnjDtrsl'vcsrrlosof  paperaupon  the  laws  whi 
regulate  tlia  soji  of  ili*  embryo  hi  mankind,  and 
other  tnlmols,  and  in  plant*;  and  the  Incu  which 
liai  bmashl  together  seem  to  show  that  this  apedall 
lion  aclually  oilsf,  and  tbatafBTarahlecnTlrocimrui 
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ni.iM>i  an  «x«cB*  of  fcniAle  birtlii,  while  aa  uafaror- 
Btil«  envlroiimenC  cnubrj  bd  cxcua  ol  miUc  Ulrtli*. 

Aiuoiig  mnntiiitd  Mio  conditions  of  lifn  irciuiiiiacb 
anilrr  cotiirol,  Iliiil  it  In  dilKoilll  to  (my  jii't  whitcoo- 
illliitfs  a  farornbla  I'liTlronment:  but  t  tbtnk  we 
tnny  nafclf  coticluile  Uiat  a  high  blr(li-rnt«  fniUcates 
that  the  eoadliloni  ol  lifn  %n  favDnble,  and  iliol  a 
dcccrawa  In  tli*>  blrlh-i'ai4  In^lcalM  dccrwoMd  prM- 
pcrlty,  and  Hint  Lutunii  rac«*  whicli  are  illanpiioMinic 
arekoduliig  becnuae  surroanding  couiliiiuns  an  iio 
longer  fararabJe. 

DiUing  glTca  niiny  fact*  to  •how,  ihftl,  af  thu  birlh- 
mlo  IiidVARra,  Ibe  iiiimber  of  boy-birtba  to  vacli  100 
elrUbirtlis  deerviuea,  aoil  tUt  «er«ir.  At  Hie  Ciqtc  of 
Oood  I(op«  the  Boers  ore  vcty  prolific:  tlx  or  tvvtn 
li  a  iinall  fanilty,  aiid  from  twelve  to  twcciy  chltilren 
am  nnt  unuatial,  anil  100  itlrh  are  bom  to  rvery  V!.i 
boy».  Ttie  lloitontota,  on  Ili«  oilier  Iiand,  are  t«(j 
luferlllc;  mnny  of  the  women  ate  barren,  and  Ibey 
•eldom  have  nmro  ihaii  three  cUIUIrvti,  aiid  lOS.Dlioja 
are  burn  in  rJicb  100  KlrU. 

Tli«  binli-raii!  U  higher  lii  towns  than  it  ia  in  the 
eoiiiilry,  and  Ibe  raUo  of  boyi  is  greuler  in  tlie  coun- 
try Ihan  U  ts  ill  tli«  Inwn*.  In  ISSl  tile  nverage  for 
tlio  ivholeot  PiiUfIa  WB«  ICOiSlI  boy*  tn each  lOOgiris; 
and  111  nil  tlio  towns  ili«  lioy-hinhs  were  balow  ihls 
avange,  and  Above  the  avero^  In  ilie  cotiniry.  Ptou 
baa  lliowii  thai  in  Saxony  th«  ratio  of  boy-hirtlis 
rites  and  fitlt*  willi  llic  prion  ot  food. 

Fnini  iirariy  IO,<}0O,CKKI  hirlbs,  fliiaing  has  compiled 
a  Ialil«  CO  tillow  Iho  birlh-mlo,  atiil  the  ratio  bein«ien 
the  sexn,  for  each  month  in  the  year;  and  this  table 
ahoni  thai  th«  ratio  ol  boy-Mrlhs  Is  Iho  highest 
whan  tb«  birth-nta  li  lowest.  In  March  tho  birih- 
rata  waa  Uighcat  W3,488],  ami  liie  mtioot  boy-births 
wu  lowest  (10&D2  boys  to  each  100  girls):  while  in 
Juno  the  birth-rate  was  loncnt  (^12,400),  and  the  ratio 
of  boyshIttlM4t(lWt,TT). 

Anioni!  ilio  lower  animals,  it  Is  dlflloiilt  to  obUIn 
staliiiici:  but  Diutn^  slates  that  dometticatedanlruols 
ore  muro  prolllic  than  their  wild  alJlcrs,  nndlbutlbere 
Is  n  (irralcr  iinmber  of  frmale  blrlht;  (hat.  when 
aniTniLl*  me  lAken  from  a  watni  to  a  colil  climate,  ih« 
ratioof  mnie  births  inereaaei:  and  that leaibcr-dMl«ra 
slate  that  tlipy  obtnln  most  female  sklus  from  fertile 
region*  with  rleh  |>iutur«s,  and  mo>t  mala  skiiu  from 
Rioro  bairvn  cniiiiti'Ics. 

The  power  of  parthenogenellc  reptvilnellon  seomii, 
in  mntiy  cai«>,  to  ba>«  been  aci|niri>d  in  order  to 
pcnnit  an  iiniiiaally  great  and  rapid  Incivasis  in  the 
birth-mlo,  nlipnlhd  coitditJonsor  life  an  iiniuunlly 
favorable;  and  Ib  tli«M  cases  the  pari  lie  nuuv  net  ic  *sg* 
give  bitlh  lo  tenale*  almost  extlusivrly.  Among iba 
parthnnogcnetle  Ciadooera,  both  male*  and  fomalrs 
■r*  fmiiid  In  the  fall  and  In  thaearly  spring;  bnl  dur- 
ing ib«  warm  months  only  fenialaa  are  round,  and 
they  multiply  so  rapidly,  that,  according  to  Ranidohr, 
afeinnlQ  Daphnia  can  In  sixty  day*  produce  I.SOI,- 
3TO,i>7>>  partlienogenttlc  ftmak  il«icMidanis.  As  th« 
sujiiily  ot  food  falls  iii  the  fall,  males  make  iholr  ap- 
pearance; and  Kunc  lias  tbonn  Uiat  any  unfarorable 
change  cauKS  the  production  of  males.  He  says 
that  maief  appear  when  food  falii,  when  the  water 


dries  up,  wlien  It  becomes  too  dense,  wheii  itaci|iiirt* 
anuntavDratileieiiipfrature.or,  In^enenl.wben  itier« 
ii  a  dtvreaM  in  protporlljr.  Prum  thene  and  many 
other  facts  reconled  Iqr  Uiisint,  I  ihiiik  wemay  tofeiy 
conclnde.  Itial  oniong  anlinat*  and  ptanis,  a*  w«ll  as 
In  mankind,  an  unfavorable  ennirimmenl  ennsea  nn 
excoMcif  mate  bliihi,  nnd  a  faforaUe  enTlrounent 
an  excess  of  feraalo  hirths. 

Xow,  why  should  this  be  aof  If  lli«  v-elfnre  i>t  ili* 
species  can  be  tectiTwl,  under  a  favuraUe  environ- 
tnnni,  by  females  alone,  why  arc  males  ncod«il  when 
tlie  environnietii  l>fconiet  unfavorable  V  I  b«l(ev« 
that  weh&ve,  in  tliefoctsTVeurdedby  Dii>in{^Bnllltl»- 
Irationof  one  i>f  the  most  important  and  fnr-icacbing 
of  all  111*  adaptations  of  nature,  —  an  ailjuitinent 
which  tends  tocdiito  variMlon  when  It  isnL-cdeil,  and 
to  keep  iblufis  aa  they  are,  so  lotiit  aa  iii>  chanSB  la 
demandcHl,  Asibeeondltiontcf  ISfebecomeunfavor- 
able,  variation  bemmesduslrabtc  in  order  lu  restore 
tbo  adjiixinieiit  l>i>tiTc«n  Ihtt  oreonlim  nnd  lis  cnvl- 
nnmeni ;  aiid  this  Is  secured  by  an  lncrc**e  In  the 
ratio  of  male  biitha. 

That  Ibis  It  the;tnie  eipianaLlon  of  the  pUMlvmenat 
Is  shown,  I  think,  by  the  eontroit  between  dotne^ 
licated  animals  and  captive  animals.  The  fact  tliat 
an  animal  baa  become  [louieslie  allows  that  it  And*  In 
enptlvity  a  favorable  environment;  and  Uiitlos  aaya 
tiiat  domc*tle  animals  are  exceptionally  feriile,  ami 
tliHt  they  produce  an  exce*«  of  female*.  Animal* 
which  are  kept  as  captive*  In  nienasertea  and  gaidena, 
hive,  as  a  rule,  no  fitness  tor  domestication;  aiKl 
Gcoflroy  St.  HiUlre  sayi  that  individuals  bom  hi 
menageries  ar«  usually  male,  while  thins  sent  to 
museums  ar«  usually  female;  and  that  the  attempt 
to  domesticate  a  wild  anlinnl  incrtaies  the  number  of 
miUe  births.  Diising  stales  that  captive  birds  of  prey, 
and  caraivorous  mamnials,  arc  very  luter tile,  and  that 
ilie  youn(E  'tre  nearly  always  males. 

The  wildliuniiin  races  of  Oceanlcaand  Anierieaat* 
much  like  captive  animals,  as  they  have  been  mkI- 
ilenly  throirn  Into  contaet  with  a  civilisation  which 
has  been  In  Eurnpo  the  slow  growth  of  thoiKaiKl*  of 
yeai'S.  Food  slid  eliniaiu  have  not  clianx^d,  but  a 
new  clement  h»  been  introduced  into  their  environ- 
ment. The  Ncir-ZeaUnclen  are  very  infcrlite,  and 
nearly  nil  the  children  ore  bays;  and  Ibu  eenstii  of 
IffJi  tvr  the  Ilanaliiui  IiIaihIs  Kave  •  i»tla  of  1S3 
male  blrlbs  to  each  100  female  biilba. 

I  bvllnte  vc  may  see,  in  thcM  iiittatKe*.  the  last 
slrusslo  of  Datura  to  mvo  the  race  fruin  extermina- 
tion by  the  production  of  a  favnrable  variation.  It 
is  proper,  however,  to  point  oat  that  Dusiiig  hluisolf 
give*  a  different  explanation  of  the  exceu  of  ntale 
birth*  unilor  untarorablo  conditions  of  life,  although 
I  Iwlirvo  titst  cTamiuailon  will  show  that  his  expla- 
nation ia  iuadeqiiale^ 

Ue  says  thai  Uio  excess  of  male  hirtlis  it  (or  tbo 
purposeof  prcventlngclose inter-breading.  Ueshowa 
itiat  In  tar-breeding  rjiusei  slcrlilty.  small  Site,  and 
lack  of  gonaral  vigor  and  vitality;  and  lie  also  sbova 
thai  Iheeo  eBects  are  nia«t  niarlii^l  alien  the  otlier 
oonilitions  of  life  ore  least  fa>vrabte,  and  tba*.  no  evil 
effect*  follow  In tci^ breeding  when  food  is  abundant. 
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lUnA  frhrri  tlw  earlrouinent  in  gBiiora)  It  ctioiliii^ivo  ■'> 
proipcriiy.  Bliitt  ihn  rtII  vlTccta  of  ini<>.r-lirai-din|c 
Iwcoiit"  muTO  ni.i(k<-il  »t  lilt  nnTifoiiini'nl  bncotii*! 
h-n  taviimiiie,  niiJ  mi  iiialc  liirllii  kiv  lli«ii  In  ^'XCf**, 
lie  Mt"»e<  lli>t  tliP  oxcoMii'o  production  of  malt?*  I» 
>n  ailipUtl'in  wtiidi  liu  Ki^iliiitlly  hni-n  acqiiiriM  by 
natural  *«l«c(lon,  (or  the  |Hirpri<*  of  )>n'i'.'ntliii;  cimc 
inter-bre«(llii^  nt  Llie  l.litji- wheti  il  i*  i[iJiiHim>:  Inn., 
M  an  Injiirlnui  pn>porly  cuiinol  Im  eitalillilivil  by 
natiirn)  wlocllon,  Ihv  rvll  rllrcU  uC  Inlcr-tircpiliiig 
r^nwrt  be  prirriarj',  'Hin  eiiil  »lilch  l»  nilvjinlasuoiw, 
nnd  irliivh  ba^  bevu  tKiircd  liy  iinliml  <p1i>rll<>n,  U 
Ibc  craiiiiig  or  ii-xuiil  union  of  iii<1ivi(litwU  uliloli 
■rc  Dot  ctuMil)-  twIatfMl.  Aa  thv  'ibjvct  o(  cnissint; 
la  U>  MCun-  varUblllty,  Il  U  muiit  noceaiAt;  when 
«hftiiKO  1*  iwfJei);  ihnt  Is.  when  ili«  condltloi)*  of 
h(«  ii»  uiifavdRible. 

NatUTdl  cilrclion  lias  krcordln^ly  lUUd  U>  (ecnrv 
till*  by  rv'nderlni;  tb"  ofT»|irliiK  of  a  cioM  niorv  »hlc 
to  reiiftt  nu  tinfavornble  chaiij:r  [limi  the  'ifl^prliij:  n( 
clowly  relalcil  parenis.  or  lUc  parlhetioueneiic  chll- 
dr«ii  of  a  aliisle  parent;  nnil  Ibo  rxceailtc  prutliiction 
«f  riaIm  ondcr  mi  iiiifavonihln  enTjroiitncni.  ii  for 
tbe  piirpdte  of  Miruriuz  tarislloii,  rallinr  Ihnii  tlic 
prerenllon  of  intcr-brtcdiiig. 

Till*  very  *iiss*«il>'o  tojilc  opi^n*  maiiy  Dcldi  fi^r 
matuclt  whore  our  (nfomiutloii  In  very  ■runty;  Mid 
any  r»d<n  of  Selfnec  uliu  ar«  able  lo  cnntilbuto 
Information  regnnllii-j  tlt>!  iiiintber  of  binbt  of  Mch 
*«x  In  wiM  or  cnptlvc  or  iloinutic  animali  oill  help 
to  a  iil«^r«r  losiiihi  luio  nil  ^xlrcnirly  InirrfCtlng  niid 
important  pT'ibloin.  Tile  wrlt«r  will  glatlijr  roreivo 
and  LabuUbF  tii  formal  ton  upon  IbU  point,  and  will 
^tv  proiier  credit  to  coiilrlbuUirv. 

W.  K.  Brook*. 

4alihf  UfiffbtiivtinfiurBll^.  Dtillliiion. 


CO.VrE.Mf'ORARV   SOC/ALISM. 

Vontemimirary    foc'miitm.     Br    JoilX    It*E,    M.A. 
N«w  York.  aVrifrner,  1881.     1»  +  455?.    8°. 

AiioNu  ihv  merits  or  Lhia  volume  may  be 
inentioDed  tlie  i^pirit  wUli  which  the  tiibjoct  of 
sooinlisiD  is  approached.  Thi-  uulhoi'.  uoder- 
sundiog  Uint  his  posfUon  is  not  tliut  or  no  nd- 
vocRt«  pither  of  cxlstlni;  M>cteli,'  oi'  of  nnv  pro- 
[loacd  ftituiv  social  foiui.  stttriiiilH  to  luirsirnt 
nn  iioparlial  liut  crilicMtl  in'cotint  of  the  sdicin?* 
which  oontcmiwrnry  KoriikHnU  niMiirf  us  will 
iniitigiirnlv  :in  parllily  |>iii-.i<li«('.  Mr.  line  tn- 
diilgos  ncilher  in  nliiiM-  nor  dcclatnnltoti  nor 
fVightoocd  outer}-,  but  mnnireeu  a  Jiidiml 
calmneBB  of  tciii|>erament,  befltllu);  a  wao  of 
aoienco. 

The  scope  of  this  work  fs  [iirlioaCetl  Uy  the 
titles  of  the  chnplcn.  whieh  are  llie  fuilowltig  : 
Intrvdnctori',  t^otiloinin^  a  preliminnrv  survey 
ofth«flelil:  FYrdinaml  Liiwiulio:  Knr'i  M«r\  ; 
The  fedcrniism  of  Cnrl  Aiiirlo;  Tlte  nodali^Ui 
ufthcdiair:  ThcChrislian  sociaiieta:  Russiau 
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nihitisiD:  Sueiill«|]l  Mid  lli«  wocini  qiiCHtloii : 
rrogress  and  jioirertj';  Ileory  Oeoijte. 

The  arraii};cincnt  of  topicK  i»  not  at  nil  w 
oue  n)i;;ht  expect,  and  i«  due,  jicrhiiiM,  to 
fnet  thut  the  book  conBixts,  in  |mit,  of  artic 
pi'eviuiinh  ))iit>li«iied  iii  the  Contemporary 
view  and  tlie  BrilhU  quarterly.  These  lia 
been  cutni'Kfd.  ^nd  supplement otl  with  addi- 
tional ehapteiK.  anil  the  old  and  new  are  not 
wdl  joini'il  logi'thi-r.  It  eshlbiis  more  or  le&d 
of  the  Hinrncler  ol'  putvbivorit  in  many  place*: 
<Mich  chtiptcr  not  h'tiilin^  natnralty  to  tlii;  fol- 
lowhi};.  nor  1)cin)^  itn  oiil^niivtli  of  what  Iib» 
pietcdt'il.  Tims  Ln>«:dlG.  who  built  on  M 
and  liodberliia.  and  who  »itnp1y  int4T|>n? 
their  ilocU'incit  to  thi.-  I'oniinon  ]M'uple,  kiitdlii 
in  their  hreaats  u  lire  of  cnthiiHiiMin  not 
t-xtlit)fLiishe<l.  is  treated  in  the  second  chapter  : 
while  Karl  Marx,  his  logical  predecessor,  fol- 
low*. Uodlu-ilUit.  the  fmher  of  scientifle  ao- 
eialism  in  Germany,  of  whom  Marx  Is  onl 
further  ernliition.  ivi'd^f^  no  separate  lr« 
moiit  at  all,  and  is  I«ir«ly  alluded  lo  In 
chapter  on  Mario.  Tho  gix-aU-^t  fignrc 
aioderii  socialism  is  thus  )>asai-d  hv  in  m. 
half  a  dozen  words,  in  a  work  profl 
to  give  a  jMclure  of  contcm[K>rari'  riocia' 
Ki'eneh  sooialisni  fares  scarcely  Iwlter,  recciv- 
Idk  only  three  or  four  |Mges  in  tlie  inlroduo- 
tory  rhaplcr,  and  that  in  &  work  of  four 
hnn<lr4-d  mid  fifiy-Iive  piiKCS.  This  is  certai 
ly  iii.ideijiintc.  Ili-nry  (ioorge,  on  tlie  oth 
hand,  who.  it  18  acknowU'ilgod,  tit  not  a  siocialist 
in  the  ordinary'  acceptation  of  Uw  U-rtu. 
ceivcs  seventy-aeveu  ])agcA. 

The  book  is  a  disappointment:  because  it 
a  series  of  detncbcd  essays,  instea<1  of  S  cqi 
nectcd  whole,  and  is  not  what  a  perusal 
lh(!  aultior'a  articles  in  (he  Conlemjiarury  rt- 
riVw  might  reasonably  have  led  one  to  ex|)eok 
The  entire  work  tielrays  either  iixlolcnco.  or 
lack  of  siiindcnl  time  for  the  adequate  piT- 
formnnce  of  llic  anthur'H  tu.->k ;  for  it  oit<;!it 
to  have  been  re-wriltco,  the  stifle  improvedi 
a  more  philoiophical  and  aynimetrical  arraoga- 
mont  secured,  and  more  carcftil  nttcntkia 
given  to  the  nio§t  recent  pliases  of  eoa- 
lcm|»i-an  socialism.  Part*  of  Uie  tiook  wero 
written  se^einl  years  ago,  and,  though  p«c* 
haps  true  then,  are  not  acc4irate  now  ;  ain' 
even  in  the  apporently  more  rcoent  addili' 
there  is  an  oversight  of  uhat  is  transpirlii 
at  the  present  time.  Ttiiis,  on  p.  M,  U, 
Itae  Mse«  these  worda:  "England  it 
only  great  counLr}-  where  socialism  tiaa 
pn.-)icnt  neither  organ  nor  oivanixntion  th 
reaches  the  public  cyo  or  ear.  This 
sti^nge,  for  in  Ibis  country  we  bear  frvqi 
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or  the  '  <lcinucrtillc  FwleraUoii,'  tiid  ot  IciuL 
throe  |)pi-to(1iuils  or  a  radiailly  Rocinlistio  nu- 
luiv  Mv  Mi|)[)oi-ietl.  —  vix.,  tlw  monlhlv  7V>- 
(fay.  nnil  Du'  vrfcklifM  JuMlice  niiil  Chriittinu 
HOcia'tKt.  —  wliiU'  llMwtinnn'ii  tio»k@.  *  Knglnnd 
for  all."  -Till-  tiUtoriciil  l>n«is  of  encislUiD,' 
etc..  Iiiivi"  coil.iiiily  mirflrlol  witlc  rliticiUSiOD, 
»«  linvi-  nlso  tlio  coiitri>>iitioiis  of  Ihv  (lOct 
Morris  to  the  lilcmliirc  of  socialism.  Aowrt- 
can  sociHliHtic  inovcmciita  likcKisc  rtccivi' 
entirely  iiiailo(|unlo  uUeiilion ;  nixl  titc  im- 
preaalon  in  oonveycd  Uiat  lbei«  if>  pructit-nl- 
]y  no  Aioetlvan  mciftliBoi. — n  most  raillcnl 
ei'ror. 

One  of  thv  iM'Ciilinritltrs  of  moilcm  K>rlaUitiii 
itt  iu  iinc'icii''('ii.'<Inci'»  «  Ih-icvit  il  makes  fta  n|i- 
[Wnrniioi*.  Tlii«  i»  Uroiiglit  out  in  scvernl  pInivH 
tiv  Air.  Kiic.  Ki-rvn-iiiijC  to  (!it'nDon  aorialiMin. 
oil  p.  Gl  Ito  t»y»,  "  i'mfrsHor  l.«ifii]c  voii 
Stdn  of  Vii^nna,  .  .  .  wlio  nrrot«  tin  BCuto 
nnil  thoii  gilt  fill  hook  ou  Frencti  coininuiii»in  in 
IK4S,  sii\H  ill  Itint  work,  thnl  Gci'm.iny.  iiiilike 
KiaiR-e.  and  lUtTticularly  Kd^IiiixI.  lia<l  nolliiiig 
lofeur  from  !(OcIalUiD  Ijcciuhc  <icnnjiiiy  tmil  iu> 
proletariiilL'  lo  !i)>onk  of,  Yvi  in  ineutv  yvars 
W(-'  find  (IcrniiiDv  lit-t-omt-  siiddi-iily  Ihu  tlicntre 
uf  (lie  nioitl  ini{KirI.i[it  anil  fonnidiiliU-  t-inlxxli- 
ini-ntof  «ori«lismlli:illw»any«licn'iipjiciirfi|," 
'lliis  i»  A  oorrvcl  slntemcnl.  Ag.iin  ntid  ujiniii 
it  was  suid  Hint  vodimuulsni  wns  n  French 
disease,  fhom  witidi  (iciiunny  bad  iiollirnf;  to 
fear;  nslteritenradoviDff.liiItoiious. nii^aLnnd 
contented  InlHsreracoitUl  never  lioc-onM!  tnft'oted 
with  tile  poiitoii  of  ditoonlvnt.  Novf.  to  nae  m 
noi-ialistit-  ]ilirn»f.  >lu-  letidn  tlic  Inbnr  IxiUnlioiw 
of  the  wotld.  ]A-iiii  Xhnn  ton  yoiir*  ctliee. 
Ivnglif hiucii  boiulc^I  tiiftt  MN-inli^n  iviis  n  conii- 
nenlnl  |i1agtic.  froin  irbich  Uir  trw  iDMilnlions 
of  Kii^iiiiiid.  nod  (lie  manly,  sclf-reli.int  clinr- 
acler  of  her  M>it«i,  fotevvr  exempted  tlie  Itiiliitli 
lalv:  now  it  14  do4il>l/ol  nbettier  iwdnli^m  him 
anywliero  m  inort?  i>eH|)crtnl>le  foUowinti.  nnd 
L-reti  tlicgoveninH-nliiiiiidtienced  by  eoeiidiBlie 
idciu.  A  Unse  of  soeinliKin  U  dilfn^ing  ils«ir 
orer  Ihe  iimtitulIriDN  of  Knglnixl,  the  clasaie 
iliml  of  tviaatx-fairt.  Ami  in  America  Iww 
proud  has  bwn  our  wlf-conlidont-c  I  With 
wliiit  Mlisfhction  have  we  |M>inted  to  onr  biuad 
prninca.orTerin);  homes  to  all!  With  what  con- 
tenlmoiit  have  we  talked  nboiit  the  prosperity 
of  tlM.'  American  laborer  !  XVIIh  what  scorn  have 
we  rertrreil  lo  the  pauper  laltor  of  Koro[ie: 
Surely  no  Haiic  man  could  expect  a  eonal 
dinea^c  like  sodallsro  In  llie  Uiulcd  -Slates. 
Itul  here  ll  i.t.  and  it  lit  iiooliere  makin;;  inofc 
ntpid  Klriilea.  The  proof  of  this  ii>  on  every 
hand,  ll  i*  hut  necewinry  to  o(>et|  cue's  eyes, 
Biid   watch   the  mownienta  of   the  laboring 


vlaMtes.  Tbeir  piirndoK.  tuMtoe*,  labor-nntoDS. 
newaiMticra,  coiiventiona,  aud  eongrcsws  tell 
the  tale;  but  of  all  thrsc,  Hae  ba?  little  or 
iiotliing  to  say. 

TtK<  boolc  is  liiDcly,  and  it  la  anfoilunate 
tlint  our  anthor  did  not  do  himself  better 
justice  iu  a  more  carefully  prajiared  tivaiice. 


THE   FACE  OF  THE  HAUTH. 


Irf-ifvi);.  Freylay,  I 


l)y  B.  Si-Kse.    AUdlnaE  j. 
aiO  p..  Illmtr.    4*. 


[)u.  Ki>r\Gt>  SrK«>  of  Vienna,  well  known 
among  geological  lender?  for  hiri  original  wril- 
iiigson  the  stniclural  u'lalionM  of  earth<]uake 
distill Imnces  and  on  mouiitaiu  buitdiug;,  tins  in 
I>re[Miratlon  tt  more  ffencral  work  on  the  '  Face 
of  tbi-    enith.*    in    which    bi-   nttcmpls.    l»y    ii 


wMsmikiin  rail  i»  ras  iA>amii  rut. 

i-rilical  review  of  recent  »tudie».  to  cwrect  n 
number  of  mirvlrin)!  ernora.  nnd  pivpare  the 
(:roaitdivork  for  an  unpn-jiidivrtl  view  of  dy- 
namical geology,  llie  find  )mrt  of  the  work, 
already  pnblislied.  eontnius  a  ili^etis^ion  of  iik»- 
liona  in  the  outer  cni»t  of  the  earth,  aud  of 
Itie  structure  and  COtirsc  of  some  of  the  Iar^<A 
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raoiiDtaio  mngea.  Under  tlic  rurmer  heailiog 
there  is  an  extended  essuy  on  the  deliiji:?.  which 
has  been  printed  iijiart.  nnd  hHrrcr  (-haiiluni  »n 
enrthqunkea.  di»locniioTis,  mid  volc«no[-«.  'riiii 
W<K>ad  licturmjt  iiidiiilt;*,  tliiJ*  far,  only  the 
Alpinu  HVKti-m. 

The  noi'k  xhong  n  brand  ncqtiaintancc  nitli 
tilt  siilijecl;  ami,  in  s,\iHe  o(  its  litlc.  it  is  not 
a  '|>u)>iil»r*  book.  Yet  its  sljic  is  much  more 
attiiictive  and  ivndable  thnii  one  iisimlly  ex- 
pects in  ft  geoloBicnl  essny.  AmoiiK  llif  (jioris 
novfl  tojiira.  lliL-iv  may  be  moiiLiuiicil  llii-  brief 
acTuiint  of  Fixdier's  and  ILintrn  »tii'lies  of 
the  defoiinntlon  of  llic  ocenn'H  KniTiicc  by  eon- 
tiitentul  nili'uetion :  a  HUinniniy  of  the  ovidencf 
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autvMArtuif  or  a  Diimnkxn  nuio*  or  FAi.«im>ic  rodkb  n  niuiiVB. 


conlriidirtiiig  the  often  quoted  rU-vnlion  of 
tJie  Chilinn  const  in  the  eat'lliqiinlies  uf  IK^S, 
IMh,  aud  IKUT;  the  series  uf  forms  devel- 
oped in  aa  eruptive  rcgtoii  by  deeper  and 
deejier  deuiidation :  and  ihe  relutlona  of  the 
curved  tren<)a  of  the  Alpine  ityaleui  to  the 
geiiemUj'  northward  tangeiilial  thrust  that  |tro- 
duced  it. 

A  mo<lerate  number  of  well-exe«itcd  cnl», 
nod  auveral  long  lit^t^  of  niittioritictt,  n<ld  to  ibc 
ralue  of  the  irork.  The  lir«t  of  tb*-  ill  tint  rntious 
hen!  copied  sbons  an  overlnnied  fold  on  tlio 
Hamrang  [loss,  in  the  noiHi-neetcrn  [limnlaya : 
Iho  second  is  a  re«lornlioo,  by  Cornet  nnd 
Briart,  of  a  greatly  flislinbcd  region  of  pnle- 
osoic  rocks  in  Rel^inm,  over  juut  of  nbieh 
orelawoiis  strata  me  laid  uucoolbrmably.  Of 
the  three  great  faul(«i  AA  Is  the  oldest,  and 
CC  the  yomigettt. 


TenaiUi  t/  aa  old  farm .    Uam   fnmt  tbt  note-, 
nf  a  natumlitl.     By  IIknrv  C.  McCook.   I)  II 
New  York.  Fiinl§,  itowarJ.  onrf  IIullMrtt  ISfi' 
4^64-1  p.,  itlustr.    8». 

Scirsifi'ic  men  are  nwnstonwd  to  oonvld 
themselves  an  excltieive  body.     They    coll 
bits  of  knowledge,  which  they  sei'm   to  look 
ujion    as   Iheir  jn-ivate    pvopeity,    nnd,    eitbet^ 
wLiely  or  unwisely,  epenil  their  time  making  ol 
servniiona,  nud  rlgiilly  di-scrihing  tbeiii  for  eci 
enlilic  cars,  vrilb  no  attempt  to  put  the  tnatcrl 
nilliin  readi  of  the  oHinnry  miml.     Tlie 

suit  is,  that  llio 
|>opular  bot>kM  of 
science,  from 
which  the  t^encral 
reader  tuitxt  get 
hl9  infornintion. 
are  UMinlly  (-<>: 
pUnl  by  I  te  I  sons 
who  bavo  never 
acfiii  what  tJtef 
nro  desoriblng. 
but  have  obtain' 
Uieir  inforituitl 
CDlirely  ffom  otb- 
ft*.  AlM)(»k  like 
t  'I  I'lie  before  us 
i--.  Lhorofore  of 
A|)eetal  value,  for 
we  have  in  it  n 
pnjMilar  neirouni 
of  KeientiHc  an 
}ect*  by  oue  wb' 
bos  himself  o 
■orved  ever 
thing  ho  describes.  The  tetenliflc  stntemcn 
of  the  niitbor  are  not  only  rcli.tlile,  but,  ctimi  . 
direcHy  from  nature,  they  still  retain  cvideooe 
of  direct  eonlaci  with  jifc,  whieb  la  su  sur« 
to  diwippe-ir  with  too  many  repetitions ;  and 
when,  fiirlher,  ilieiie  stntemenU  arc  put  in  m 
form  to  appeal  lo  the  general  render,  we  may 
be  sure  of  jin  addition,  perlin)M)  not  lo  scicncr, 
but  to  the  knowledge  of  the  reading  public. 

TItc  aulliur  informs  iia,  that  undei'  the  pervtia- 
sions  of  friends,  and  rather  ngninst  bia  own 
inclination,  (lie  plan  of  the  book  is  colloi|nial 
in  form.  WJiai  the  book  might  otlM-iwiae 
have  been  canuol  be  aaid,  but  the  perHuasion 
of  fyiends  aeetnii  hero  to  have  had  a  bappy 
effect.  The  iJeslruble  quality  of  a  pO]ttihir 
Bcientitic  book  ia  to  obtain  aa  many  re»dera  as 
possible,  and  ibus  isproad  tbe  knowledge  wMely. 
However  iiitercslii^  facts  of  natursl  htMot; 
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may  bo  in  tlicmsplvcs,  it  yet  remains  troo  that 
mnn  is idoi-c  iutcirated in  man itinti  in  any  Ihing 
else ;  niicl  acicntiSc  iiifurmulion  given  in  llie 
form  of  converasLlons,  aa  In  lliis  tiouk.  i^  not 
only  mora  Interesting,  and  siii'v  to  ublniu  more 
readora,  hut  aiukcs  a  lauolj  moi-u  lusting  im- 
presaloi). 

Tlie  jiliin  of  itiL-  book  is  ttits:  n  rity  iiier- 
i:1iant  wlio  wiw  forrat-rly  a  iinturnlisl  is  unlcrt'd 
liy  LliR  doctor  to  tiiisc  aycnr's  rest  in  llic  connlry. 
Ilfi  obcin  till)  order,  and  occnpics  his  time, 
wliittr  regaining  iicalth.  in  rp§uaiing  iiia  old 
ncijnnintniicc  Kith  the  insect  world.  VariouB 
person*  arc  introduced,  wlio  beooinc  interested 
in  the  oddities  fouml,  and  weekly  conversulions 
to  the  iiou^eliuld  n[>oii  intccl*  are  llu:  rcaiilt. 
Tbe  anilior,  uHHtiinin^  tlic  diaviielcr  of  tho 
natiirnli»t,  details  to  lii*  lislcners  a  great  many 
interesting  and  %'nlual)Ie  liits  of  infi>rinntioii 
mwn  their  untuml  liixtory:  llioir  life-lii»tory 
and  bnliil«.  tlie  dumagc  whidi  thoy  do,  with 
occtuion.ilty  the  inclhott  for  it«  pi'vvcnliun, 
aro  discussed.  A  classical  filiidi.'nt  introduces 
Iho  loythologj-  and  classical  lore  relating  to  ilic 
snlijecL :  two  fann-liauds  are  thoroughly  ac- 
quainted vrith  the  various  an|H!rstitioD9  con- 
nected ivitb  iuHceti;  the  (wctdiar  habits  give 
o{>i)ortnnily  fur  occasional  moral  levsoiut :  while 
a 'sdiuol'inn'ani '  enlivens  the  parly  wilti  bcr 
wit.  'I'he  dassicat  Btiidcnt,  being  a  clcr-ryinitn. 
ftc-rvps  to  inlrodiico  tbe  relation  of  evoinlion 
lo  religion,  and  is  made  to  say,  "  As  a  nicthml 
of  creation  simply,  I  ani  willing  lo  leave  it  in 
tlie  hands  of  the  naturalist  and  philosopher," 
—  a  coneluftjon  which,  happll> .  is  Uring  reached 
by  all  thinking  men.  In  Nliorl,  these  conversa- 
tions, luul  the  experience*  ticl.iiled,  give  lo  tbe 
uon-nciontilicruailcra  plt-uiiant  and  accurate  ac- 
count of  many  of  the  animals  whicli  lie  is  sure 
to  meet  in  bis  wallcs  in  Uic  coimtry.  The  work 
is  not  a  sdentific  ou«.  It  is  trnc  that  there  are 
a  few  new  obecrvalions  given  ;  bnt  tbcy  nrv  so 
absorbed  in  the  general  character  of  the  book 
that  their  value  di»ap|)cars,  for  no  naturalist 
woold  be  apt  to  go  to  a  book  of  this  natur«  for 
sdentlflc  luformalion. 

The  illustrations  form  not  the  least  attractive 
feature.  These  are  v^ry  nnmcruus,  — about  a 
hniidrcil  and  lifly  in  nil,  —  nil  new.  and  drawn 
Mpceinlty  for  this  work.  Of  thcmselvi.'s.  they 
will  insure  many  a  )>urdias<!r.  It  is  some 
what  to  lie  regretted  thai  so  many  of  tbein  arc 
simply  humorous  in  nature.  The  whimsical 
oddities  of  Mr.  Heard  uio  certainly  unique  and 
«xcdleut,  but  aecm  somewhat  out  of  place, 
giving  to  the  pages  the  appearance  of  humorous 
•elections.  While  they  <Io  somewhat  enliven 
the  book,  the  reader  cannot  help  wishing  that 


tbeir  place  were  Qlled  with  more  of  tlie  sketches 
rroin  nature  ttom  the  author's  sJccldi-bookt 
whose  excellence  Ii  veiified  by  the  many  ex- 
amples given. 


XOrES  AXD  KBITS. 


Ukx.  f.  A.  Walrkr, oi  tlie  Usaueliusolii  InttlEUl* 
of  teclinoln^y.  tis^piibtUIieils  liTirl  |>4|ier  <in  litiliis- 
trul  oliietticin,  nLkh  lie  read  before  ilic  Aiuerlnn 
Hjcial  irifni'i-  MincUlloii  In  Saratoga  Uit  Se|>t«mber. 
TliU  bilrrvMli'K  |Ki|icr  tx-.in  upon  Utr  qunill'ni*  wlilcb 
are  unitvnllitrimloii  in  tiJugow.  (ieii.  Walker  uflera 
the  (ullowiiig  clasiifiutiun  ot  aclioub  dei'oteil  to  in- 
diuM-ial  ciIiicsIIud:  — 

1.  ScIiooU  (if  applied  >c)oi>c«  and  teeluiolqir,  tadi 
as  (lie  schoci  over  uhicli  lie  i<r«*tilM,  lbs  bbrlBoM 
■cieiitilii;  tctiool.  ihc  Slevefi*  inslitiitiuii,  lUo  ICeii»se- 
lacr  poljicclialc  inilltuir,  nnd  tbe  like. 

2.  TriiJ4i->clii>ol>,  ia  wlileb  a  puitlciitai  art,  or 
brAiicliot  iixliitir)',  Is  iniiglil;  at,  forexani|ilr,  walcb- 
makins  la  SiriixciUnil. 

3.  SctaooU  111  wlikh  manual  and  uMvlianical  cilu- 
calloa  l«  IniioJucml  at  a  tun  ol  Iho  cifit^rnl  l-iIucs- 
liub  of  Ili«  »«linlar  wilb  tefvrpiico  [o  ili«  liilkr  ilvicl- 
upment  i>(  .ill  liii  puu'tn,  iiol  U>  iD»tiu  an  rii;tii«er  on 
tli«  Olio  liatiil,  ni>r  a  trninod  opcrmiivc  on  Ibe  ulber. 

Gen.  WiUknr  adrocatet  tr'tlli  clcanim  and  rigor 
tlia  )["i<li>al  liitroducikin  of  iiinniint  irAiiiiiiK  In  ill* 
public  fcIiO'iIp,  mill  tki-lcliUK  irltat  hr  mils  'a  fairly 
conMrrative  prugritmini^,'  wlildi  woalU  InnilvB  Milj 
s  «lljilii  ilistuitianca  u(  tli«  striiviurc  of  tlia  •sltltug 
schoiili.  bkit  w«u1ii  call  fur  a  anrrvader  nf  a  consld- 
«mble  purtloii  of  time  te  the  new  itiidie*.  Geo. 
Walker  tevtat  ni  k  lota  for  s  phracv  or  (ptm  with 
nliicli  14  bi<]i<-jiln  ihelnUninit  ba desires  lot^r*.  Wa 
iiig);vit  '  lianilKTiiXi.'  Let  linadicmd  lie  taugtit  in 
every  icliool  for  ^irl*  or  t>o;i.  In  tbe  kiii<)crg«rt«a, 
and  la  Itio  •cionliHc  laburalury.  'Haiiijlcrafl'  will 
mxVv  a  ^outl  rallyiiii;  wiml  for  all  who  favor  ibli  now 
phueol  papular  cducalion. 

—  We  would  call  ilie  aiicniinn  of  our  readen  <o 
tlie  fullawing  remarks  by  .Sir  WUllam  Tliomson  dar- 
ing an  ndcliTsa  at  I'liilnitulpbla  la>t  mimtncr:  "Toa 
in  IMa  rmiiitry  arc  mibJFctriJ  In  Ihe  British  Insiilaiily 
ill  ueij-)i1i  sail  mMiiiire*:  you  iite  the  fool  and  lacli 
and  yard.  1  am  olilized  lo  him  llial  sritcm;  but  I 
apologlH  lo  yuii  for  doliu;  lO,  bccaiiw  It  l>  *o  Ineon- 
venieat;  and  1  l><ip<>  all  Aniericaim  will  do  evnry 
thins  'a  thvir  power  lohilrodtiee  Ibul'reiiclinietiteal 
ayttrm.  I  hope  Iho  evil  a«Iloii  i>orfamieJ  byaiiEag- 
lisli  iiiitilsicr  wlioRo  name  I  no«l  not  tncnllon,  bccaiua 
t  ilo  nol  u'hh  to  Ihrvw  obloquy  oa  any  one,  rasy  t>e 
rcnii'dieil.  Ue  abrogntnj  a  useful  rule,  wbleli  for  a 
xhort  lima  was  fnllowcd,  and  n-liirb  I  liope  will  xion 
lis  again  eajolncd,  tJiat  tli*  Preneli  lueirical  syUem 
be  tauKliI  111  all  our  iialional  schooli.  I  do  not  Iciwiw 
how  it  is  ill  America.  Tlie  ulioul  syi^iom  aorms  (o 
Iw  very  admirable  ;  and  I  hope  the  leaclilng  of  Uia 
nnetrlcal  lystcm  wlJl  not  be  let  slip  in  Ibe  American 
teliool*  any  mors  than  Ilia  uie  of  ibe  globes.  I  tay 
tills  seriously.    I  do  not  think  any  one  know*  Iv^* 
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M-rioiul;  I  spiMik  of  It.  I  look  upon  oar  Bnglldi 
oysWin  ns  n  wlckoilly  braln'dottroylns  pl*W  of  bond- 
^i'  uniltr  wbkli  wd  itiffrr.  Tbo  reniiin  mliy  w<>  oii' 
llnac  lo  UM  U  [>  lh«  imspnarj'  illfflciilljr  u[  mnl'ltLi; 
K  diansc  and  nolbltiK  cl*e;  but  I  i1i>  tint  lliitilc  in 
AniaricA  Ui*t  any  •ii<;)i  illllkiilly  ulionlit  ttand  In  thi- 
vAjr  ot  »doptiu%  tn  •iil«n<liill]'  iu*ta\  a  rffurni." 

—  I'rofeuar  George  Divtilson  of  tlip  t'oam  ami 
gMNlMic  turrny,  Sui  PraiidKo,  Inrnrtm  in  lliat  the 
aoc»tuil  ot  Iho  Tnloanic  onitiUnii  -if  Sloiinl  Si.  An- 
KiuUn.  Cfink's  Iiik-C,  Alnika.  iiri'iinri-il  liy  )iini.  sn>l 
poblliUiMl  In  Seirii-ri*.  Ni>, '•!.  Feb,  1-1,  IN*J.  wnn  wholly 
d«i^v«(1  ttwn  All  luvTiiinl  lir  f'npl.  Snnit*,  anil  I*  iprl- 
oiuly  in  MTor.  It  n|>|i'Rm  tliul  Cnpl.  Saixtii  inw  ili» 
uruptloii  only  froRi  >  disunce  of  nhoui  llfiy  inili-*.  lit 
unfitTorjiblc  wcjIIkt.  miJ  tbercfotp  di-rivfJ  1i[i  in- 
fiiritiAtloii  nbout  drialU  from  the  nAiivei  or  from  liln 
iiua^iinlton.  Ttii'  ■[ililiins  "f  'li<^  lulitiid  in  twain, 
the  r<iriiution  "f  new  Uluiiih,  uic.  «p|H.'iir  not  lo  hnvi- 
miTurrctl.  AwotdluK  lo  Cajil.  Ciillic  •tl  llie  A1i»ka 
ciMiimcrclal  oatopany,  wbo  rlfited  ilic  binad,  xhtrr. 
Iiiu  li^vn  i  {real  land-*llde  on  Ihe  north  •north' writ 
ildd  i>(  llic  miuiitiiiu,  leaving  a  iircclpiiouft  bluff  over 
wtilct)  lui  poured  Uva  mid  cruptire  matter  Dllltii-  np 
ilio  rocky  Imni-cnvn  tlict*.  lie  further  reporis  that 
n  rert  niniilne  wrslw^nl,  and  f'lrnioily  tiibnK-rKeil. 

II  noir  eievnT«iI  to  tlie  tea-anrloKe.  Tbe  volctUlO 
nbovo  iIm  )-ren[  uliile  \xTii  ucilvely  iinnlctng  or  Bteiuii> 
ins  at  Ibit  lime  of  lils  vldt  Inil  simiuirr.  Tbis  infoi^ 
tnalion  I*  in  rtiiillrTniilion  o(  tliAt  printed  In  Si'imt*; 
N*i.  73.  Jim- 37.  IS*). 

—  Lonl  itnykisli  baa  rutigued  ibe  CaTeiidisb  pro- 
fMurahtp  of  cxpertuietiTal  pliyalc*  at  Cnmbrldtie, 
Eug. 

—  Thv  d«p«f inicflt  ot  blotugy  of  lli>-  t'niTonillf  o( 
Pennsylvania  oat  formally  ojicnoil  on  ilie  4tti  wltli 
Ml  iiiau^urnt  adilri'M  by  Proteswr  Harrison  Allen, 
i>ii«  ol  tiM  ptindiial  pronioten  of  tli«  enteTpdie. 

—  Mr.  n.  K.  Dor«  of  Ponliuid,  Ore.,  has  di«a>v- 
eretl   Zonttea  cellarln  Uiiller  lomcwiint   nbumlantly 

III  Ibnt  city,  *hlli>  llin  tiutlvn  lirllci-i  njijirar  l»  hn 
RciKlIng  Irom  tb(-  vlriiilt>  ot  civllUalimi.  Tlie  in- 
Iruilrr,  now  for  tJi«  llr«l  time  ri'jiurteil  froui  lh»l 
rrfjion.  U  a  Europenn  npecln  lirlng  In  damp  ploirc*, 
and  appamnily  vlili  a  firneAuuf  for  travel.  11  wna 
introduci-i1  at  Cliai'lolim.  .VC,  neaily  •  cniMity  iivn. 
and  deiftlbed  by  Sny  as  a  noir  *|ivi.'ie«.  Il  Iihs  been 
fiiund  alimg  our  eattem  nitnl  In  many  ci[ie«.  and 
in  U^niln.  Japiini  llm  Ilaualinii  Iiilanil*,  nnd  many 
■itlier  viJcly  dUiant  rrs'"i'>  ubkh  ar*  viMied  by 
Kiirupeaii  abips,  and  ■uemii  lo  lloiirlsh  i-iiiiiil)y  wril 
everywhere. 

—  In  the  Journal  ot  tbe  Anlbro|ioli<gknl  Tiistlluto 
nf  Orcat  llrliaiti  for  November,  It^.  t»r.  Flouer  dl*- 
«aaWB  Ihfl  )iM  if  teetli  i*  a  faee-rliarKter  In  man. 
lll'i  oIiHTvaliona itrre  nindi^  tiimn  all  llione  skutli.  out 
ot  llie  three  lliotmnd  in  the  colleetinn  of  Ihe  iniuciim 
of  ttia  Itoral  college  of  »tir|^ns,  nhlch  tctaineil  ihe 
Wcmpid  anil  molar  l«clh  of  cither  side  In  the  upper 
Jkv,  TticM  Ove  ICDtli  he  mnaaiirvil  in  ■  ttrai^hl  line 
almig  tbe  crowDf,  frotii  the  anterior  margin  of  tbe  Hot 


bletujiliJ  to  the  pMierlor  m«tgiii  of  the  Inat  molar, 
gel  tbe  '  ilcntal  leoglli.'    Tbia  abaolule  limgtb  )■  iiu 
■uiDc'teiii  In  comparing  rncei,  for  amaller  racca  iiilxht 
niiturally  lii?  «iippiM«d  to  have  smaller  levlh;  >-oiliat  it 
was  iiecunaryioflnilauBe  standard  of  l«ngih  as  jntli 
i^niini;  lb«  geneml  alie  of  Ihe  crnntum,  wiUi  wfalcb 
compare  the  ilriital  length.    For  thl*  piirpow,  tl 
wiu  clioten  Ibe  leiijjrh  of  the  ha»o  of  the  tkitll  fri^a 
Ih«ainicrior  maff^In  ul  Ihe  foramen  ma^inrti  u>ih( 
point  where  tb«  na->al  bones  are  tel  ii]iiiii  Ihe  fronlklil 
The  exprr»tii>n  in  B^nrM.ot  the  proporlion  bet<r«eii,| 
Ibe  lenjith  of  Ibnu)  (In-  icetli  and  that  of  the  baM  of  I 
the  fkiill,  I*  kniittii  a*  ilin  'dviilnl  Index.'     'nivav^r- 
iige  dental  Indkes  nt  ih<*  human  rMiea  r«pre4«nl«il 
in  the  collections  examiiieil  rnn^ce  between  forty  andj 
furty-eight:  and  forconvenieneeor cUsslQcatimi  tbojrl 
nrn  divided  Into  inlejodont.wlih  proporltotially  unati 
tei'lh.  Index  delow    fony-iwo;   m<*udofii,  with  tn*- 
illiiin-sii'.ed  leelli.  index  belu'een  riirly-lv»  and  fnr- 
ty-four;  megadont.   iriih   large  teeth,  index    above 
forty-four.      Six   gorillnA.   \\x   .'blinimniet-s,  and    a» 
niHiiy  orniiE*,  r\ainhi«d.  weiv  found  tn  b<)  Ur»ti;^y 
ineiEiidoiit :  while  a  male  slamnnu  proved  lohave  no*] 
tar  leclb  sciirct^ly  larger,  in  proporliim  to  lb«  nkuil.l 
than  the  higher  racei  ot  man.  Tlie  nieg.ulonl  bnip 
lucra  ar«  Thi*  Ta>mnnlnii»,  .\ii'Inillan>.  AndunMK-ae.] 
iind   MeUiie^intifi  of  vurimis  iti.'ind*.     Tba  tneamlont 
races  .-lie  the  African  uegroea  of  all  parti;  Unlaja  of 
Java,  Suinntra.  etc.:  .\tncrlcan   Indiwis  4if  all  puirla; 
and  Iha  f  1lltii]*e.     'I'hn  mlcTodont  mtm  ore  l  hv  |ow-1 
easta  tiativcis  uf  central  and  foulli«Tn  Indb):  luu  I'oly* 
iiesfan*:  the  aiicleut   Egyptians:  mixed  Kiin>|ieaii> 
not  llrltldt;  and  tho  OritLilu    While  ihe  ■eparatlottl 
Into  itroupa  i*  noceiaarlly  arbitrary,  Il  in-itiii  to  b«  not 
wholly  uiinatnraJ,  tinoe  it  acconla  hi  a  gviicnd  way 
with  the  faniillar  etMaiilicatimi  baani  on  color; 
micmilont  Motion  iiirludtiig  all  the  so-e«lkil  C«uc»4 
slan  or  while  r.trr*.  llw  iiiesoiluiit  tlie  Sloiig»tiao  « 
yellow  ntev*.  while  live  me^^lonl  is  conjioseil  t'xcln' 
slvely  of  ihc  black  mces,  hiCliiding  the  Auur.ttlaiit. 

—  Tile  [Uiyol  acailoiny  of  tclrncis  In  'I'liiiti  i-He 
hraiAil  lit  hiindiedib  year  In  July.  If^,  and.  Iti  < 
m«morslion  of  il«  cenietJTiial.  has  tstned  a  luana 
Tolumi^  i>f  iienrly  ii\  hundred  |iivges.  In  lliii  may  1 
fonnd  t>li]f;np1ileAl  ■.kelrheiof  llie  Ibrr*  (oniiilrrs 
the  aenilemy,  —  La  (iraiip,  the  fanMO*  Inalliema-' 
tk-lnu;  Siiliiixo  di  UoncMgUo,  the  jihyticlaii 
cliumlit;  and  Cigna,  llie  anatomlU  and  nalniAl  jJil 
Icmoplicr.  Thi"  two  flr»t  nniiird  were  *<i<o>'>iiiclj 
t>l^»ldl;nIRo^l.hc■lCJdemy:  aii'llh»y  tt'erefidLju.it bjr| 
Moronxo,  a  pby»loiaii  and  matliemalldan.  His  nau* 
il  folloned  by  lliat  of  Kai'oie'm  llonajMttc,  wlio  ' 
clioieii  president  uhlle  he  Wtis  GrsI  (\)nsiit.  A  brtafi 
hi'lory  of  the  academy  la  ;;lvon,  and  llita  of  < 
oBleers  ami  membera,  an  atinlyilcal  table  nf 
conlonIB  of  Clif  aoelety's  transacliont,  nif  I.  finally,  i 
elaborate  alphabetical  Index  to  iiuia*^  aiul  Mih|rcl*  | 
mentioned  in  the  ItniiaacUnna.  .\tnong  the  kMCclMea  I 
lit  ih4  itcnilrmy  are  oar  comilrymeii,  Jame*  0.  Dmm-J 
iind  (ieorge  Itnticroft,  who  ani  turclicn  inctnbera,  and  \ 
William  D.Whitney,  nhoisaoarre^Hitidlug  meml>ef.  . 

-~  Vmt,  T.  C.  Mendriiliall  ho*  hnvn  ap|»lnlcd  eblail 
elii^trlctati  of  tli«  U,  8.  alp;nal- bureau. 
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ration  by  Llent.  stoney,  enOHed  tae  Haaty  on-     gle  mnsenm  ,n  tfte  oouutij-,  where 
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■TRIDAT,  DECEMBER  W.   t8»l. 

COMMENI"  AND  CRITICISU. 

tK  KowAK  or  Kiiak  River,  lo  iho  explo- 
it of  wliloh  atLciiilon  liaa  been  recently 
i!te<].  iru  lir^l  viiterei)  by  RIaon.  or 
licy's  «xp<-ilitii>n,  ill  IH^t! ;  the  oiwning 
;  uuliratcii  on  their  rotigli  skotcti  of  llo- 
Inlet.  lu  immc  nnd  gcncrnl  chnracb-r 
ascertained  in  18111  bv  officers  of  tlie 
ir.  vfao  ascended  it  to  tlie  pMiiil  whetv 
trees  beg^n  to  ninintitiii  tlioiiiHelvoit.  An 
iDt  of  these  tnreKligations  appenrod  in 
Pallia mcntat^'  pa|>ers  of  i8»a,  aiul  was 
ilistied  in  the  Arctic  papers  of  the  Royal 
■apbical  sooietjr  in  1875.  Placed  oti  the 
of  nor  I  li- western  Atni-riea  by  I'eli-'rinaiin 
ii^i  with  its  nnnie,  ihix  rivei'  tins  npp<-ari-d 
lUD  shape  or  oilier  on  over)'  good  map  of 
(a  issued  since.  We  have  I'cferred  to  tlic 
obserTnlioiis  of  Jui»hM:ii  and  Woolfe  in 
(Scietiet,  iv.  p.  474),  nod  have  since 
cd  that  the  river  was  nsceiided  some 
j-five  mil««  in  1874  by  C^ipt.  E.  E. 
I.  In  1883  Lieut.  Stoney  wa-i  fiiminliecl 
ibe  means  for  exploring;  tbc  delta  by  the 
revenue  mariue,  rcprc»eDlcd  by  Capt. 
rof  tile  Corwio.  wlio  had  for  some  time 
mplatcd   no  cxpeditloo   for  such  a  pur- 


t  above  fflcte  being  Itnown  to  geographers. 

a  matter  for  surprise,  when,  after  Ids  re- 
th«  newspapers.  np])arently  by  antliority, 
>d  for  Stoney  the  diticorery  of  a  new 
pf  prodigious  rxtrul,  whieh,  in  accor<l- 
irith  the  unwritten  law  in  such  cases,  he 
Boverer  was  entitled  to  name.  This  sap- 
in  by  those  better  ioformeil  was  ascribed 
lerfecl  charts;  and  It  wax  itiipposed  that 
ally  important  ndditioiu  to  geographical 
edge,  uin/le  In  tlic  courvc  of  this  explo- 

by  Licul.  Stonity,  entitled  the  hasty  un- 
Ko.»S.— iw. 


ofltcial  and  imfonnde<l  elalnu  on  hi*  brbnlf, 
so  widely  publi.tlitil,  to  the  charity  of  silence. 
During  the  past  season  tlto  explorations  pro- 
jocictl  by  Capl.  Ilealy  ha\-e  been  ctrrled  out 
by  Lieut,  (.'antwell  of  the  Revenue  mariitc,  not 
the  lesa  energetically,  perbn|is,  from  the  fact 
that  he  was  followed  by  a  oa^-al  party  in  charge 
of  Lieut.  Sloney.  Iloth  pariiea  have  cootnb- 
ute<l  largely  to  our  knowledge  of  tlie  tiltberto 
nnsurveyed  river,  and  a  comparison  of  the 
results  of  both  will  probably  give  ii  chart  «)»• 
pi'oximstiug  nearly  to  aeeura«y.  Meniiwhilc 
Uie  weslern  newspaper*  have  published  further 
nceouDis  of  Stoney's  ex|>cdition,  in  which  the 
claims  of  last  vi-ar  are  repealed,  to^elber  with 
others  which  may  probably  not  a]k|>eui-  In  Uw 
offleial  report  when  mule.  An  alMttiact  of 
tbis  iiew4]>a|)er  nrliele,  by  an  ecliloriol  over- 
sight, npt>eHi-ed  in  Seitnef:,  No.  95,  without 
explanation  r  oomment.  We  consider  our- 
selves  willdn  tlie  bounds  of  iiwMlcrnlion  wlM-n 
we  say  it  is  time  that  Lieut.  Sloncy  |)r«»teeled 
bis  own  rejmtaiion  by  emphatically  disavowing 
claims  on  bis  Iwhnlf,  which,  by  tbis  time,  he 
can  hut  know  are  wiltiotit  a  foundation  in 
fact. 


Odr  XATt'HAi.tyn;  most  have  iveognised  tlie 
force  of  the  remarks  of  Mr.  I'.  L.  Sclater 
bcforv  the  American  oruiUiologists'  union, 
at  its  recent  mecliug.  an  secounl  of  whidi  we 
published  a  few  werkit  ago.  R^anling  iho 
JnsufBcieiil  eare  taken  of  tlie  valnable  omitbo- 
logical  eoUeciions  in  tbis  eountiy.  The  some 
thing  could  be  said  concerning  the  older  col- 
lections of  insects  forming  so  important  a  tjart 
of  the  history  of  the  sdenec  of  entomology  in 
this  countiy.  It  Is  a  positive  miaforlune  that 
the  cabinets  of  the  mrly  naltiralists,  sncb  as 
those  of  Sny,  Ileiitz.  and  Melsbeinier,  remained 
in  this  country:  for  almost  without  exocption  the 
s]H-cimens  have  been  totally  dMtroyed  through 
neglect.  There  is  not  to-day  more  than  a  sin- 
gle museum  in  ibe  country,  where  proi>««  ''P'*- 
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vision  is  nuidfi  Ibr  the  proscrvntton  or  vucli 
perialiablp  collections  sa  dried  B|>miiicns  or  in- 
sects. Under  Uie  pi-eBent  condition  of  ttiings, 
U  U  aclusUr  uoforlunatfi  for  the  future  of 
tbU  M-ieiK-ti.  wttcii  iin  t'littiiiftlast  arL^a  in  some 
local  muKciim  itIxmo  vutc  for  nn<l  interest  In 
tiieee  objects  re«ttlt  in  th<>  ncciimulnlion  of  n 
considerable  i.'olk'ctioD.  oneii  containing  ralu- 
alile  IvpL'H.  Al  Ilia  deiUh  or  removal,  or  |>ob- 
sibly  tbe  failiirv  tu  retnin  liis  tHrl_v  unloi-.  the 
ohaDCv8  ftro  Uin  to  one  tbnl  the  oollcction  will 
be  nltimnttrly  di-Mi-oycil.  Kvon  out'  best  <-n- 
dotrcd  instilutioHB  tmrc  failed  to  make  any 
proper  ]>roi'iBion  for  the  preservation  of  tlicir 
colleclioDsof  IdbccisuihI  stulfed  animals,  —the 
Ivo  depnrtineut^  of  a  nittural-liititary  museum 
which  require  eternal  vigilance. 


Tbere  are  many  valuable  entomological  col- 
tectloDS  la  ttie  bauils  of  specialists  in  tbia 
ooaittn-.  nbldi  would  find  tlicir  way  by  gift, 
or  by  Mile  on  vixny  lernis.  to  ihv  Xiilioual 
museum  at  WnHbin^ton,  were  any  reu.ionablc 
lodiicenieiit  held  out  to  them,  llicte  colli-c- 
tions  coiitaiti  material  especially  valuable  for 
lliv  fulntc  of  (lescriptire  entomology  in  tbis 
oountlj'.  Within  n  few  year*  many  »iich  eoU 
lections  liiivo  Irrun  itold,  either  to  other  privati.' 
collectors,  or  perbji|u(  to  parties  out  oflhe  foiiu- 
try,  to  tind  their  place  iu  Knrope.in  museums, 
where  thej'  are  insured  per|ietual  care.  It  is 
only  wiibiu  three  years  that  Iheie  has  been 
even  a  nominal  curator  in  cbur^e  of  the  collec- 
tion of  insects  at  tbe  National  tpuscum ;  and 
tbe  paltry  oollcclion  of  the  department  of  agri- 
culture wait  all  thf  BUlhotiiifH  at  the  national 
eajtitiit  bad  lo  Miow  for  an  entire  ilv]iartment 
of  nnliirnl  hi»lory,  and  out-  abounding  in  its 
wealth  of  varied  forms.  The  pteseiit  <-urntor 
has  but  an  houorarj'  ofhce.  an^  la  wiUiout  funds 
fur  the  sup]K>rt  of  an  assiaiant.  Until  pro- 
vision is  made  for  the  proper  conduct  of  this 
immenM  deinrtment  of  naturnl  history  at  the 
nslioual  capital,  the  appointment  of  an  honor- 
ary curator  is  woree  than  nselcss.  It  only 
deceives  those  who  know  no  better,  into  tbe 
iopposltlon  that  oolleetions  sent  to  the  musc- 
niD  are  insured  projK'r  care.     'I'bey  ore  not. 


LETTERS   TO   THE  EDITOR. 

,*.  <\itrrrpo<tirnU  art  rr^nbd  >■  *«  m  Mi/tupamint*, 
KrVrt'4namt  Utuull  u»i  rt^ulnd  ai  ^nnfv  t^B^f 

Terifloatlon  o(  pr«dlotio<M- 

Trnt  vu1a«ral>la  point  nlxmt  Mr.  DnolltlUr'n 
nr«  nf  surcew  (glTRn  umlcr  *  Pn>occilliig>  of  soci* 
ill  ttili  nuiiilM't'of  Srffnrr)  aiHimii  rnino  to  1h!  hit  eoa^ 
b!iitLt!oii  oi  tbe  two  ■iilTMviii'ff.i  of  pfobobllltlv*,  — 

a     a — o  p     #— j» 

It  BpMsn  dear  to  me  tfast  either  ot  %\\*t^  dlll«i«ti 
may  di  taken  ^one,  with  patfaci  propriety, 
tniB  mMuiire,  sfconllnit  b»  oiir  conwm  li  to  l( 
cumjnii-t  f'lr  miccnsvdil  proilii'ilnn.  or  lo  i*>»t 
tloiil  fi>r  (ulltliiiviit.  It  \T«  allow  nil  Import 
to  tlie  formar  iMt  (limit*  uf  n,  0  and  I),  *o  tliat  an  < 
vnlormi  chanBR  of  6  tn  Iliiii  mMiiiire  prvxiiicra 
ad  vuforon  chiiitC"  "f  '"^  '"  '■  uxl  •inillnrlj  nn  lin- 
imrtikncn  1  — n  lo  tlio  IntiiT  text,  lliuM  two  quiiiiillj«a 
will  entvr  w  sxpoiicnu,  and 


\"     *  —  "}  \p     «— p/ 


In  nt;  opiiiiuu,  tli«  ralii«  ot  (  l>  nnl  ilUcorermbA 
iuiIpH  tiifl  value  of  n  !■  g^ivFii ;  uiiil  lliit  Ua  nubjeellm 
qiianlily.  Ataumbi^  n  aa  ).  fv  Iiavi.'  lot  I  aii  exprvt- 
■tou  «niial  1(1  tiie  tiiuare  ruut  uf  Iliac  ^iv«D  t>x  Hr. 
Dooiitilr.  mill  wlliioui  Ills  fault  of  Riviii);  no  neffUlre 
value*  lo  aiiKWOr  to  perveric  prdllciionn. 

The  miorOBOOpe  for  olaas-room  demoostrmUotl. 

Til"  fiiUonlng  fldnplnihiTi  of  ilio  use  of  i|i«<  iniero- 
Mwpo  OH  ■  «nrl  of  mug k-lii litem  for  cluu  demonrtfm- 
tleii  has  lipen  found  m  FXtromoljr  UM'ful,  ch«ap,  and 
jiractkal.  lliat  II  la  lttii>1rntnl  liem. 

A  large  rominnn  kToacnn  'duplex'  ianip  ia  the 
illuminator.  .<sup<:rfluoui  light  i*  cut  oil  by  a  pl4s« 
of  slx-tncli  3lovp-plpo,  wbieh  Dla  over  (be  tarop-cbliii- 
iicy,  and  rr«ts  iipMi  a  boriioiital  collar,  i:,  of  stove- 
pipe niEtal.  Tlid  collar  prrvi-nis  tli?  pipo  trae 
tbuttlns  down  too  far  upon  thi-  lamp,  which  wonli 
eauce  tn«  kvroiene  to  become  daii^ruuily  lioi  Tin 
lamp  ii  flllnl  at  Kwlth  a  curved  elnsi  tunnel;  and  li 
two  flat  wick>.  an  liidi  aad  a  bait  broad,  arc  turn  . 
by  tbuir  wparalu  kc)«  oiilaide  of  thu  ptp«.  TUr  pip 
hai  Iwu  elbow*,  irhicb  comlucl  btal  ainl  amokc  awiy3 
and  completely  i-ui  oR  the  light  tnmi  Ibe  up  ot  tb 
ilanie.  Tbeae  elbows  may  be  routed  into  any  c«n 
veaieut  poaltlon.  Opposite  the  larap^himaey  a  titli 
tiiorl  ellmw.  K,  Is  Inaeriud,  eloMd  by  a  movable  i 
Thfou](b  Ibis  ellmw  tiiecbimiieyeanbe  removcj^ 
wicks  irlmmeil,  and  aciHicave  vIbm  or  tin  nt 
M,  four  iiieliM  anil  a  lialt  In  diruiieler,  may  be  ; 
Iiehtnd  the  llAiiir.  I'lio  Hal  of  thu  wtclu  thaul 
parallel  to  ibU  mirror.  .Oppoaita  tbo  mirror.  ui4] 
dlrvctly  in  front  of  lb*  flame,  a  plaae-ooiivex  tetis, , 
two  laches  In  diameter,  I*  lii»ort«<l  In  a  bole  in  il 
pipe.  The  llxlit  reflecioil  fruni  ttio  mlrmr,  .V, 
tbroiisb  tiila  jeni,  and  faiU  Upon  lb«  rafloctor  of  tli 
rolcroicripp.  wlieiiuo  It  la  mailo  u>  lllumlnaii-  the  oh 
J«Ct  upon  llin  ulnM  illdn  In  llic  onlluary  way.  Tbi 
ebJeellaiaBSiillii-'dbyaonp-HdIi  inch  oroiM-1i«ir  in 
elective;  the  eye- piece  of  tlie  mlcrotcopa  Uiwmoved^ 
and  tbe  image  i>  pnijecleci  uponaKroand-ftlaaaacreeii, 
G,  a  foot  and  a  bolt  iquitrv.  which  U  ptaoed  from 
one  to  (uur  feet  m  front  of  the  tnlenMcope.  The 
■craon  la  supported  bj  a  perpendicular  Iron  rod  and 
cork-linnl  eiamp,  lucb  ai  is  In  uio  In  every  eti 
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laboratory,  lo  hold  cla**  relorU,  lube*,  etc.  The  Iran 
rod  fFBis  upon  Ibotfoor.ocenpin  rery  little  fpaec,  and 
can  be  iiioivd  to  any  convenient  focuMng  diJiMice. 
A  »iriiilar  stand  iiipporl'  the  borltotilnl  Hbow  of  tbe 
ploTp-plpc.  The  moc  of  Iho  inlero»ccipi'  should  be 
blHckciied  inside  ai  in  mlcni.phoiogninhj'.  The 
niicro»eu|)v  is  bundled  in  cTery  itay  u  asiul  in 
rc*necl  lo  stime  niuremi-'nl,  line  adjuBtnient,  etc 

Tii<!  iirent  ililHoiiily  irilh  the  appamlus  coniisu  in 
trjiiiu  ii.>  jiti-it'iiL  ibr  rrllci^tiun  oi  siiprrduous  lieht. 
To  iibvialc  tills,  a  iiiLatebuartl  box.  tt,  six  lif  six  by  e^bt 
iTirliM,  is  rradily  cut  to  lit  t^lDMly  otct  ttie  jilaiio- 
ci>iiv«x  lens  and  Ibe  back  of  Ibe  inlcrosvope  »tn;e^, 
thus  enclosing  Ihe  inicToscopc  relleclor,  and  olloiring 
It  rouiu  t«  be  (uvuscd  nroprrly  vrhva  Ihe  lid  of  tti« 
box  Is  removed.  Il  it  also  advlsnble  to  fit  a  sbeel  uf 
pMteboanl.  P,  ligblly  oivr  the  uiicroicuiH)  Itibu  M 
rlslilanjilrs  to  It,  In  ordrr  lu  L-ut-uff  the  ray*  wblcli 
cscHiii!  nruuiid  thv  utijucl  illuniinntrd,  van  hloiiit  llie 
axtB  uf  liMOTi  oiil-ide  of  the  tube,  unil  lend  tu  bitir 
tli«  Image  on  tb<-  H-t^eii. 


A 


»' 


/ 


£,  uuilLne  uf  pSMT  bui  lu  ciicloav  iikirror;  i\  cullAr  to  •(ipt^un 
*0^»lr]|tv;  Jr.  «Ibn«  IhfT^ii^  irhlriTL  rhlinitt?  mity  hr  rr 
moir^f :  /'.  fUfkitiil  ttr  fllTinf  lump;  if,  eroiici'l-Klhu  *citru: 
Jf.  ntf^'^iit  iiul'lt]  ol  *iotT-pl|ir  (|fOil«rior  attit^^v'j ',  /'.  pdBi#- 
bo*nl  r>-rvoiiL  .r.  ZidIbLd  viotv-pip*  wlipn  J«n«  I*  inarrtH- 

Dr.  J.  West  Boowveli  (to  whom  ibp  larRer  pari 
of  the  InKeniiItT  of  iliU  apparatus  Is  da«)  iitid  thn 
wrtlor  havn  tor  some  llinv  madn  constant  iisa  of  It 
fur  Insimctlng  studonta.  Phyaloi<ij;li'!ii,  lilstoluibcal. 
palholoslcal,  uwl  botanical  iipn'ini'^i]s  may  bo  cfearly 
■hunti.  A  number  of  ■tudems  can  look  on  at  onco- 
Tbe  slides  Are  rapidly  chnn|;pd.  and  sliidi'nlt  and 
instructor  may  always  bo  (lire  thai  tti>-v  nn-  discuss- 
iog  Uie  same  potllculu'  cell:  which,  unforlunatotv.  Is 
nut  tbe  ease  wboii  a  beginacr  in  Ibe  tisc  of  llie  inlcro- 
•G"pc  looks  ilir^iiili  [|io  instrument  alone.  Tbe 
apiMratuB  insj  n-ndily  bo  constructed  by  any  one  tnv 
about  Bvv  dullurs:  11  is  easily  piiriablir,  and  nlvays 
i-eady  for  ase  In  any  darkened  ronm.  It  f*  postibte 
to  throw  ti.e  liglil  from  the  lens  X  directly  upon 
Ibe  object  Mltlioiii  the  IiiTeneniluii  of  tlie  micro- 
scope retleclnr,  but  tite  lellectar  (aclUiaUi  focuaiiic* 
ObJeetiT«s  of  vide  apeniire  ate  preferable.  With 
loine letMM,  tbe  u«ei>f  thi>e)e-piereii<ldsitl>Iln<.'lntr-'. 
bm  III  most  cmm  It  cut*  oot  t(x>  much  ligbl.  An 
Abbe  Illuminator  may  be  tntened.  'Die  iiusi:e  on 
tli^screett  O  It  ic«n  most  diailncily  upon  the  farther 
aide;  and  loma  objrct*  become  eletiivr  If  the  acrveti 


bo  mobtcntd  nitb  w&lar,  or  cowrcd  tritli  a  ihtn  co*t 
of  truispiarDnt  varnlsli  laid  over  the  {round  turfaM. 
Thn  Image  may  alto  be  reodred  npOB  white  jjlazcd 
paper,  but  ifal*  Is  losa  clear. 

ror  demon* (ration  oo  a  larger  acAle,  an  oxy -hydro- 
B«n  li^fat  con  of  coursn  be  us«d,  or  sorae  lorcn  of 
electric  tii;ht.  The  irc-llxbt  lanotaulBcienlly  sieiuty, 
and  tlie  jneandescetit  light  r<M|Dirca  a  grrst  dcnl  of 
•tora^roMii  for  baltcrios.  Tbe  llsht  above  described 
•falDes  with  ihlrtf-*Jx  candle  power,  b  ctoar  and 
steady,  and  serves  even'  ordinary  purpose;  ihe  circu- 
lation in  ih*e  frog'*  foot,  vnrietles  of  upitlielliiin, 
injected  lung  tissue,  tubercle,  iilant-celli,  eK-..  may 
all  be  clearly  sliown.  The  colors  of  slaiued  or  in* 
jeclisl  specimens  coioe  out  distinctly. 

Tbe  principle  of  this  apponlus  Is  by  no  lueaoa 
new;  but  its  application  is  ninde  so  easily  within  tlie 
rrach  of  any  one  who  onus  ■  microscope,  thai  it  is 
especfally  recommended  to  lustrnciort  in  whouls  and 
cotl«gct.  W,  G.  Tuuui-floM,  M.D. 

U  WcM  mb  Htntl,  Ktw  York. 


QUmriKO  SELLA. 

QviXTiNO  Sm-u  was  l>orn  Juljr  27.  1827.  at 
Uoeso  Suptiriun-,  a  litllu  viltngc  on  Ibu  Blel- 
tese  caouDtaitiB,  .iml  piirsncd  )iit>  i-arlj-  xltiilica  nt 
Biclla,  Gvinciug  a  epcdal  aptitiiik-  Tor  (ho  c-lits- 
sics.  Later  be  completed  a  course  of  etttdy  in 
mntliemntici  and  phyalcs  at  tlic  Turin  univer- 
sity, and  obtaiooil  tlic  <Icgroi>  of  liytlnitilfc 
en^neer.  He  tbeo  enlercd  the  school  of  mines 
at  I'nrla,  and  passed  the  following  five  jean, 
partly  in  »tudy.  partly  in  travelling  through 
(Jcnnany  and  Knglaix).  FIin  sluillcit  vrere 
much  iiitemiplird  hy  th«  political  fxi'il4-uii-nt  of 
1848,  and  li«  was  an  iotcrestcd  witnrsH  of  all 
the  stUrrinj;  events  from  Ihe  fall  of  Louia  I'hi- 
lippn  to  the  procliiuiuliou  of  lite  second  empire. 
At  I'aris  liv  made  Uie  nctiuaintancc  of  Oaataldl, 
with  whose  ct^'oticrnlion  hi;  later  founded  the 
Valeutioo  lunscum.  After  bis  relum  lo  hi« 
botne  In  1H32,  he  would  have  eniereti  the  seni-ioo 
of  tlie  royal  oorp»  of  mining  engineers :  but 
Savr,y  being  tlie  only  district  vaeant.  und  not 
being  able,  on  at'coutit  uf  privaK-  bti«iiieNS  uimI 
his  sonR'U'hat  impnircd  heallh,  to  rcsiilo  llMire 
during  the  winter,  be  remained  atTiirin,  wltcre 
he  iK-ciimi-  profcuior  of  geometry  at  the  tech- 
nical insltiiilc.  and  where  Im;  married  CtotlMe 
Bey.  In  Jan*  of  the  next  year  he  went  to 
Savojt  and  reniaincd  till  llie  autumn,  when  he 
WW  aptnittled  temporarily  professor  of  mntlt- 
emnliiv  at  the  university  of  Tnrin.  In  INofi 
lie  was  sitmitteil  into  the  coriw  of  rov'**-'*^*''"^" 
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Dccra,  nnd  waa  G^vcn  chnrga  of  Turin  district 
nni]  th«  regeDCj"  of  thitt  of  Coni. 

In  18i9  he  was  ma<)e  a  memljcr  of  the  coun- 
cil of  public  instnicUon.  &nd  Id  I860  of  the 
council  of  mining  onginecni.  Since  1X^6  lie 
had  hud  the  i-itic  of  l.bc  loinoruUigicnl  onliinct 
of  the  techiiicnl  institiiUt,  wliicli  tfttcr  lioeami- 
tlio  acliool  of  u|))ili- 
catiun,  and  vflit'i* 
in  I860  be  w&b  nji' 
pointed  profowor  of 
mineralogy.  Here 
his  active  scientilic 
work  ended.  Sel- 
la's  poHtictJ  career 
began  in  the  fol- 
lowing jcar,  wlieii 
he  vas  elected  rc|)- 
resenl&tive  of  C'oe- 
sjilo  (Bii-lle«e).  in 
wliicti  capacity  tic 
VIM  serving  at  llie 
tiuif!  of  his  'li-ntli. 
In  the  same  year 
also  be  was  )[euer- 
a1  Mcretary  of  the 
minister  of  putitie 
instruction,  nnd 
held  tlic  ofSce  for 
some  time  gratui- 
tously. Three 
times  be  was  ilic 
nimstcrof  flnnna'. 
the  OrBt  time  in 
Rflltazsi  cabi- 
-"Bet.  when  he  had  bad  no expeiienee in  pollllcs, 
and  SK  the  KiicuciMior  of  C'avour.  Then  began 
that  gigantic  hut  nufccMAil  stmggle  with  ttio 
enormous  debt  of  the  Kalian  tresanr^-  which 
saved  the  national  honor  and  fortune.  To  him 
also  was  largely  due  the  ooustruction  of  llie 
PkIazzu  d«i  flnauxe. 

In  1873  lie  witbdrcK  for  an  indcfinile  time 
fhmi  politics,  and  accepted  the  presidency  of 
the  Accademia  scieotillca  dei  lincei,  and  ob- 
tained ita  removal  to  the  Corslnl  palace. 

His  tnincralogical  aitd  geological  puhlientlons 
were  numerous.    Onv  of  the  most  imjwrlitnt 


of  the  former  was  his  account  of  the  minora* 
logical  industiy  of  Sardinia,  in  which  he  gftve 
the  general  ^laliatica  and  dcsenplion  of  the 
mines  and  »nieltiug*vrorka  uf  the  bland,  with 
thi-tr  technicJit  and  economical  condition,  nud 
l)r<i|i(jKk-d  a  plan  fur  ibciv  impruvcmi-iit.  and  in 
wliich  he  tonchod  upon  the  imjiortant  <|uostioii 

of  Ibc  ownership 
ofinines.  Id  I>t8l 
he  was  made  hoa- 
(itrary  president  of 
the  international 
geological  con- 
gi'L-«6 ;  and  at  that 
time,  in  oonjuno- 
titin  wllh  ProfcAwor 
('siidlini.he  foiii>d- 
ed  tlie  Italian  geo- 
logical society. 
I^is  pnnd|ial  geo- 
logical work  was 
h\*  map  of  tlie 
KiellcKf  district ; 
and  he  was  intend- 
ing to  make  a  d«- 
taiied  nlndy  of  the 
llielleM  At[>sin  tbe 
interests  of  geolo- 
ey.  He  «a»  ibo 
fi)iindi-r  and  prcsi- 
ilfDt  of  lh«  Italian 
alpins  club,  and  of ' 
his  work  in  tbia 
branch  mucti  might 
be  said, 
.'to  pasaed  away,  in  hU  flflr-aeYeoth  year,  a 
man  tlie  uoefnl  jxriod  of  whose  lifei  uoincidinff 
with  Hint  of  tin-  rc-orgunizaiion  of  Italy,  oon- 
tribulcd  mncli  to  its  fonnation.  Italy  was  not 
unmindful  of  his  serviced.  Public  flinerat  hon- 
ors were  granted  biui,  parliament  decriNrd  a 
nalionnl  nionumoiit  at  Rome,  and  various  tea* 
timoniala  were  olTcrci)  by  ditfcrent  cities  and 
organizations,  among  which  may  Ik-  tneDtioDsd 
the  medallion  presented  by  the  roytl  corps  of 
mining  engineera. 

Our  portrait  represents  lilm  at  llic  age  of' 
tbirly-aix. 
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THE  surscmiLUK  insuits. 

TiiK  N'cUcbiUiik  Inouit,  or  Eskimo,  have 
been  variously  s[)okcn  of  sd  Neitschilluk.  Nt-t- 
echillee.  Nachllke,  and  N'uchilliik.  liy  vnrioiis 
vritera,  The  name  comoa  Troni  NVlslmk.  or 
Neilsfbuk,  inenning  ttic  «ni>ill  mrnl  of  Ur'  Aiv- 
tJL-.  atid  iit  no  iloiibc  <liic  to  tlii.'ir  licing  ilopcnd- 
enl  ui)Oii  thi-  (n:nl  n*.  their  stnpio  srlk-l*  of 
food.  So  importnnt  n  fnctor  \n  tlic  stomnch  of 
IIk^  ^>kimo,  in  his  economy,  that  hia  diet  ofleo 
(Ictcrniincshistrilinl  nnin«  :  l)iil  the  ai(;tiltlcai)ce 
(>r  the  naiiic?  Ii.ts  in  mam'  I'ufi^s  vanished,  either 
on  account  of  trilial  mij^raiion,  or  the  extinc- 
tion of  tlte  animats  upon  which  tlicy  were  de> 
pcndeut. 

]  found  the  Netscbillnks.  in  1M7U,  living  on  Uiv 
mainland  opjiosite  King  Willi:ira'<  Land,  iind 
along  the  islands  in  lliv  vicinity  of  Siinimon's 
Strait.  They  were  most  niiraerous  along  the 
tinrthern  shores  of  Adelaide  IVninsnla.  their 
villagos  being  scatteivd  every  few  miles  along 
IhiH  coast  lYom  the  Montreal  Inlands  to  Smith's 
Point.  Farther  east  wore  the  IV-lly  Bay  F^ki- 
tno,  with  whom  Llie  Netscliilluks  get  slung 
well  enough,  and  through  whose  cotintry  some 
have  migrut(.'d  to  Hudson's  liny.  To  the  »outh> 
eaut  were  the  Ouguemik  Salik  Innuit.  a  nearly 
extinct  irilw,  the  few  remaioing  members  living 
at  the  Dangerous  Itapids  of  [tnck'a  Uiver.  and 
Salmon  Rapids  of  IJayes  River.  Between 
them  and  the  Netscbllluk,  there  cxUta  the 
deepeat  dlatriut.  From  Smith's  Point  to 
Uaohiugblin  Bay,  along  the  weatern  «horv 
of  Adelaide  Peiilnynlu  and  in  King-mik<took 
(I)oga"  Inlet),  llien^  live  the  Ookjoolik,  or 
Oojooklik.  witli  whom  llic  Nct»i;hilluks  am  in- 
timately aMociated.  Slill  farther  west  are  the 
Kidnclik  (eopjH'r  Eskimo)  ;  and  between  tliem 
and  all  the  other  tribes  1  have  mention<^d,  tiieie 
exists  open  tiontUity.  —  tlie  only  ease  1  know 
anioug  the  whole  family  of  Kokimo.  ThU 
hostility,  however,  taki'H  uiure  the  form  of 
strenuous  elTbrta  to  avoid  eiK'li  other,  llian  to 
bring  on  collisions,  lliongh  occnnionally  audi 
do  occur. 

The  Netwbilliikti,  in  weight  an<l  stature,  arc 
above  the  Cancasinn  race.  Tbo  Eskimo  of 
Graenlaod  have  been  so  often  described,  and  are 
generally  so  undersized,  that  this  characteristic 
baa  unwittingly  been  attributed  to  the  whole 
race.  Among  the  Eskimo  of  North  lludnon's 
Bay  I  occaaionally  found  a  roan  of  even  eon- 
epieuuus  sixe.  One  of  the«e  was  the  only  fully 
grown  Net-schilhik  on  the  nhore  of  the  l^ay  ; 
and  I  determined  to  h.'ive  him  in  my  sledging- 
party  for  King  Williiun's  I.und.  a*  he  would  be 
a  letter  of  intttKluction.     lie  was  named  Ik- 


giteesik,  stood  about  six  fevt  high,  and  weiglicd 
perbapa  ftwm  two  hundred  ami  twenty  to  two 
hundred  and  thirty  pounds,  even' ounce  appar- 
eullj'  sernecnbic  muscle.  lie  proved  to  be 
a  by  no  means  exceptional  specimen  of  bis 
race,  one  whom  I  met  standing  over  six  feet 
t»\  incites.  Tliose  of  sliorter  stature  were  of 
exceedingly  heavy  build,  with  stout  fVamea  ai>d 
broad  shoulders.  A  eadaverona-iooking  apccl« 
men  (fig.  1 ),  whom  we  met  for  the  lifnt  time  aa 


Tm.  I. 

we  were  leaving  his  country  In  November,  could 
hantly  he  calleil  an  exception,  when  hi"  story 
is  told.  iVs  soon  as  the  ice  in  the  fresh-water 
labs  is  melted  in  July,  this  tribe  leaves  Uie 
coaat  to  hunt  mndeer.  Our  fHcnd.  baring 
chosen  a  veri'  mifreqiicnted  sheet  of  water  for 
his  summer  reiiulecr-hunt.  was  left  one  day 
upon  an  island  witli  his  kiak  wrecked,  and, 
when  rescued  many  day^  alter,  waii  at  the  point 
of  death  from  starvation.  He  wai*  brought  to 
the  const  in  the  lall,  and  whrn  wc  saw  him, 
although  unable  to  walk  :ilone,  had  overcome 
this  diRlcully  by  harnessing  a  strong  dog,  and 
lying  the  trace  around  bis  waist,  aod.  with  a 
lung  cane  or  slalf,  coidd  make  good  headway 
as  n  pedestrian. 

The  NetachlUuks  know  nothing  of  lire-anus. 
Theii-  bowit  are  made  of  dpla-ed  ple<-es  of  muitk- 
OS  horn  or  drinwoo«l.  and  cannot  compare 
with  those  of  the  American  Indians.  "Ttieir 
method  of  hunting  reindeer  is  to  build  a  line  of 
stone  monuments  (flg.  2)of  aiHtutaman'ssixe, 
from  Hfly  to  a  hnndrcd  yards  R|Hirt,  on  some 
ridge  often  two  or  three  miles  in  length,  which 
runs  ohilqnely  {fig.  3)  toward  some  large  lake 
or  wide  river.  If  a  lierd  of  reindeer  ia  aeen 
between  the  line  of  cairns  and  the  water,  the 
native*  de|>loy  into  a  skiriDlith  line  acrosii  from 
the  laat  cairn  to  tJio  river,  and  walk  alowlv 
toward  (he  reindeer,  their  irtapous  and  ^^;^ 
kiaka  being  concealed  near  the  water'*    ^^W-- 
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Tlie  rciiiilcer,  secinf!  Uidr  onomy.  trot  away 
until  LIk'V  comi-  wiLhin  ^ifilit  of  tlK  piles  of 
slODGS.  when,  belicviog  tlieiusolr«B  to  be  Bur> 


«!>.  a. 

rotimleil,  llicy  UiJtc  to  th«  water.  Then  tbe 
Inniiit  folloir  in  their  kiuke,  and  easily  over- 
take the  bewildered  nnimals.  A  herd  of  r«iD- 
deer,  when  iindislurbed,  will  re{»enledlj'  grnxe 
near  budi  a  liue  of  cainm  witliout  suy  fUrlher 
notice  lliaii  a  few  Husplelous  j(l«n<'L-s. 

Defiemling  ha  ttiey  tlo  ujioti  kucIi  ii  j)ri'C!iri- 
OUH  vlrnnti.  the  Ni^IscliilliikH  am  poorly  c'lotlie«l. 
A.'  Ihi-y  live  iK-an-st  to  the  |wl<'  of  luininiuni 
tci:i|ii-riiliirc,  it  k  iritiTC^Iiiig  lo  note  their 
motliodfl  «r  eomhuting  the  eoW.  Their  igloos 
an-  the  warmest  I  saw  in  the  Ai-ctic :  they  are 
very  low,  as  shown  in  tig.  4,  tite  doited  tinea 
iDdicalin<j  the  uaual  helgbt.  With  such  a 
cramped  Bpa<.-e,  the  lieat  from  tliv  lamp  iind 


/  "-■ 


def^ree  female  inrantieidc.  They  bare  tbe  usaal 
aitjieratitlouH  beliefs  of  snviura.  but  are  to  b« 
credited  with  having  devlseaa  pkvsical  llieorj- 
to  at'couiil  for  n  phy*icnl  phenomenon.  They 
never  have  m'en  wood  growing,  nml  only  know 
it  as  driflwooil  urattenil  on  the  Mborc.  TTioy 
»ei;  till-  logn  frozen  'in  the  ice  bcfor*-  Ihcy  arc 
east  Hjxm  the  shore,  and  believe  llic  limbpr  to 
l)G  n  growth  on  the  botloin  of  the  occnn  (fig. 
•f),  which,  when  it  reaelies  to  a  cerlain  height, 
is  nipped  olTby  the  lee.  nnd  borne  to  tbe  land. 
U  was  on  one  of  ibeir  wood-aeeking  tn\)s  that 
the  Neia<'hi!luks  learned  so  mnoh  regarding  the 
ill-fitted  Franklin  pnrty.  The^e  Hips  nrv  at 
rare  inturvuU ;  and  wckk]  enough  fa  «(wurcii  U> 
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lust  for  live  or  ten  years,  as  this  part  of  the 
coiiniry  i«  alinoNt  dcrtitnto  of  game. 

The  Netscliilltiks'  fciirof  their  wwtern  neigh- 
bors nsD  well  illiistrntcil  by  tlicir  recvplion  of 
onr  paily.  As  soon  as  tliey  di»corerc<i  us 
approaching,  tbu  women  and  diildren  withdrew 
to  the  snow-huts,  while  Ihe  men  formed  in  liue 
with  drawn  Iiows,  one  arrow  fixed,  and  the 
wlioli-  i|ii)VDr  hronght  around  In  conveident 
imsiliim  for  the  use  of  the  others.  At  ray 
guidc'it  reipicKt.  1  llrtMl  a  gun  in  the  air  (o  show 
Uiem  Uial  w«  were  white  mt-n  :  this  acemis]  to 
frighten  them  more  Uinn  OveT.  .\l  lu»t  an  old 
woman  was  sent  forward  to  nii-i-l  Ikgiic(»ik* 
whom  I  bad  directed  to  go  lowani  Uictn  ;  aad 


Fi«.  1. 

from   the  bo<lieM  of  ihe   Inniilt  i«    naturally 
cconomixed  to  tbe  utmost. 

Tliey  bavc  an  unlimited  supply  of  seal  and 
ookjook  (great  seal)  oil  for  lamp-nse,  while 
tliey  devour  enormous  i(nnntiliea  of  scal- 
blnliber.  Their  couaumpiion  of  lat.  eren  dur- 
ing the  snmmer  and  autumn  months,  when  I 
saw  them,  was  noticeably  greater  than  that  of 
other  tribes.  Their  reputation  for  thieving  ia 
not  oonvpicuous,  and  they  generally  t4>ll  the 
truth.  They  Irwil  their  ehihiren  well,  ea|»c. 
chdly  ilie  boy«,  but  stilt  practise  to  a  limited 


Till.  i. 


the  |>»or  old  hag  came  furwarrl.  tremldlii^, 
with  a  pcrfei-t  bewilrlcrmcnl  of  »-ol«bilily  lo 
Mrengtlicn  her  fast-failing  courage. 
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lu  their  RiaTTlngi!  rclntions  I  found  but  little 
dlffcrenoe  from  ihow  of  Kskimo  )iclt«r  knonrti. 
The  narriKgA  contract  is  arranged  curly  in  lile 
by  Lli«  pKrciits,  although  Ikguci'sik  boagbt  & 
wife  fur  tiis  ncurly  growu  brotlicr.  who  wss 
ftlso  of  my  party,  for  tlie  cousMeratJou  of  a 
wh filer' 8  jack-knife. 

Their  pugilistic  enconiiters  ({enerally  take 
place  between  the'lieat  iiiea'  of  (lilfen-Eit  vil- 
lages, and  esperinlly  of  ditferont  trllio*.  no  that 
nil  my  Eskimo  were  promptly-  cbnlK-ngctd  ;  hut 
being  feather  freights,  oompared  with  these 
^BDta.  I  iiiterfcrcd.  Tlioir  fights  arc  managed 
somewhat  in  Uiis  way :  one  of  tlic  combatants, 
silting  or  atunding.  leans  forwun:!  witli  both 
bands  or  dhows  resting  on  hiii  knees,  when  hie 
€>pi>oi]cnt.  n-ith  clinched  flat,  dealm  bim  snch  a 
blow  on  the  side  of  the  bead  as  be  may  see  fit, 
the  first  stroke  being  usually  eoinpuralively 
light.  No.  i  then  takes  hia  tiiru  in  leaning 
forward,  and  No.  1  deald  him  a  blow,  gcnemllj 
a  little  heavier  than  that  be  biu  jUKt  i«ocived. 
Thia  u[>eration  goes  on  until  one  or  the  other 
U  either  knocked  si>nsclcss,  or  rendered  help- 
lesK  from  iihoer  exhaustion. 

Another  danger  threiilcning  the  natives  of 
my  piirly  was  no  less  than  the  undertaking  to 
jiKs.-issinatc  one  of  them,  or  possibly  a  white 
ni.in,  eboidd  ci renin itanci-^  favor.  Family 
fenda  are  not  unfreipivnl;  and,  wlx-n  n  <tt-alh 
reanllit.  every  mnli-  relative  of  the  munli^nrd 
man  feel.*  bound  to  avenge  the  deatb  by  killing 
some  mnn  of  the  offending  tribe,  the  mnrdercr 
or  some  near  relative  being  preferable.  This 
vengeance  may  be  postponed  almost  indefinite- 
ly, and  friendly  social  relations  maintained; 
but,  slow  as  it  Is,  it  b  sun>  to  oome,  sooner 
or  laler. 

I  have  Ituown  one  of  these  murderers  to 
coollj  lake  up  hi«  residence  among  hSa  ene- 
mies, and  to  all  Intents  and  |)iin)<>s>-s  be  ■»  one 
of  them.  Among  the  N>'Uchilliik«  at  tlic  Inst 
camp  we  viHitinl  was  a  powerfully  biiill  speci- 
men of  bis  tribe,  Toolooab  by  name.  Many 
years  before, — so  many  that  he  conld  not 
count  them  on  bis  fingers,  and  tlierefoie  could 
not  tell  bow  maoyi  —  a  relative  of  bis  had 
fallen  a  victim  at  the  hands  of  an  Iwillik.  and 
had  not  yet  been  aven^ced.  Although  there 
was  not  an  Iwillik  among  us,  ailll  my  own 
Eskimo  fell  that  any  of  us  might  fall  to  atone 
for  tills  ancient  crime.  They  told  me  that 
they  fvit  satislied  thai  many  of  tbe  nalirftt 
who  wntche<l  our  slcdgc-toailing  tbe  morning 
wc  left  b»l  long  knives  secreted  in  their 
sleeres.  should  tboy  need  to  defend  the  Net- 
aohilluk  Toolooab,  who  still  persisted  in  his 
Idea    of   revenge,   should    oj>|»ortHnity   oifer. 


Dut  tbe  sigbt  of  our  many  and  wonderfbl 
weapons  fnghtcned  him  into  a  peaceful  atti- 
tude. Singularly,  tbese  feuds  never  swell  Into 
tjibal  wars.  Fanffiucs  Sciiwatsa. 


HOW  THE  Pnom.EXtS  OF  AitEniCAiV 
ANTHROPOl.OflY  PRESENT  THEM- 
SELVES  TO   THE   ENGLISH  iflNO.* 

I  tiAVK  *nldoin.  Imlk*  nud  geotlpinen,  f«lt  artelt 
III  a  mora  dilllcuU  jxHiltdMi  thnn  I  do  at  thla  mdiuent. 
Teitcrdsy  muniiiie.  wlim  wn  rvlunird  from  aa  cxpe- 
ditlaa  out  iato  Ibo  far  wi-si,  — an  op«dillon  which 
your  piwildnnt  wai  to  have  joined,  bui  which,  ii>  ixir 
CNAl  rcicrvt,  he  wu  ob11|pid  to  give  up,  —  I  htfanl  iliai 
at  this  ine«tln|c  o(  Iba  AnthKipologlcal  toeii-tj  ot 
Wothineton  I  nhoultl  be  callsd  upon  to  mako.  noi 
luordy  a  fivc-mlnuiM'  tpeoch,  bot  a  •ubnuntlte  ad- 
dreui;  atid  sines  that  lime  my  mind  liu  been  almost 
cnllnlj  full  ot  t]i#  new  ihli>ip>  that  I  have  been  tee- 
ing and  bearin{[loUi«i1mii&iiiof  Anlhn>pology  111  this 
dcy.  1  bAH  been  trela^  iitv  working  of  thai  un- 
exampled InrtUiitlon,  ihr.  Ilurcau  of  eUinologjr,  Aud 
Biudyriig  the  c«1I«etloni  which.  In  ccmnccilon  with 
tlio  SmlUooiilaii  InBiiiulIoii,  bavo  boen  brvuBht  In 
from  thr  matt  dUuut  qiiarWn  of  the  eonlinetil;  and 
after  that,  in  odd  ni«n>Ri>t*.  I  have  turned  It  over  In 
my  mind,  WIiac  can  I  poMlbly  *ny  to  the  AnlhrDpo- 
leglcal  aoeiely  wlien  I  sin  called  npon  lo  taec  them 
At  ihltty-*ix  houn'  noiheP  I  will  net  spologlu:  I 
will  do  the  lietl  I  can. 

t  quil«  uiiderataiid  that  Major  IViwell,  who  U  a 
msn  who  gciterslly  bAi  a  good  rassen  tor  ewry  Uilag 
tliat  lie  dues,  had  a  good  reason  fur  doiriQi:  tbni  ah 
iiiilbrrLipnIoclit  from  Englnnd  shoiiM  tay  •omclUlng 
A*  (o  Ihe  prumit  slate  of  tlin  iii>w  and  growing  ael* 
ence  in  England  a>  eomparei)  wiih  its  eondltlop  In 
AmerIcA,  —  tor  lidlavlng  that  *omc  cuuiinuiiicaltoo 
would  be  aecoplalil'  between  Itip  eld  country  adJ  the 
new.  upon  a  subject  where  tlif  Inhibltonla  of  both 
hAVO  »o  niudi  interest  In  eoiuiuon,  and  an  render  to 
one  aiiotber  sn  mrich  arrvice  in  tbe  direetiuu  of  ili«lr 
work.  And  thi-rvtore  I  taka  It  that  I  am  lo  say  be- 
fore jou  tlii*  eveuing,  witlioul  elaborate  oratory  and 
without  oven  earoful  langua^,  bow  the  iwobletna  ot 
Ameriean  antbropologj  preMai  Ibemselvea  le  the 
Eaglitli  mind. 

Now,  one  of  the  thln^  that  Iim  strnck  me  most  In 
Amarka,  from  Ihu  anthropologicAl  point  (4  view.  It 
n  eerUlii  element  of  otd-faablonedaeaa.  1  m«an  old- 
fashioned  ii««a  lu  the  strictest  sanM  of  the  word,  — 
an  old-faihlontdnen  which  goee  back  to  llio  tlm«  of 
tlie  eolonicallon  of  Atuerica.  Since  tbe  StiiArt  lime, 
though  America,  on  the  whole,  hAi  become  a  ootintiT 
of  most  rapid  progrets  In  development  as  compared 
with  other  dlilricLi  of  the  world,  there  h«  pmvailsd 
In  certain  partu  of  It  a  cciuurvallam  of  even  an 
intetue  character.  In  dUtrlcts  of  iha  older  siAtea, 
Away  fram  tbe  oentrea  of  |>o|iiilailon,  ttiinga  that 
are  old-fathtoncd  to  modem  Europe  have  held  llidr 

I  A  Itulun  dolliTriKl  br  Dr.  Eontiai  O,  TndA  ha<r*«  '«h 
AnthrqpaluilHl  wMlvtr  at  Wutrtoiioa.  Osl.  II,  t«*^ 
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ovn  with  a  Mnwit;  lomowliKt  •un>rl«lnK'  If  I  ever 
t)Rri''m(-  pMSMWil  ol  a  >|dnnl lie- wheel ,  ftii  lutlrlo  ot 
(umiiure  now  Kftmi  in  EngliuKl.  I  can  hknlly  gtx  a 
•ptvltucn  botlvr  Ibnn  In  Penn*TlTanl«,  where  '  mf 
BTral-iiriinilinoUi'T'it  iplniilnK-wlii'fl  '  it  ulinirn  — 
•MiiJine,  p>'rliLii>8  in  tlic  luiiiliLT'ruorii.  iierbflii»  in  nti 
Oltumpiilnl  |)Uc«  ill  the  drawing- room  —  ufteiiurthiin 
In  any  olhrr  country  dial  I  erm  vUlwd. 

Ill  aiintlirr  n'lpf'l  r>'iiTi*ylTaiila  haa  aliciwii  lunlf 
to  Tii«  (niitCiil  ot  ul(l-fiiihltmi-il  ijruitucta.  I  »>*« 
brought  upamoDi;  tbeQuakiTi.  —  likv  so  itiiLiiy,  I  dare 
njr,  who  arc  pr*Mnt;  fur  iho  nuiiilHir  d(  ilme*  in  Uie 
VMlcor  cren  In  the  ilay.  In  wlilrh  l[  orciim  thac 
UlOte  whom  one  iiicet»  pruvi-  U>  be  n(  \en*l  fit  (JuaktT 
dMcent,  ropri'spnta  a  proporl ion  which  mutt  bi- hl^Ii'y 
pl«M«i(  to  tlie  Qtialcrr  iiiind.  Iti  thv  hiilur7  ol  lUo 
Soelpty  of  Ihc  Pri«ii(]*,  ihi>r»  ha*  rocortly  eotno  out  a 
fact  iiiiktiowti.  Mpet-'iAlly  to  ilis  frlcml*  thoin«elr««. 
Their  opinion  bus  nlwnyi  buuii  thiit  th«y  came  into 
exiittvncc  in  iho  noighliorboml  iif  IflOO,  by  tpontanc- 
Oiu  HcacrAlJcm,  In  an  oiilhur^I  of  spiritual  deT«1oi>- 
mvnt  In  KhxIaihI.  U  hoanow  ti^eii  nhcjwii,  lupaclnlljr 
by  tlie  rMsanhea  ut  Ruben  Barclay  (not  tlie  oM  coii- 
trovenialiitt,  but  n  nioJcrn  iiistorlaii).  thai  the  Qua- 
k«n  were  l>y  no  invnnilbi!  ahsoluloly  Indepeii'lent 
Ctvallnn  thai  Ihciy  and  oiliera  imit  suppomil  thetn  to 
lie;  that  (hey  vreiv  ilerlveil  ttinn  earhpr  extsilnjt 
dcuuiuLuatlons  hy  a  prwes^  which  \%  ntrlctly  that  tit 
derclupmunt.  Thi-.tr  utpircial  attpetlors,  so  tu  ipi!.il(, 
won?  a  iIItIkIoii  ot  lli<  <uir1y  Ilutr-h  soct  tinown  a* 
Motiiii>»il''ii.  The  Frivtiil*  hnve  uQilereone  luucli 
moilidcjitiuu  ik>  lo  tliuologionl  iloclrine;  lint  (ODiu  of 

tlivir  ruoit  prolioiiiict^d  charai'lnrlitlc*,  luch  na  Ih* 
ohji'ctloii  lo  wnr  iiiiil  <ini1ii,  and  evoii  •letitll>  of  otii- 
tuni'i.  anil  iho  -ilxnl  tirnou  lMfoi«  ineulK,  rnmaiii  lU 
prvuf*  of  M?iiii'«iLie  <l«iviiiion.  To  CnJ  [ho  M^n- 
DOiiitua  Icoat  clinngoU  fmin  Ihclr  ortgliinl  conillllon 
U  now  l«u  ca*;-  In  tli«lr  old  immi-a  In  Eui'«p«  llian 
In  Ihnir  adopted  home*  In  the  United  i^tAiea  and 
Cannilu,  whither  they  bate  migrated  from  time  to 
time,  up  till  quill?  ref«nlly.  in  order  lo  aioid  being 
eoinpellod  to  nerve  lu  (.(iMlTra.  They  haro  Ions 
l>C«ii  n  lBnl<'  ai'd  proipnrout  body  bach  In  I^niisyl- 
TnnlN-  I  went  toicoibetn;  and  theyartaivrr  strik- 
ing InnLanee  of  peruinneney  of  Jnalllutlons,  where 
■D  Iiutitulion  or  a  ilatc  of  sorlety  ciin  set  Into  pro*- 
pcfoua  coiidlElon*  in  a  aoclndoil  |>tiice,  cm  off  from 
M»7  accem  uf  the  worlil.  Among  tbem  ar«  ihon 
who  dlMent  from  modern  alldi»tion  Mid  cluipges  by 
■  fixed  and  unalterable  reaolutloR  that  tbejr  will  not 
wear  button*,  but  will  futon  tlieir  coalt  with  lioolu 
aiid  eye*,  a*  clielr  tor«ifatberi  did.  And  in  thin  nay 
Ibey  show  with  what  tenacity  cualom  holds  wbnn  it 
hai  become  matter  of  ii^rupic  and  rellgloui  unetlon. 
Otbetv  have  confirmeii  mora  and  inolv  lo  the  world; 
and  mo»t  of  ibo«e  whom  I  bare  teen  were  Kntdiiailjr 
Cvnformitig  In  iheir  drvia  and  Iiabit*,  and  showing 
•ymptoms  uf  melting  into  the  general  population. 
Bui,  In  the  mean  ilmr,  Aninrlcadoc*  oDer  tlie  niiiviii. 
d«  uf  a  pluMU  of  religious  life,  which,  thniUHh  dwin- 
dling away  in  Ibe  old-world  region  where  It  araae, 
Is  quite  well  preserred  in  tbU  newer  country,  for  tho 
edUiejiiion  of  aludentaof  culture.   Tluac  peopls,  who 


•how  such  plain  traeoi  of  connectfon  witli  the  fafa- 
torlcal  Anabaplltia  that  tt)«y  may  ba  t*ke»  aa  Ihrle 
living  tepreMntattvcs,  Mill  cotnm«iiiiorat«  In  their 
byraiii  Ibelr  martyra  who  fell  in  Swliieriand  for  tbe 
Anabnpllit  fnlLh-  There  ua*  given  mo  only  a  f«tr 
ilnyK  ago  a  copy  of  an  old  tean-e  hymn-bDok,  nnio- 
rior  to  tfiOO,  but  Mill  In  use.  in  which  Is  a  byiiiii  com 
uietnomlive  of  the  mnnyr  Ilaslibacli,  beheiulwl  for 
refiiaing  to  confonn  to  the  state  religion,  wlioM!  Iiead 
laiighpil  wbpn  It  woa  cut  off. 

Now,  to  find  tbu*,  tiiaBecladcddistriatiMioId  slate 
of  acM.'ii.>tyreiiistiiigforatlmeibeinodlfytDg<nlluenL-«* 
which  have  already  changed  llie  worb)  around,  la  no 
cxcpiional  «tat«  of  thinga-  It  ihowa  ibi-  i-rry  pro- 
ci?Me!-  of  resisted  butevi'iitually  prvvMlinitatli^riiiioii 
which  oiilhropuiogisLs  have  lo  study  o»er  larger  re- 
gioni  ol  space  and  time  In  the  geooral  develofiinpiit 
of  the  world-  In  vlslclniE  my  Monnontto  frieixt*  In 
Pcnntylvanla,  I  toineiiniM  notirtnl,  Ibtt,  while  ib«7 
thouchi  it  nothing  ilraiige  that  I  sliould  coii>e  lA 
■tudy  them  and  tlicir  hiatory,  yet  wbvn  I  wiu  a*kad 
whi-ro  1  wai  going  ncil,  and  eonfi'Mcd  with  aom* 
modoaty  Ibai  I  wa«  going  with  Major  Powell  lo  the 
far  we*t  to  Me  the  ZiiOis.  this  confeaalou  oa  nj 
|iarl  was  received  wilb  a  look  of  amaMnient,  not 
ijulte  unmliigipd  with  Itlndly  reproof:  It  tceiDcd  »a 
itrnngn  to  my  frl<inds  thai  any  jKT'on  Iravclling 
atiout  of  his  own  will  should  dftlbL-raiely  go  to 
look  at  liidiann,  1  found  ii  liard  to  refrain  ft«n) 
pointing  out,  tliat.  aftiT  all,  there  It  a  communllk  of 
purpose  hotwean  tludica  ot  the  courM  o(  clTtllnulM), 
wh«t]ier  carried  out  antoDR  tbe  oolonlitt  of  Pennsyl- 
vaiiin  or  among  tbe  Indiana  of  Kew  Uesleo-  litn*- 
Ugatlon  of  the  lower  races  It  randft  niora  obMsr*  kbA 
diflleult  ihrouKh  the  alitetiee  of  the  guidiuice  of  wrlu 
ten  history,  but  tbe  principle  is  the  sime. 

A  glance  at  tbe  Iribca  whom  I'rofeuor  Moseloj  And 
I  have  Keen  In  the  tar  we»t  during  t!ir  lait  few  wweks 
haa  ihown  one  or  two  roaulta  which  may  b«  worth 
Slating:  and  one.  merely  pareatbellnl,  1  Uilnlc  I 
miul  talte  leave  to  montion,  lliongb  It  ileaoulaidellM 
main  current  of  my  aiibjvct. 

Our  looh  at  Nortli-Atiierican  Indian*,  of  whom  It 
haa  boon  my  lot  to  wrile  a  good  deal  upini  aecood- 
hand  evidence,  bad,  1  am  glad  to  say.  n  vrry  eD> 
eouraglng  effact;  b4can*D  It  showed,  that  nn  Ui« 
whole,  much  aa  the  writiiigi  uf  old  travellers  and 
misaionarie*  have  to  be  crilietied,  yet  It,  wliaa 
carefully  compared,  tliey  ognw  In  4  Uaiemonl,  perv 
■onal  IiKptcilon  will  Ren«r*lly  verify  tbni  auteinenu 
One  result  of  our  visit  boa  been,  not  adirainuiion,  but 
an  ini-rMse,  ot  Ibe  eonfldence  villi  wbkh  both  ut 
ui  lu  future  will  tecelve  tbe  alatementa  of  trnTellera 
among  the  Indlann,  allowinx  f'^r  tlieir  often  being 
baaed  ujiou  su|>erllcial  obaervatiou.  So  loi^  *a  w« 
eooBne  oumlTea  to  thing*  which  tlie  tranlter  *ajs  h« 
MW  and  hnrd,  we  mn,  I  bdlero,  upon  vary  soltd 
ground. 

To  turn  to  our  aeiaal  experiences^  Tlie  iblnm 
that  one  Met  among  the  Indian  tribca  wbn  have  not 
beooms  m  'white'  as  the  AlKonklna  ai»d  tba  Iro- 
quois, but  who  pretetit  a  more  getiniiM  piciur*  of  old 
Aiueiii;au  lite,  do  often,  and  In  tli«  mau  rivid  way. 
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|iri»«it  U>Mi  of  Uie  MIDI-  pliMicmana  irlih  which 
«n«  ii  VI  fuulllor  In  Dlil-wi»iit  llfr.  Imiitilna  iw 
siding  in  &  bvniw  ]iim  Iii*<iIi^  Callfornis,  vn^:*f!eil  In 
what  ii))p««rcil  to  lio  a  fruitlna  vudi-aior  •'■>  ibe  p*it 
of  I'rofvnor  Uowlty  to  ubiAin  a  lock  of  biilr  of  a 
MnjuvK  to  odd  Ui  IiIr  ciil1(>cil<in.  TUr  iiinii  ohjcctol 
utterly.  II*>Rhook  lii*  hciut.  Wli«ii  pri->M.-(l.  Ii«)cei- 
tkiilal«il  anil  talk«(l.  Nu:  if  Im  gavir  ii|>  that  l>it  o[ 
hair,  be  woulil  licroine  ilcnf.  dumb,  gmw  maJ:  aiid, 
wbrii  iho  ino>tl«lno'iiiiin  c«ini>  to  ilrKn  nvtaj  ilio 
inalftdjr.  It  would  bv  uf  ii«  unr,  li«  vouM  hnri-  to  illc. 
Itow,  all  (hit  rcpr«Hnta  «  tietfrctly  i^-norlil  groiiii 
of  yea*.  I(  you  (rlol  to  gel  a  lock  of  liftir  tn  Italy 
or  Spain,  yoo  nit|[bl  W  niifl  wiih  proclftplf  llwaamc 
miitance ;  ami  )'<iu  u'oald  Burl  iliui  ili«  rMMii  would 
tw  aIwoIiiUIj  tli«  MiDo  lu  thai  nlikh  tli«  MoJaT*  tx- 
pr««cd,  —  tiiat  by  rnuanii  of  iliat  lock  «(  hair  mie  can 
be  bawilchail,  t]i«  conti«i|iii>ncA  liiiiig  iII'^imc.  And 
within  ibo  civllited  world  th«  vM  philoiopliy  which 
a«CoilnU  (or  dlscnM-  In  ti^ciicral  w  the  iiitriislon 
of  a  mailsnaat  spirit  illll  Ini^cly  rpaialni;  ami  (In- 
•xorcUIng  fiich  a  iliTrauii  U  pmcli'i-il  by  wliltv 
men  a»  n  n-IUI*"!"  t\t*,  *\«n  liicluiliii;;  lli«  act 
of  ex  Ml  III  all  11);  il.  or  lilonin):  it  away,  whivb  uiir 
Uojave  Indian  illnsinlMl  by  ihe  gutiire  of  blowhig 
AWajr  an  lRia(;tnary  ([ilrll,  anil  wblrli  l>  ni*!!  knounai 
foniiinRn  pirt  ul  ih«  tvlieloiitritiMot  li<>ili  th<><ir«»l( 
auil  Boinsti  I'liiirch.  Uow  U  it  that  luvh  currfapond- 
eii<p  wiih  old-worhl  cercnionia  tliould  b«  found 
omniiK  a  Irlbe  like  Ibo  Mojam,  appar<inlly  Mon|[D- 
llan  pMplei  though  BepnrHt«il  iceugra  phi  rally  from 
t1i«  Mongollana  o(  Atia  ?  VTliy  ilorii  tltr  dilllulinn. 
till:  U'^x^ra]  slate  at  culluir.  of  tho  world,  pr*Minl 
JJir»iij(biiut  \x*  wholii  niiico.  in  tliii«  ami  vfiacc.  pli«- 
tinienn  wi  wonderfully  tiiuilnr  und  unlfurm  ?  Thia 
Bf sLiun  U  ca*y  to  wk ;  but  It  ii  ihi?  <|ui!ilion,  nhlcfa. 
In  faw  ward*,  pn»c^iil*  ilin  proMi'ni  wtilrli,  lo  nil  an- 
tlirap<)loB)»ta  who  uM'iipy  th■■nl*ulv•■^  ullli  tb«  liUioi'y 
of  ■'ullurv.  Ik  a  prablrui  lull  of  the  luoal  imUX'Riu 
dllDruUy.  u|ion  which  llicy  will  have  for  yiron  to 
W'irk,  colh^llng  anil  clatilfyltii;  taejn,  In  Ibo  bopo 
thai  ai  loiiHi  time  iho  lucky  loiich  will  Iw  inmh-  nhicb 
will  iIIbcIox!  lbs  aiisircr.  At  pn-'*«iil  ilierv  Is  iioiii-  of 
ail  alimilutD  character.  Tlicrv  ia  no  day  in  tny  Hie, 
nbrii  1  am  able  la  occupy  mrwlt  wllbaiilhropotoKknl 
work,  in  wlilch  my  mind  iIih-*  tiol  kwlni:  llki*  a  |)<tu- 
liuluiu  liutw««ii  thv  two  ilNnt  poulhlv  nnxwcrs  tn 
thu  qULillon.  II«<«  the  d««ceiidaiils  of  a  loiall 
giviip  of  mankind  gone  on  icAcliinff  tlicir  dilldron 
the  sanM  ««-l  of  Idcaa,  ctrrylnK  ili«iii  on  fnini  iKti«ra- 
tlun  In  iicncraltoti,  from  ag^  to  tgfi,  *o  that  when  they 
urr found  In  diitnnt  n.');ioDa,  Among trltiutu-hkh  hnra 
bfriitnr  diflpi'rnl  evrii  In  bodily  fonunllon,  tlivy  rep- 
reaent  tli«  loiiC'liiliTlleil  Inulillont  ,>f  a  vaihidimi 
niice»lr7?  Or  i*  it  Ibst  all  over  the  world,  man, 
b«lnit  Hutatanllally  simlliir  In  mind,  hiu  ii|;ain  and 
phalli,  undiir  ilmllar  circumolani'c*  i>(  life,  ilcvok>ppd 
alniilar  ^lupi  of  Idcaa  oiid  cu»ioiuii  f  I  cntiiiol,  I 
think.  UM!  Ibe  opportunity  of  ataiidlait  at  tlilt  latile 
morn  proBtabiy  ihnn  by  ioilBliiig,  Id  ihe  *irr<iige*t 
tnaiiiii'r  which  I  ran  Und  rorda  to  rxprrJk,  on  thn 
fundi!  rricniul  Importance  of  dlrvcUng  allMitlMi  to  thi* 
grral  problem,  til*  aolullon  nf  wblcli  will  alone  bring 


lli«  aludy  of  clvUlialloa  Into  ll«  full  ilcvelopnivnl  a* 
a  »cleflc«, 

Lei  me  put  brior«  yoa  two  or  ihr««  oajte*.  from  wc- 
ampte*  nliicb  have  been  brouglil  under  my  notlc« 
within  ihc  lut  few  day<,  a*  lltualratlng  lh«  way*  in 
whldi  ihl*  pioblciu  (.-oBica  hrfore  uti  In  all  lu  dlfll- 
ctiliy. 

Tliiit  moniing.  bring  lu  the  iniitenm  with  Major 
Powell,  Profei«f,r  Motekey,  and  -Mr.  Iloimei.  lociklug 
al  lh<  iirtidiicli  of  Indian  life  lu  ilie  tor  U'l-it,  my 
alli-nlioii  wai  called  to  c«nnln  curlotia  inttriiDicnta 
hanging  log«tl>er  bi  a  vaM  in  which  niiiiical  intilrn- 
iu«ul«  an  eontalneil.  TlKi*e  couiil>in]  timply  of  Oat, 
oblotiCi  or  oval  pl«c«  of  wood,  ta*tcniil  al  the  end  to 
a  lliontb  to  a«  to  be  nltlrlcd  ronnd  antl  riHiiid.  catu- 
intC  a  vhirrltig  or  ronriug  iioite,  Tlie  i»«trumenU  in 
■liiMllun  enmc,  oim  fruin  Ilie  ITte  Indiana,  and  one 
from  ihrZtinit,  Now,  If  an  Amtrallan.llndli^hln- 
tvlf  lnii|><ctirie  llw  National  muRi'um,  bapgienrd  lo 
stntid  in  front  of  tlie  cose  in  <)unliun,  be  would,  alop 
wllh  t(«llii5)i  not  only  of  lurprix',  but  proliality  of 
Itornir;  f'>r  Ihio  I*  uti  liutiument  which  to  him  repr*- 
*eatt,  miir«  iuientcly  than  any  ihini;  else,  a  aense  of 
inyniery  nllacbed  lo  hii  own  most  importanl  n-llgloti* 
eeremonlei,  eipiH-inlly  those  of  the  luliiatlod  o(  youth* 
li>  Ihe  pHvllfxr*  of  nunhnod,  where  an  liiitriiRK'nl 
•luito  Rlintlar  in  naliiri'  I*  loed  for  (he  pun>o*e  »( 
wnrninK  ott  women  aiid  cliitdrro.  If  EbitAiUiraliaa 
Wert!  from  Ihe  »04itli,  near  Bu*  Strait,  hia  iiatlTe  law 
la,  tliat,  if  any  wiMuan  taw  11><M  InaimaaniR,  *he 
ouKht  ill)  moil  lately  to  be  ptit  to  denili ;  arid  ihe  iDii*- 
iraiion  which  be  would  give  ia,  Ihat.  in  idd  llintu, 
I'aimanla  and  Auatralla  formed  one  contlneiil,  but 
ihsi  line  iiiilucl;y  day  It  to  hiiiipened  tliat  certain 
boyi  found  one  uf  ili«te  inelrumenu  bidileu  In  the 
buab,anil  iliowed  li  lo  their  motbcrt,  wlicieiipoTi  tbu 
sea  hunt  nplhrr,ui;1i  Upland  In  a  deluge,  which  necer 
rnllrely  Mili>ldcil,  bill  dill  rrauiiit  lo  tojiaratc  Van 
UScnian's  L*ml  from  Aunlralia.  And.  creii  if  a  Cuftre 
from  Soulh  Africa  weiv  1»  tiUl  Ibecolleollou.  hit  ai- 
leiillon  would  he  drawn  to  iheMniD  Inilranieiiia,  aiid 
lie  would  be  able  to  (ell  thai  In  hU  counic;  Ibey  nere 
u>i>d  for  tlie  iHirinMC  lA  making  loml  «i>tinda,  and 
wanting  Ibe  women  from  the  crremoiilea  atlcndlnf 
tli«  Initiation  of  hoyn  How  different  (be  ri<*^  iinrf 
lanRiia^B*  of  Aiwiralliiand  Africiit  yet  we  haie  ibe 
aame  we  erD))pii>g  oul  In  connection  with  lite  (uno 
InatniBent;  and.  to  coinplcte  lii  hlttory.  ft  moil  tn> 
added  that  Iberc  arc  pmiuise*  "f  Orrek  lli>>rainie 
whldi  ahiiw  pn>ily  pUinly  that  an  liitiiuniefit  i|uit* 
similar  wai  uarrl  in  the  niyiterin  of  Uacvhiu.  Tbe 
Uti  point  is,  ihai  It  It  a  toy  well  known  to  rounlrr- 
proplfi,  liolli  In  Gcnnatiy  arid  In  Knjland.  Iia  KtiKlirti 
name  I*  th<>  'bull-n>arvr;'  und,  nlii>ti  the  children 
play  with  It  la  country  villages,  it  i^  hardly  postlbU 
la*  t  know  tiy  experience)  to  dliliiigulah  lu  sound 
from  the  bellowing  of  an  anjiry  bull. 

Ill  eodearorlng  to  ueetiaiu  wheiber  the  occur- 
rence of  the  'hull-marer'  In  so  many  reglona  la  to 
be  expUlnei]  by  hittoricnl  connection,  or  hy  Inile- 
pindent  dcrclopniaiii,  we  have  to  lakr  Into  conaldeT' 
atton,  int.  ibat  It  I*  an  apparatii*  to  aimple  m 
potaibly  to  have  been  found  out  many  liT 
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thtit  lla  pAWor  n[  cmllllnSB  ■■><in<l>»i*llblir  ntABroftt 
<li'taiK«  iniuld  sitc^t  to  AiitirulUii*  anil  C'sSriv 
alik«  iu  uwfaltiCH  nt  rrlli^iou)  pemiioiikH  fnini  «  hicL 
U  iraa  di^aitvil  rn  i-uduilc  certain  prnionn.  Tbtn  wc 
are  Inl  lo  aiiDlti^  nrd-iiincnl,  iiiin  whlc^b  I  will  not 
«iWr  iiou,  ajiiiillis'iiiiwiion  why  woiiirn  >rv  orhKti!!! 
Ill  Ibc  tiiKfil  riKl't  tuoiinpr  from  crrlnin  (■.■r^in'mEp*. 
Bill  is  my  L'lciii,  if  ire  wnrk  it  oiii  ■■  m  mere  ijue*- 
ilnn  of  pi'iibHbllllln,  the  livpoliinili  at  icficnlnl  rn- 
Ihvi-miiMi  iiii'lT  Ilki-firtmiiMiiiiCMCiii  lipli)  ll»  own 
RgaltiM  llie  liypriihi-ti*  uf  hietorknl  i.'miiii.-cllnn  :  but 
which  txpUiialion  (s  the  Inie  oiil-,  or  whtUmr  boili 
aiv  jurtty  true,  1  Iiavi^  do  xillicti^nt  ini-uii  to  ilri^lilr. 
Sticli  nupnilfiii*  »«  Ibi-Mi  lirhig  anxiiKl  ii*  In  »T(>r7 
ditvcliuii.  Iliore  arp  oiilf  lino  ur  lliroc  way*  kiiown 
to  mo  III  nliich  at  |ir(-iimt  aliiil^ila  i-an  .ilUek  Ibom 
Willi  anr  rcAionabk  pro«|)FCt  nt  tiKxet*.  Mny  I 
hrivitj  try  to  (Ulr,  not  >n  mucli  by  procibpt  aa  by  vx- 
amplv,  vt)i«l  ili<>  W"ifciiix  of  IhnH  ihoiIichIi  h  by 
vliifh  it  i*  iiuMiUv,  at  anj'  jnlt,  to  make  Mine  an- 
ifTtaclxmrM*  upon  Uie  gr««t  uii»olv«il  problem  of 
atiitiro|ioliigy? 

Otic  of  tliamyxtn  which  It  la  poislbUtoilKKl  wlili 
lucb  a  grant!  ■>'  t^cU  may  be  calleil  iliv  orguniriil 
front  oullntidldiiieBi^  Wlicti  a  clrcumdnDCe  h  *n 
luiccimnion  a*  ti>  PKi'Kr  nirprlw,  nn<I  ta  li-ail  ono  to 
lUliilt  with  wonder  why  It  »boii)tl  l»a»c  come  Into 
exiileiit-'e,  and  nlivii  Iloi  IIiIiik  a|))iein  In  Inn  iltir^r- 
ciil  ilkltici*.  we  bate  more  (^iiiid  fnr  rayiiijt;  that 
there  U  n  i-erlniii  liitlorieol  Coiineriioo  bctwivn  itir 
two  CUM  uf  Iti  appearance  than  In  the  eotnpailaiDi 
tit  more  ccnumiuiiiUce  matter*.  Only  this  uioriiin); 
a  MM  III  point  wa>  brou);lit  rather  itrongly  uniler  my 
noliM:  not  that  th«  fact*  were  unknown,  for  nrliav? 
buen  BeelUfi  them  for  datii  pn^t  ai  /iifll.  Tlio  liiiliuiis 
of  tbe  novtb.  ami  rt|iednlly  tUi-  Ini'iuolt,  were.  a> 
■re  kiioir.  apt  to  exprtva  Ihclr  Idena  by  pJcrtiin^-irrtt- 
loi-s,  in  the  ilnlallcil  dtiily  of  whit-h  Cnl,  Uallery  la 
now  enca|K<l<  U'>«  tigtt  whiHi  liDliUiinlly  "i-cnr*  la 
the  picturi'  of  an  animiil  hi  whivli  a  Hup  it  drawn 
frmi  the  thmat.  lhroii|:h  Ihe  picture  nt  ihn  nnlninl. 
t^nninntiiiK  In  the  hi-an.  Koir,  th«Xorth-An>erlcHn 
IndlMiiof  t)i«  lake  (tbtrlct  have  n  illmlnct  mt-aniii): 
altacbed  to  thit  peculiar  )i«*rt-lini',  wlilcb  dues  not 
Stucli  to  ovtlinnry  picliirvs  of  anlnialii:  ihej-  mean 
■ume  nnlmnJ  whit'h  l>  living,  ntid  «hoiii>h(p  liaffrctnl 
in  90IIIH  nay  by  u  rliann  of  kome  kind. 

It  U  exprmly  ftati^l  b]r  Sclioolorafl  that  a  picture 
lie  Klvnt  of  a  wolf  ultli  inch  a  h«art-llne  menm  a 
wolf  wlih  a  cbarmi-il  ht^arl.  It  U  very  mniarkabk 
tg  Bud.  ainaiijji  lIicZnAi*.  rfprcsenCaMonnnf  deornTid 
Other  anImaJB  drawn  in  the  iiame  manner:  mid  the 
lUitaral  Infen-nee  l>.  ttiat  tbu  magic  of  the  lrn<|iioiB  and 
tbe  ZuQl*  la  cimiiected,  and  nf  more  or  l«*  coin- 
iBOn  origin,  lT«ii11e<l  tlii«  mppoflltlon  liyMkliic  Mr. 
Ctublns,  our  authority  on  Zufli  language  aiid  idea*, 
what  Mva  wai  i^eaeraliy  altaclirt]  to  tlitii  wclVknonti 
■jnbol;  and  hi*  answer  woa.  that  It  Indtmed  alklnK 
animal  im  nhlrbmatls'al  tnllnmce  wa*lieiii|;exrried. 
Uajr  wenot.  Ibeii.coiiUdfT,  — leavlngout  iif  Ihefine*- 
Hon  tbo  point  whether  the  Piieblo  peojile  intented  the 
hMrt-IIno  M  a  ptere  of  tlielr  magit  and  the  nomad 
trltica  of  tbo  north  picked  it  up  from  lh«m,  »r  wlieihnr 


It  cani«  down  from  Uio  twrtltem  trlliM  ami 
ailopT'd  by  the  iniiilhem,  or  whether  hoib  had  it  from 
a  common  ftuuree,  —  thui,  at  luiy  fnt*.  liiere  it  aatn*  ■ 
ground,  upon  the  itrorr  of  innrK  ontlaiutliihnniA,  foe  i 
iiu(ipiji*liii:  that  «ui'h  till  Idea  roiiM  not  ori'ur  ulthont 
there  heln);  nome  eil  neat  Ion  al  connection  lielwr^n  th«  i 
two  irT"upt  of  IribiM  p<iai**»iDg  II,  arid  who  conld 
hardly  linvt'  t^k^n  it  hy  Indc^iendant  i)ei»li>pni*nlf 
Ti>  mvnllon  nil  lTiMane«  of  Ih*'  ot'l'"'"*'  kind!  i 
b(iui[hl  a  feti'dnyHacii,  amoiis  tbe  JlojavM,  a  Angular'' 
iirlicl"  of  dre-'f.  —  a  unlive  woiiian'i  glrdte,  wtth  tia 
lont:  fringe  of  IwUIed  bnrk.  This,  or  r,itlier  two  of 
Ibetc  put  on  no  aa  to  fortn  one  cnmplMr  tkin,  UMd 
to  bi>  her  only  inrmrnf,  and  tt  !■  Btill  worn  from  olil 
ctittom.  hilt  now  cuvervd  hy  a  peltienat  of  coKiin, 
Ceocrally  made  of  leveml  poek^^  hand  kerchief*  In 
tile  piece,  bought  from  Ibulnden.  CiMlerlhnAclr- 
minttancm,  It  ha»  bwruiu'  iiselpsn  a*  a  canneni,  only 
aeri-in|;  at  what  I  undemtand  lamlleil  in  the  civlUxMl 
world  a  'drf«»-iraprover;"  the  effect  of  which.  In- 
deed, the  Mojare  women  iHrfectly  uiwIeMtanil,  and  ' 
avail  ilirmiipWc*  of  in  tlic  iiin^t  comic  manner,  Stift- 
|io*e,  now,  llial  we  had  no  r<-e>'rd  of  how  this  faiilBHtlc 
fashion  came  inl<>  use  niu>>tig  t)i<tin:  It  lias  only  to 
be  compnreil  with  lh<-  acliinl  weiulns  wf  bark  k^i^ 
merit"  In  Kurihirr  A*ia  and  ih"  I'aclllc  Uland*  In  ordiT  ■ 
to  (I'll  tl«  own  hintuty,  —  that  ll  I*  a  remnant  of  iho 
phate  of  culture  where  bnrk  ia  the  onKnarr  iiialcTtal 
for  cioihini;.  lliiL  the  anthrojiologlit  cotild  not  l>o 
JimlDiMl  In  a^^hiK  from  Ihia  1iark-we»rini:  that  the 
ancMtorii  of  the  Atojave*  had  learned  It  frum  Aalatlo. 
Independent  developruenl,  aetlng  not  only  when 
men'*  minds.  Iml  llwlr  circuniiuncca.  ntv  atwllar, 
inu»t  br>  crp<liied  with  much  of  tbe  similarity  of 
ciiatoni*.  ll  l»  curioiLi  that  the  best  illu*iratl»n*  of 
this  do  not  come  from  euttomi  which  are  alike  fn 
detail  In  two  plm-ea,  and  in  iiiav  be  nrcoiiuteil  tttr, 
tlkn  th«  ln*i  example,  by  einlirrullon  fn>i>i  oni-  placo 
In  another.  We  Hud  it  much  en^irf  In  ileal  Willi 
practlcciiBlmilar  enoinih  loiihowrarmpoiv<llDf[  wcrk- 
itiga  of  the  bntnaii  mind,  but  niao  ilHTrreni  enough 
to  ihow  icparaie  fin  mad  on.  Only  ibi»  monilnt;  1 
met  with  an  excellent  •ii»innce  of  thla.  Dr.  Varrow, 
your  authority  on  the  auhject  of  funeral  rftea,  J*- 
serlbtd  to  me  a  cuatoni  of  the  Ute«  of  illajHi*!!!;  of 
the  boilln  of  men  they  fMlTd  and  Itatcil  by  imttlne 
them  under  water  In  »tn>flnia.  Afua-  maeb  itniuirr, 
lie  found  that  the  intenliou  of  this  procenllng  waa  Id 
prevent  their  coming  hock  to  ninlcat  ilic  (urrlvonu 
Now,  there  l>  a  pana^te  In  an  old  writer  on  W«M 
Africa  whero  It  I*  rvlaied,  that,  when  a  nun  dlc<l,  hia 
whlow  vouUI  have  herself  ilucked  in  tbe  rJTer  In 
order  to  gel  rid  of  his  glioti,  which  would  be  hanit- 
Ing  about  her.  eipi-clally  If  >he  were  oim  of  his  moat 
loved  wives,  navlns  <hiK  dtowncl  him  olT.  she  waa 
tree  !»  marry  azaln.  Here.  then,  ia  the  Idea  that 
water  ir  iinpoanable  to  aplrlu,  worked  out  In  dilTerviit 
way*  In  .Vttica  and  .America,  but  alioiilnic  In  boiti 
the  *aine  prlnclpte:  which,  Indml.  U  loanifeaiej  by 
(o  many  p^oplft  In  the  Idea  of  bridci^  hir  tlto  il««4 
to  poM  r™\  or  iriia£liiar7  alccMnit,.  from  the  thread* 
sttclrhed  acioa*  biuoka  In  Biiimah  for  the  touts  of 
(rie.iidf  to  cToa*  by,  to  Catlln's  ctlpjiary  |iine-log  for 
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tlie  Cbiicuw  doul  U>  past  Uic  dreadful  rircr.  In  toch 
con*api<n<l«n(-ci  of  prtnclplo  ire  tmcc,  Biorn  cl«*riy 
UiAii  111  nirnT  Kjivtitiobi  of  ■  cutloiu  ur  boUof,  tha 
co'iinmnilir  of  liuiiiau  Intdlect. 

Km  I  luuai  tiDi  turn  tlie*«  reniarl*  inlii  what, 
uriiliT  onlliiar;  cl re um •»»)»»,  iruold  be  a  kcluret 
I    have   bMUi    cnmiHiItitl    ti>   aiMiwu    luiorK,  not   *a 

much  Co  ilic  fisu-oicnc  in  btouil  trtnit  of  )crii«ral 
|>rlTii'i|>li!S  u  lo  jHiiiiU  of  detail  at  Ibli  kind,  IwtauM 
it  is  alnuHt  impoulbit!.  In  ibt  prfjcnt  itnli!  of  anlliro- 
|K>logj-.  to  irork  b;  ab»tni''t  toriim;  aiid  iIm  bn»t  way 
of  cluriilaiitiit  a  work i lie- priiid pie  it  lo  iIImum  •iiiiwi 
actual  t»i».  There  are  iiutr  iini  ur  Uiree  ptacUua) 
piiiitla  on  wliicli  I  may  br  allowed  to  uy  a  fev  words. 
Till.'  priticlpin  nf  ilcvi'lapmnQl  lii  clTiUiatiMi,  wlildi 
reprvMjiiii  mi*  aldo  ut  iln'  Kf^-^i  problem  1  liav*  bc«n 
Hieakltiji  of,  U  ui><r  bej-iiinln^  to  n^c«iT«  NpMlal  ctil- 
llvatSoiiliiEuglaud.  Wbllc  uiail  muieuiii*  biTc  b«pu 
aC  work,  limply  collri'lliid  objivi*  ami  Implenieiili, 
the  iuii>i-iim  of  Gvii.  FItl-Klcrf,  iiiio'  nWut  to  t>i>  rr- 
Riovoil  fniiii  Ijoiiduu  t<iOxfunl,U  viitii«ly  d«vol«)l  lo 
Ibe  irofbinu-ouc  of  llie  duvolnpini'iit  Ibvory  on  a  ac>l« 
bardly  ullompti'd  titibcrlo.  In  ihL»  [niiiwuin  are  col> 
I«Cle<l  *ppdiiii.'ii«  of  wvaiKiii*  xnil  lin{>k'Oieiit*,  8(i  M 
to  MCcrtHln  by  wbal  Utpa  Uivy  may  be  cuiiaiilerFtI  lo 
have  arisen  atnoiig  matiklnd,  and  to  nrrwigu  ibutn  In 
comcciitlvp  Mfleft.  UaiflopniMit,  hutir-vrr.  In  nut 
alwuyii  projtriMi,  but  tuay  work  lt»Flf  out  into  lino* 
of  il<.'i;«iiL'raii'iu.  Tliem  4r«  wrUSu  %latva  »f  •uclely 
in  vliich  ilic  gMtjii-doini  of  arU  anil  •cleucf*  U  a* 
liieviLablo  a  utatit  o(  ililiijt*  na  prvgmt  la  In  llit:  more 
fortunate  regious  iu  wUicli  we  live.  Anlliro|ioloKltts 
■rill  walcli  aitli  tba  greoteat  Inlorcat  wbat  eCeol  thi* 
mowMTii  of  (tcTelopment  will  liave  ujioii  lUeli  tcieiicc. 
Grji.  Plll-Kiveta  waj  IinI  Into  tbc  fonnalioii  of  the 
rvniarkable  eulkctlon  In  ^ueaUon  In  aa  l^t>^^MUllg 
manner.  Ilo  did  not  bc^in  life  eitbcr  »m  an  evolu- 
llvnlat  or  aa  an  anlbrupi>iogliiL  Ho  wna  a  aoldlcr. 
Hill  biifllncM.  at  a  ixtriiculitr  time  of  bi»  Ilf#.  was  lo 
lerve  on  a  comniillec  ou  imall-nrmn,  appointed  to  r#~ 
fonit  llic  amiamctit  of  tlie  Briiiih  aniiy.  wlikli  at 
Ibal  [lino  woa  to  a  pn-nt  eiipm  iinly  proviitcil  with 
ibc  niiiM  iiiitrtithfiil  of  i>vrfiiriMiin-iiuiikf'L>.  Ho 
tlivii  found  ibal  a  rille  irat  nn  iii9tniiDi.'nl  of  gmduul 
growlli;  lor  tbi'  iiow  rit1<->  which  It  vj*  bliduty  lo 
lnt<|ii>vt  bail  not  comir  into  oxUtcnii'  at  onrr  and  In- 
d«|wiid«iitly.  When  Ii^  tame  lo  took  carefully  \at't 
tlie  biitory  ■>/  bl«  subject,  ll  Appeared  that  aiiine  one 
had  iTitpnivr'd  lh<i  Itirk.  ih^Ii  *ouio  one  Iho  liilliiSt  nnd 
llioii  (ithfn  had  iiiiutii  tiitlhor  initirotvinenU;  and 
tills  proofs  had  t;one  oti.  nnUl  at  liul  thera  i-'Onio 
jnl»  cxiaienve  a  gua,  which,  tliua  iierlecl(<d,  wnii  able 
lo  lM>ld  lla  own  In  a  iieriaitnent  form.  Ho  cotlcclcd 
I1i« ii)lem«dUle  »ta|^  Uiroi^h  nlikh  a  )^llHI  (ill« 
■ivM  out  of  a  bail  i>ii«:  and  the  idea  be^iiii  to  crota 
fab  mind  Ihiit  the  murae  it/  chans*'  which  luppeoi>d 
loriflt*  wa*  v«ry  rouch  what  unlinarlly  hapiMrnit  nltU 
oUier  lUini|!)>  So  be  Mt  abu«it  collecting,  and  Olleil 
hia  hoNw  from  the  cellar  to  ttie  lutlc,  hanging  on  Iiii 
W4llt  sorleo  of  all  kind*  of  voapoit*  aud  oIIht  InUru- 
inent*  B'hlfh  •*«ni«d  to  him  to  forai  link*  in  n  Rreai 
dislu  tif  d'^i-ulopiu«iit.  The  priixriple  that  thus  be- 
oaiui!  vMble  to  hUn  in  trcMpon-derclopiiiciil  li  ooi 


leu  true  til  ruogh  thp  whole  nuige  of  rirlliiaUon;  and 
wolinll  Roon  bo  able  totlxiw  to  every  Miibn>iioJottat 
who  ilMtsOxfanl  the  ^«^nlts  uf  llut  nUeiDpi.  Anil 
when  lUe  development  llietiry  ii  keen  in  tlial  way, 
esplaining  the  nature  and  origin  of  our  netusi  nn» 
and  cuatoiB*  and  Ideaa.  und  lliclr  srailiial  f^nmh 
trum  ruder  &iul  earlier  tiAles  of  culture,  ilien  aiitliro- 
Iiology  wUt  cmne  befiMO  the  public  nit»d  u  n  nor 
mean*  of  practical  Inatruclkin  in  life. 

Speaking  of  tliU  wpMt  of  aiilliropokicy  toaib  mc 
to  aay  ■  wonl  on  tuioili#r  lunlly  leM  iiuporijuiE.  On 
nij  flm  Vitil  lo  Ibia  country,  nearly  thirty  years  ago, 
I  nade  a  }ouniey  Id  Uetleo  with  tlie  late  tlenry 
ChrlitT,  ■  mail  who  Imiwntjuxl  bl»  |>eruin»llly  rery 
deeply  oa  IIm  Klenco  of  man.  ile  wn*  led  inli>thi9 
aubject  by  hia  oonaeolion  wjih  Dr.  lloilgkln :  ihe  two 
being  nt  flnl  Inietcsted,  frutn  tbe  phllnnllitopist'* 
point  of  tIbw,  In  lli*  proMtrTftlion  <>t  ilie  ks*  favored 
racoa  o(  Bi»n,  end  taking  part  In  a  tociety  for  tht> 
purpoee,  known  as  tlie  Aborigines'  prolcetion  society. 
The  ubicrvalion  iit  tlM  indigenoos  tribes  for  fbllan- 
iliroplc  niasont  brouKht  Um  fori  into  view  itiat  nirh 
poopls*  o(  low  villltire  were  iu  thecDKln*  of  tlie 
bigbost  interert  aa  illnaimtlug  Ibe  nliole  ptoUeni 
of  etagea  of  civltiMtion:  and  tliU  limiisht  ntK>ui  tlie 
ratubllahinrnl  of  the  IftluioloKlcal  locitrty  In  Kn;;land, 
Henry  ('hrialy'*  citiiiectlon  with  which  origiiiAtfKl 
his  plan  ut  ti>nniiii;  on  eUinological  luuieuni.  Tlie 
foundali-ins  of  the  now  ndebralod  Chrlilj  eollecUoti 
were  IohI  on  our  Mcxknii  Jijiirii4'y ;  ,aiid  1  wa*  wllneu 
to  bU  extnionlinary  ptin«r  of  kuonlnxi  unlauylii, 
wluU  it  WW  the  busintaa  of  an  atitliropokigiu  to 
collect,  and  what  to  leave  iincfdlect-'d ;  how  vary 
u«ele«9  for  atithrupologjc  piiii<or«t  mere  c<iiiotill«t 
•IU,  and  bow  prlceletsareevery-dayibln^.  Tlie  mo 
prliiclplM  whldi  tend  mo>l  lo  llic  auccentul  work  of 
anthropolouy — Ibo  tystenialk  c»ll«etlon  "f  the  pro- 
ducts ot  «ach  stage  ot  civiiizalioii,  and  Ihe  arrange- 
■Dent  of  lltelr  sequence  In  derelopment  —  are  llitif 
the  leading  motives  of  our  two  great  anlbropologlcal 
miMouuia, 

To  my  mind,  one  oC  tbe  moet  ivmatkable  thing* 
I  have  seen  In  tliis  country  I*  the  wurking  of  tbe 
lluroaii  of  riliiiology  a*  par:  of  tbe  gononil  woikliiK 
of  Ihe  goveninirni  d^ianiaenl  towhlcb  It  lielMig*, 
It  U  uoi  for  me.  on  this  occasion,  to  detorlbe  tlie 
working  of  tlie  SmlibHinUn  iniiituiion.  with  lu  re> 
search  and  pii  Id  lent  Ion  extending  olnioit  tlinxiglt  the 
whole  realm  i>l  Mlonoo ;  nor  to  speak  ot  ilie  mttIco*  o4 
iliU  enilsent  Uiveaiigator  and  orgatilxer,  I'rof.  Spen- 
cer V.  Balrd.  It  is  the  dcpsrlment  occupied  with  tlic 
•C(i>nr<>  of  niau  of  which  I  have  ciperlenre;  and  I  do 
not  think  that  anywhere  eUo  In  ill*  world  Mich  an 
otBcial  body  of  iikllled  anihropologlfts,  uach  know- 
ing 111*  own  siicclal  work,  and  devoted  to  it,  can  be 
paralleled.  Tli«  llumu  of  ethnology  I*  at  pmeiil 
ileroliiig  itself  esperially  U>  ihe  worklnt-np  o(  the 
United  Slates,  and  to  lite  Ametion  cvnilneiil  In 
general,  but  not  neglci'ting  other  parti  of  Ihe  world. 
And  I  must  say  that  I  have  iircn  wltli  tbe  ulmoal 
interral  tbe  manner  In  which  Ih"  conirni  orgiuii<tn 
ut  tbe  Bureau  ot  eihiiolo)Ey  Is  performing  the  func- 
tlonsol  an  amaiscr  oud  coUggIm  of  all  that  L^'^'^'^'^'^ 
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kuowliiK;  buw  Major  IViire)!  is  not  oiilr  a  p«M  ei- 
plorar  aim]  worker  Ulinwlf.  but  luu  the  art  of  IiiIub* 
tag  liU  energy  nnd  onIbu«ii»ilc  i>pirli  ttiroiigli  tli« 
bnuicbes  of  an  liulltiillon  wIiU'!ittn[|<liialmn*la]an<% 
brIiiK,  on  tlie<)ni>  liaml.iin  innilttiiioii  ili>!iu!ihi-  work 
uf  n  «i'ii!nliflo  suoivlT,  aiiil,  on  thi'  otiivr  liiin<l>  oii  iii> 
BtlluUotk  iluiii^  Uial  work  willi  llie  |>owpr  anil  Ibvm- 
iu;c  a1  a  );orpniini>iii  dc^attmciit.  If  wc  Inlkcd  ot 
WDrhlti^  >  iiovcriiinnni  inmiiiiUoTi  In  EtiRUnd  for 
tli»  projtiVM  of  ikiitlinkiiotii|:y  in  llie  way  in  wlikh  U 
it  being  iloiie  hvre.  wv  *liouM  Iv  mul  villi  —  tilciioe, 
or  ft  civil  Aiiiwcr.  but  wUh  no  pracilcul  ronli:  anil 
any  oDo  T«iiliirlri);  In  ninke  ibi^  autV^'""  niljilil  tun 
the  ri*k  uf  Milt  clxitiHl  oitli  itint  larea  bixly  do- 
•crtbed  beiv  as  'cmukit.'  Thv  au\y  wny  in  wliicli 
th#  quptiloii  can  be  Mtiilvd.  haw  far  a  government 
nay  tnki'  np  scleritiee  loearcb  a*  a  pnrt  of  iu  l«gil1> 
male  fiiiii'iionn,  l«hyiirficilciiU-xp«tiiii«iit;  ami  torae- 
how  or  otlipi  juur  preslileiii  la  engaged  in  gelling 
tliat  e:i|icrlmc.'nl  Irl^J.  wllb  an  obvloua  auceeai, 
wlilch  tnny  Iiavc  a,  si'fnt  offocu  If  In  liiluiv  a  pi'cip- 
oaltlon  to  a8k  fnr  iiior"  nofffRitnetic  alil  (or  ttnUirii- 
pology  ts  met  witb  a  reply  ibni  tucb  iil«aa  ore 
faiialical.  Mid  tlinl  aucb  •flivnies  n-lll  prndueu  no 
Booil  mtulta.  wc  hDTe  a  v«ry  gnniX  ri^Jnltidcr  In 
WntlilriKlon.  Tlio  oiiergr  with  which  ilio  Itiiienii  of 
etlinolo^y  work*  Ihruiiglioui  It*  ilininnt  raciiiflvuiion* 
bas  beiiEi  a  uiatler  uf  great  intureat.  It  I*  something 
like  wbat  one  Ufud  to  h««r  of  tbe  organixallon  o(  the 
Jwulta,  wltb  ibeir  central  autborlty  In  a  room  In  n 
Rnman  palHco,  wlicnce  illnwiioua  were  aent  ont  whicli 
tliere  wu  loine  ngrnt  in  erery  country  toim  rcjirly 
to  carry  nut  wltti  ikill  and  nral.  For  Innlance:  Ic 
Ttn.*  iiilpreallng  at  ZiiAl  to  tollov  the  wny  In  nlik'h 
Col.  ami  Mr*.  Sleviinson  wtire  wurhitii;  Ihe  pueblo. 
trKdIng  for  ipecinieii*,  and  Ijhnuliiu;  Icjirlher  all  timt 
trai  iiiott  ralunblu  and  intemting  In  iritcing  the 
hialiiry  o{  That  n'innr1iabl<i  people.  H'lth  ninnHKfi] 
to  Identify  thamselvufi  with  the  Indlitii  lite.  And  one 
thhig  I  particularly  nutli-ed  was  (Mb,  thnt  to  cet  at 
the  conflilenoc  of  a  tribe,  the  man  of  ibo  hoiute, 
thnugii  hn  ntii  do  a  ttrenl  tlnnJ,  cnnnot  do  all.  If  hi* 
wir><  »ynip*lli)>i<i  with  b!*  n-urk,  and  it  abl«  to  do  It, 
r«atly  half  of  the  work  of  inv<->  Hunt  Ion  sterna  to  me 
to  (nil  to  her,  ra  much  U  la  be  ienrnetl  through  the 
women  uf  ili<i  irlbe,  which  ihe  men  wdl  not  readily 
(tIgi'loM.  Tlxi  eipcrieiii'a  (ernied  Co  mr  a  kpi*iin  lo 
uilhro[MilnK'*t*  not  [»  M>und  Ihr  '  biill-riinrer,'  and 
warn  the  Indk^  off  from  Ihclr  prueeedinj:*,  but  rather 
to  aTftll  Iherawlvefl  iJianklnlly  of  their  help, 

(Inly  one  word  more,  ami  Iwlllclmr.  Vcar*  ago, 
when  I  flnt  knew  iIki  ihmIIIou  orcii|iifd  hy  authro- 
poli'cy.  till*  ponlllon  wan  far  Infrrlor  to  (hat  whSi!li  It 
uou*  holds.  It  was  deumeil,  iudeod,  eurloiis  and 
amu'ing:  and  trareiler*  hail  even.  In  an  iDfonnnl  way, 
ahown  human  nattirc  ii*  dl>|>tjtyr>d  itmikiis  ouc-ol-the- 
way  tribes  lo  be  an  InmrLioilT"  ^l>idy.  But  on« 
of  Ihe  la^l  thlnE*  thouuht  of  hi  (he  e&rly  days  of 
anlhrDpnlcigy,  uu  Ibat  il  should  be  of  any  practical 
ute.  The  vBtiet  of  a  tew  yoini'  work  all  over  the 
world  sh'.w*  that  It  U  ii'>t  only  l(i  Iw  ah  Interest- 
ing (h«vri-ilcal  (oieiiee,  liu(  thai  It  i*  to  be  an  agent 
in  alieHng  the  actual  staM  of  art*  and  bellcl*  and  in- 


■lliulioiit  Ib  the  wortd.  For  ln«t>iw«:  toa^  ot  Ike 
Mgniu«nl<  on  cominnnhn  in  ihe  tenuraof  land  In 
Uie  band*  of  a  wrilcf  who  tblnka  how  gouil  It  w»ul>i 
b«  If  every  man  alwn;*  lud  his  aliare  of  the  land. 
Thv  Ideaa  and  mwiial  woililiigt  of  incli  a  phllcH»-j 
ph«T  are  quite  diflervni  from  thuts  ot  an  aniltmpoJo- 
gbl,  who  knows  bud -com  111  II 11 1  Km  a*  an  old  and  •'till 
rxlmliig  Intiliiitton  of  the  wurld,  and  can  at*  exactly 
liow.  nder  th«  experience  nf  a^ei.  tii  dltadvnn(jtg«i 
haie  biiun  found  lo  ontweiih  iu  advsiilAK>^,  oo  lliat 
It  lends  ii>  fall  onl  of  n»e.  In  any  new  lecithitlon  on 
land.  Ihf  Information  thus  lo  be  giren  by  aailhroptd- 
"liy  tniiRt  tHkotiD  plHce  oa  an  Inipartani  factor. 

Again:  when  lnuit  it"  1  l<i'il'>"  lo colt<«t matf'rlBls 
about  old  customs,  nulhiiii:  wiM  fnilher  front  iiiy 
tlioufibUi  than  the  Idea  thai  Ibey  would  lie  iMefiil. 
Hy  and  by  II  did  beeoino  viiiblc.  (hat  (o  sliow  that  % 
CiUloiu  or  in'tilulUin  which  Ixlongtd  to  an  mrly 
etate  of  civiilzaiiiin  hail  Insled  on  by  w*re  vonaervm-  | 
U«n  Intoanewercivlllxallon,  lowhkhlt  iNunaulted, 
would  tninohow  altect  tbe  public  mind  aa  loihequr^ 
tion  nlifUifr  ilii>  cnatom  or  institution  shuuM  b* 
kept  up,  or  done  awny  w!lh.  Xothlng  baa  for  moiilhs 
put  given  me  more  unf<^igneil  dellubt  Ibiui  when  I 
aaw  In  tbe  Time*  newspaper  the  corporailoii  of  lli« 
ctty  ot  London  apokm  of  aa  a  '  aurrtvai.'  Tou  bkr« 
iiitlitiitiuni  even  bcri' wliich  biiveouiliT«)  thHrvrijti- 
nal  place  &111I  purpoie;  and  indeed  it  1»  evident,  thai, 
when  the  cuurie  of  emulation  is  ihorooghiy  worked 
OIK  tri>iii  beginning  to  end,  the  dcaerlptiun  of  It  frum 
heginiiins  tu  eixl  will  huvc  a  very  prarilcul  pflect 
up[>n  the  domain  of  praclicai  politics.  I'otitlctana 
have,  U  l»  Ime,  liltlo  Idea  of  this  as  ret.  But  It  k1- 
roady  inipotefi  upon  bo<liP*  Ilka  tilt*  niitliiopalogtoal 
society  a  burden  uf  rMponiiblllty  which  waa  not  at 
lirsl  ihougbt  of.  We  moy  hope,  however,  thai,  under 
■neb  leadrm  as  we  bavq  here,  the  velence  of  anthro- 
pology will  be  wnrkcd  purely  for  Ita  own  sake;  for. 
the  moiiieiit  (bat  aiithrupulogUis  lake  to  culiiratihg 
their  ^cieuce  aa  a  party-wvapuii  In  politks  and  rvll- 
ginn.  \h\f  will  vitiate  their  tnasonlniiB  and  argumeiita, 
and  ejioll  ili«  icicntlAc  clmrncler  '>(  ihclr  work.  1 
have  seen  in  Bn^lnnd  had  renulta  follow  from  a  pre- 
tuatiife  a((empl  to  work  aiithmpolofEy  Ml  lueb  con- 
troversial line*,  and  can  say  ilul  sueh  an  ailcmpt  i« 
not  only  In  the  tong.TUn  hoimfiii  to  tlw  ell<^t  of  uta. 
ihmptdogy  In  ili*  norld,  hut  dt>aalroiia  (o  !(■  imin«- 
diate  potition  Uy  recmninendailon  to  aiudem*  I*  to 
go  right  fiirward,  like  n  h«r«e  In  bllolcen,  neither 
looking  to  (he  right  hand  nor  (»  ihe  led.  [jot  nn  do 
OUT  own  work  with  a  uliniile  inientlvn  to  find  out 
what  the  principles  and  cuur-ea  f>f  eTeii(«  havo  been 
In  tbe  woi'hi,  to  cullect  all  tbe  foci*,  lu  wuek  oul  all 
the  Infercncoi,  to  nxluce  the  whole  into  a  sdauce: 
and  Ibcn  let  praetJcal  life  lake  it  and  mak*  iIm  brat 
It  can  of  it.  In  thl*  way  tbe  «cieitce  uf  man,  ac- 
cepted a*  an  orbller,  nut  by  a  |HUly  only,  btii  hy  thv 
public  jiidgTiient,  will  have  lounol  and  nio>i  perma- 
nently Ita  line  effwl  o^i  the  liablta  and  law*  and 
thoughts  ••!  mankliid. 

1  ani  afraid  I  h.ive  not  uard  well,  nnder  inch  abort 
and  dlOcult  randitlon*,  tbe  opiNMIunlly  which  yoa 
hava  dona  ma  Uia  sreat  phmaure  arid  lioitoe  of  gtyl 
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luo  bi-rr.  1  li>ve  ui«d.  «■  1  nid  1  wouM.  to  put 
In  tlic  iltnpl«tir«y  bi!li>r<>  ymi  imiio  i;ciiialiUmtli>ii>i 
wlilcb  ipiM-ar  tn  in*  m  "(  |ir*»niil  lni|H>rtniive  )ii  our 
*ci«nc«,  both  III  UiH  ii1>l  nurlil  >i»l  In  ihc  oew,  Knd 
I  thkiik  )'uu  In  llie  lirartiotl  vajr  pOMiUe  [or  the 
opportuDlIf  jrou  baTn  gkirn  lue  to  do  tbb. 


BXPLORATION  OF  TUB  KOWAK  HtVER. 

Wk  Ii4Ti>  Ixwn  fikTonil  by  >laj'>r  K,  W.  Clark, 
chi«r  o(  llic  K«venue  marine  UiTvnn,  with  iIm-  folluw- 
lug  al»tr>cl  of  ciplonlliMil  «a  llM  Kowak  or  Kilkfc 
Rliwr  of  Alaika.  iiuil«  durlns  lli«  MiMon  of  IttM  by 
«  party  fnini  ili«  \J.  8.  »ti'Hn«r  Conrln,  f'npi.  Rnnly, 
Tli«  pnrtj  min(>riMil  Lteut.  J.  C.  i'atitwell,  com- 
niniHlin);,  u>!it«<l  b;  SMOiul-AiaUtut  Bngjneer  S. 


tbp  rlvor,  liltlirrto  uniformly  low,  Itegsn  Id  be  inure 
i>laTalp(1.  Mi'l  iIic  (-iirrtrMl  Inrn'oiwl  to  thrvv  iulle> 
|ier  lu'ur.  TIii."  i-'Hirw  of  lli«"  rivi^  vnm  ■'itraiMtly 
tartiKiiu.  Ani>ilM'r  vilb);<>  ira»  •ci^ti  •■n  \hf  I'ft 
bank,  on  a  titgh  black  Mull,  nl  four  i-.u.  TIK  ilcplb 
o(  111*  rinr  liicrtMwl  to  bvit  fBihouii :  lis  wMth 
varM.  being  from  half  in  llim>-(|UnTlnr*  of  •  mllo. 
Uan;  olTihoMi  of  lb«  nuiii  ttrmn  w<>r«  tioik«d.  all 
«xtcnilia|[  >»  lb*  norlbwanl  anil  oaliranl.  TIm 
foUowlnfc  day  i>  rwhI  itroirlh  of  pliic.  blrcb,  and 
willow  adomeil  ()■«  iMiiks,  wbidi  bail  prcTloiuly 
Abown  oulr  >hrubb«ry.  Al  lulf-pa*!  *lgbl  A.M. 
a  Itir^  wnutij  arm  wai  pa.'oed.  whkli.  Mi-conlln); 
to  tbn  nailvo  (uld*,  wa*  llu)  laiit  arm  nl  the  delta, 
and  llouKi  Into  ibe  wmiitri  iiart  n(  H'tfbain  Inlrt. 
At  nooo  Ibe  party  «buin<tl  obMrratCoo*.  plnrinic 
Umid  ill  Utiluile  6S0  WX  and  WMt  longliiKl*  1SI° 
■10'.     At  bnlf.paal  tiro  r.M.  a  htIm  ot  leC'Clllf*.  like 


M^ 


ica-cum  OH  rowab  nina. 


H.  Mc[.cn«mn,  a  igiurtarmwipr.  flo'tiinii,  itiln«r,  and 
1iili.-rprel«r,  anil  wxs  riimlibi.-il  wiib  iwo  nmall  bnata 
and  Uie  (.'urwin'*  su-ain-lminch.  Tbt-y  kfi  the  Tor- 
win  at  Capo  KrunriKtmi.  July  fi,  unit  tlia  (ollowinx 
niorniiij: cnlerfd  llotliiin  hilvt  liya  pracilcablodiaii- 
eel  four  or  fl*«  fntboms  deep,  irliii'h  «Tit«T*  llie  inlrl 
clou  III  iti  eastern  point  or  lieiulUiid.  Th«  «3iiii>rn 
and  *ontli«rn  (horti*  of  tbn  Inlnt  urt-  enniiHiiiril  of  clay 
bluSi  about  two  bnndred  r««i  hiub,  bai'h^il  by  rollliijt 
tUTidta.  Tha  oppotit^  tliorv.  bovevvr,  wa«  low  anil 
■nranii>y,  with  many  Ingootic,  the  lulire  eiildc  itallng 
that  thli  waa  t\\t  Kowak  dolta,  wlilcb  hn«  Hfiecn 
mniitli*,  anil  nxl^iido  *uRie  fifty  mllM  inlutiil.  The 
tempvraturu  al  IhU  LiniU  aTcntsetl  ^3°  orflO°  V.  dur- 
ing tlie  day.  At  h!t«ii  o'clock  on  t)ie  lOtti  nf  July  n 
break  vat  aorn  In  Ihi>  lowland  ot  ttip  ilrlTa.  whvr«^ 
a  high  ppAk  nbsNil  and  .i  hifh  blulT  point  nn  tli«i 
weil«m  ilior*  fomi  a  r>iii:i>  fur  iliu  rbannvl  eiii«r{Dg 
the  ri»«r.  The  I'linnnel  l>  about  two  bmidrcl  yiird* 
wide.  wiUt  Iwi)  and  a  balf  rathom.i  li-nst  wnior  at 
the  Ilmo  Ibn  pnny  cni'ml.  Thii  hunk*  ar#  low  and 
Rinnhy,  with  A  dcn««  ^n^wtli  of  irillnw  nml  bireb, 
aiKl  barbuiwl  inyriaiU  nf  muniulTocs.  Al  [cii  \.it. 
n«Kt  <l.-iy  *  colleuiion  n[  Iniiiilt  liuti  wa«  utexi,  ton- 
anted  b;  only  one  family  ai  tliai  dain.    Tbe  banki  ot 


those  of  Kichacliolu  Bay.  wa»  ob»m,ed,  cumpowd 
of  a  tolid  maa*  i>t  ko  rxteiiding  ibreewiuartcrs  of 
n  mild  along  tli«  Inft  bank,  covntvd  by  a  Ibin  layer 
of  il»rk-Golored  v*t\h,  and  ritliij;  to  a  li^lglil  o(  ■ 
buiidrtil  and  fifty  fe«l.  Trvta  ir«re  growing  «n  ibu 
■iirface.  Fp  to  ihi*  point,  and  for  Kime  tlistancw 
fartbcr.  not  n  ulnglo  Mono  or  t>«b1>la  wa*  to  be  Men, 
and  Iho  ■Hence  wivt  (re(|n««iily  dlMiirb«d  by  ibe  f^ll 
of  tnrjCi*  iiiauca  of  lb«  soft  eartby  hanks  iiiidfrnilncil 
by  Ibe  alrun;;  current.  On  ilie  nflemoou  of  tbe  VM\ 
ft  alrelcb  of  rlrer  I'XIiindiriK  about  iX%  tni]«i  In  a 
oorth-<a*t'>i'ly  direction  vm  r^acli^,  wlileh  olTrrcd 
a  beaulifiil  pro«pecl.  Tlie  rivrr  widFiinl  to  bait  a 
niil«.  wllh  low  grivn  banka,  while  lieyond  o  raii^  of 
niggeit  mnuiitaltin  riiulil  bii  ni'mi.  At  Ibe  onil  of  ibe 
alx-nill''  rrarli  *an  a  nui-ecMion  of  blab  blutfi, 
MttMd  111  \\\f  lool-billH  coiuiiii:  down  to  Ibe  river, 
with  a  tiurrow.  rocky  beni'b,  Ibe  tlopM  woodrd  wllh 
pine  and  juniper.  Tberc  were  many  very  (ngiant 
wild- Ho  Hern,  and  Ibf  nioKi|n<li>r'a  wrm  Ibo  only  dl*. 
tiirMti}!  ••li'mniil.  Till*.  »'bl«b  >r»>  named  Illghtaiid 
Camp,  wiu  nbiiui  *^igbly  mllen  from  the  <>niraiio«  uf 
lUo  river.  About  one  i'.m,,  on  tbe  1  lib  of  .luly,  Uie 
nioutb   of    Ihv   Si|Il]iTn|    Itltuc    i>[    the    nallirt   uik 
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Ii  Ui  [be  nounlalns,  mi«  dkjr'a  portafv  from  iht 
NuBMok,  or  iiotnc  of  tis  IiranclMii.  Hero  llirM 
atuij  rfiiial  wMUrwayt  prM«iit«il  ilti-mwWM,  <■( 
wliii>ti  iliu  tiiiJttlo  onr  WW  diotCD.  Tlic  iirvnuili 
irf  Ibf  ciirreiit  msuip  progi-c»*  rcry  illfliciili.  mid  Ihrre 
netv  iiiiniriviiii  liitn.  Tliu  riKliI  luKik  w)«  hl)ili  and 
rrilllne  to  llie  walor  (iili-.  wboM  It  ruriDMl  b  bearli  tif 
V4ri»ualy  colorvd  liiutwtout^  p«bbl<s.  Lftrgfl  nuuuc* 
of  nieUoiQipkio  rock  croppcil  out  amiMic  Ihe  dente 
grovili  of  tomit  wlilch  lltii?d  Hie  slxir*.  (Hi  (bn  Ml 
bank  tti«  Uiii]  tra«  tnw,  beiiiK  ui  isUii'l  tcuiie  ten 
Biil^  lull)!,  u'huM  u|ip(^r  eit4  wm  rvnchnl  kbuiit  vis 
)-.M.  On  ilie  rollowini;  momiiis  Uic  rltor  wid«iieil, 
Uie  curreiil  ln-'onmr  lvii<,  sikI  Ibn  •ircjim  ioM  crooked. 
Mid  It  nft*  niiiiiii'iit  llinl  tin.-  p.iriy  b>']  pMwd  lb« 
r«i|;lon  ol  tlir  luniitiuiin  ibruuuli  whicb  Uie  river 
oaU  iu  wsy,  Tliuic  inauiilalns  twyoiid  ibu  rigbl 
tank  riso  over  Ihren  lh»ii*Hiiil  rnrt,  tiiutTlly  iliub^riNl 
•I  tbvir  1ka<i>*.  luiil  trrnd  nearly  us  ibis  river  niiia, 
111  llio  utlrrnouii  a  InnCU  cual-vuiii  vrna  difcurciuil  iu  a 
bluff  oa  Ibe  river-bank,  aiid  wa«  I'xirvmrl.v  wolcouie 
for  use  In  Um  >tvuin-lnuiicli,  tbough  that  on  tlic  nur. 
fa«e  IujI  b««ri  wnatbvrvil  ao  u  Ui  partly  Impair  lu 
gooit  (|iiallty. 

'ETiS*  and  tbi?  [•■Iluwlnj;  duy  wt-re  raiuy :  ao  no 
obietvailon  could  btt  had.  Tlii.'  tJinrinonwtcr  itood 
KI  nboul  W°  f.  At  liair.|iii*i  »ix  a  dcwrteil  tIIIukd 
wa*  rtiachtil.  Tlw  widili  ol  tbe  rlier  waa  from  Hve 
liandrad  la  nine  hunilred  yant*.  and  thv  de|)Lh  of 
Ui«  chiutDFl  tram  tvelw  to  thirty  tc«<t.  Thit  follow- 
ing il«y  anottipr  ilotKiklt  of  tfisH  In  m  itntiiiTn  at  liiM> 
wbllo  eUy  *iiitabl«  fur  potU^ry  wui  found.  TliU  cuill. 
liowvviT.  did  not  burn  ncIl,  probably  on  account 
nf  Ibc  ailmlxtil rn  ut  clay.  Later  Id  Uii>  <biy  III"  tint 
niildn  wi>r«'  rifHRlted,  .tnd  puased  wllb  noine  diOl- 
culty;  and  iu  tli«  fveniiig  Ihi-  piiriy  lialli^il  -it  a,  Rth- 
llig-villiigr.  wbcro  tliA  nalivci,  who  wure  wry  boncat 
Rnd  [[irnilly,  wore  prvpnrlnR  ibdr  ni>t«  for  ili«  wi- 
p^lcil  run  of  a»tinc>ii.  Ai  |>rcun!U  woa  nui>l«,  the 
anrreiit  tiucaini-  exlrvmvly  itronj;.  nunmniu  rocka 
wptf  (oimil  lo  cxlti  alonsshorc.  am!  U  requlr«d  much 
rare  lo  kooptlit-  Iniini'Ii  fmin  li'liiK  lliruwn  upon  llicim 
liy  (lie  fiiri-c  of  tbe  airvatiL  !iev«rul  vll1»f:M  ami  n>Ii- 
Inx-'tntloiis  wure  pasMd,  ajid  amall  rlpplua  or  rapids 
bi-carne  more  numoraua.  aci  tlut  tlic  lit;blcr  bonta 
eailly  outilrlppud  ihc  laiiiii<h.  On  \hr  'Jim.  Iinvinfi 
■ifkriy  rmchod  Ui«  Jade  MuiinlHin,  II  waa  dotcr- 
tnlnod  to  diridc  Ibo  patty,  lei  tlie  eugiii^M'  Mid 
rainer  espture  In  tbe  rlclnliy.  vhile  ilie  launch  wm 
Uken  tn  a  coiiVPiilrni  ipnl  for  latins  bpr  up  by 
Lieut,  f'anlwcll,  who  woitld  tlien  I'l'Join  Ibi'Ri  Tlia 
launoli  w:ti  I^ll  at  a  fiiiblns-villaiii^.  wbosr  inhabilniila 
liiCunnvd  ihc^ia  tliAi  ibu  cbannd  of  ibc  river  Above 
aoon  bi'cniiie  obiirncled  by  rui'h*.  and  ran  In  a  tort 
of  cafiuu,  >o  ibat  tUu  iiallvr*  da  ti<>(  atlemiit  to  nnvi. 
gate  it.  lldividM  fnio  tiro  bvanehet,  one  of  wlilcb 
lakea  lia  rlM  in  a  lnrg<r  take  liuppcwed  to  bn  Iwenly. 
five  mllei  Ir.ngI,  while  the  ollinr  rlaoi  farllit>r  to  tb« 
ntmanl,  near  (lie  beadirai«niof  iIivKoynkuk  Kir«r. 
whkli  trnt«r«  tliw  Yukon  JuH  above  Xulaio.  Tlie 
iialivei  me  birrb  canoi*  In  thh  r*sU>n.  Tli«  ilvrr 
nxe  iKie  t-Kit  durInK  ibn  nl|[lit  i>f  llm  ttSii;  and  Ilia 
Innnll  icatfd  Ibat  Ilie  watvr  wai  vMy  bifb,  but  later. 


with  drr  woither.  orould  fall,  to  that  all  tb«  rtni- 
bad  would  Ixt  dry  rxcopt  tbe  chanDoL     LlciiU  ('aiil- 
well,  after  reiKtlrinj:  ili«  diniac*  of  ll>«  launcfa  with 
tbe  native  fli«.clNT>  1*^''  ber  (u  reyoln  McLvixitan  ainl 
Milter  wllb  n  party  of  InnulC-     Tbe>   wer«   rviichnl 
oil   Ihti   J4ili,   much  exiiaiutcd   by  Ibeir  irip.  tttvir^ 
boiiIN  wurii  out.  iNitl^rful  to  an  incmlible  d<i;ne 
mo«i|Ulioci.  but  brincin);  «»tiie  «f  lb«   iuliv»  |ai1« 
and  otliet  iiiiiirnilt.    Tbey  utre  sent  lu  muliemlo 
at  tbr  iiatluR  wlkcrv  tlie  launeh  IuhI  lieCD  left,  while 
tlic  »l1ier»  puitbeil  i>ii,  and  nl  noon  n-aebed  u  pait  i-f 
tiie  rirer  wbero  It  lakes  a  ainliJun  lieiid  lo  tbe  MHith- 
enal,  ilie  country  belns  low  ntiO  n>lling.  backed 
tnouiitain*  on  bittb  nidea.    Tlic  Jnde  UoualAtn  couli 
be  riTiullIy  ill  all  ii;eui  died  from  I1k>  iilbcr  peak*  by  | 
tcreeiilah  colur.      Tbu  deplb  of  water  dhl  ii'it  dlini 
tall.     At  balf-pnat  four  p.m.  a  reiuarkable  clay  bliifTi' 
llirnn-quarten  of  a  inll«   long  and  n   buiHlml   mid 
fifty  feet  bijih.  waa  reachnd  »n  lliv  Ml  limik  of  iK 
river.     iJuaiiLllieti  of  niamiuutb  luaki*  wrw  obterveil 
In  Ihia  clay  and  lt>  d^brl*  whtre  undeiminoil  by  tlia 
alreaiii.    Tlie  river  now  become*  very  lorliiotu.  wtlk 
many  islnnda.  and   tundra  cxtvndlni:  lo  the  moa 
lAiiia.    Tbe  toll  ii  elayey,  witb  a  Ihiolc  later  nf  bl*c! 
mould.     In  winter  the  nnllve*.  who  at  Ibit  time  were 
flalilniE  oil  (be  I'lWnr  KoWiik,  ucend  lo  the  rvci'm  of 
Ita  bead  natfn,  and  travel  to  tr.ule  with  ihe  Y'lkon 
Indliuis.  rlA  (he  Koyiikiik  Klivr.  or  co  •llll  fnrtbvr 
to  the  Tii-rt)i-ea.t(  l»  ihc  rani,-e  of  the  hiEli   Yukoi 
Mounlahia.  where   nioo>e  and   uiuuntoin  *lieep   m 
found  in  iin-nl  iiiinibcrK.     It  waa  rc|K>rl«d  lliiil  on 
elenr  day  (he  jea  lor  a  large  lake)  could  bo  aeen  In 
these  miiunlalnii   In   one   direction.     On   (he  iiihi-j 
nide  ol   Ihe  Yukon   nuitte   la  a   river  (doiihllru   ili 
Colillle)  liy  u'liicb  Ihe  *««  can   Iw  n-at'heil   In   II 
days.    On  (be  ■JlHh  of  Julya  point  waa  reached  whi 
tlia  river  divldrji  Into  in'o  pArla.  tlie  Miuth-eaaierit 
which  una  [ullowi'di  on  aecount  uf  iia  mure  dtr< 
courae.   to  n   point   ulicn.i    llin    Uiuaknlttbla    IU 
comet  in  from  the  ■'lulbnaril.     Thla  waa  narrow  ai 
CPioked.  aoon  diminliUins  to  a  mere  torrent.     Ti 
two  feel  In  •lUmeter,  and  very  raok  abnibberr, 
observed  on  Iu  bitnk*.     It  waa  nw-eixled  to  a  till 
about  twenty  miles  nbovo  lia  minith.  irlten*  llic 
ptoret*   were   kindly  welcuinol   by  (he   inb.iUt*nl 
•o«iin  of  wlKiin  had  never  aonn  a  white  m^n  In-fofi 
Boata  could   not   ba  obtained   here  to  reiiliu.-*    tlii 
water^okked  akiu-boat  of  ttie  party  :  but  ib'-y  we 
lold  UiAt  tliey  rvuld  from  tliia  plare  maka  ■  pi>riaK< 
Bcn>u  to  the  Konak,  wbidi  tbey  woulil  rearb  frum 
lweiily*llie  lo  thirty  inllea  altovo  tli<<  point  wb*-ro  tb^ 
Umnkali'iklu  Jolui  il.    Tb»  wu  drU'milnvd    upoii 
and  the  iKiiiy  canipud  al  tbe  vUlaxe,  enjoying  mihk 
delk'iou*  fn-ab  aalmon. 

Thu  (ollowinf  day  the  jiorlase  w«»  mMemer  a  hill 
lu  a  amall  lake.  lbeiiovertun<lratoa  lnr|;e  tnke  wiiirli 
took  t'lur  hfliiri  lo  cnwa,  and  then  throu|;h  a  aWiimp 
to  the  Knwnk  ajcaln.  For  n'aaona  rontiacled  with 
Ihe  aupply  of  provl*l04ia  and  the  worn  olate  of  tb« 
akin  boat  upon  which  tbe  |Kitty  lirpenilcd  [or  Lmi 
poriallon.  It  vui  decided  to  relurii  to  the  launch 
WKi  tuppowd  thai  Ihvrc  ware,  by  native  rrckuiilutb 
aliotii  tnelve  daya'  farther  navigailvn  to  the  taiK 
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wlikh  UirmlnntMl  tltn  tiavl^bl«  fart  of  111*'  rlrcr, 
ubfcit  wouM  now  illtnlnUli  In  ik-plli  wlih  rverj  Any 
of  flu*  ■ealhcr.  Ftv.in  *  IiMl  iti'nr  tli»  farap,  lli*  rlt*r 
«niiM  \»  ftern.  vrimlhis  aloDS  llii-  l<mi  ■>(  i)>«  motin- 
UiiK  anil  I'lt  iiilo  kve)  cixiiilr?  IwjoihI.  wliil»  In  Itm 
f«r  illitnnr^  nnovy  pnki  hck'  m^i.  from  ulikh 
IIm- iiivlirM  report i-il  Ihni  III" oDicr  jH-nka  in  vlilrb  lli« 
Kn<rik  Uhei  lis  ftonrvp  coiilit  ti«  leeti  uii  a  cli-ar 
lUy.  Ai  iwveti  a.m.,  July  3I>,  lli«  jmrty  UAKed  il-iwn 
ib(-  river,  dew^idiBii  villi  fiml  rHwity  r>ii  tlip  »wtfi 
ciim-DT.  Til*  womb  of  llw  Nininokiow^k  iir  '  Puck' 
River,  irliicbilraimllifcoiiiilr]'  iMluiwn  llm  Nnnalok 
will  Kowak,  wni  «xanihird,  nrid  lliv  l»«t  |ia**pil 
lliruu;Kti  wv«ral  nloiishu  imt  Kliarncd  in  cumliiiuii. 
Tlio  Uial  Icakoil  mil  tn«d'-.l  rppalfi:  to  mi  the  Wlh 
UmiL  rnni««ll  left  ii  III  lio  ni«ii<l(>il.  and  itaKcd  fiif 
tJi*  Jiidp  .MnuiiUlii.  iwHrc  mile*  anay,  iin  foiM,  Thf 
iiklivi-t  fif fiM«i1  lo  af rompiny  lilm,  as  lli#  slinnian  d«- 
clariMl  i;vil  would  timic  lo  niiy  oih:  wlio  vliiti'd  Ibo 
nounUiti.  Tlie  Innnp  km  rBllicil'ili:  ImiI  a  IntTftnt 
waa  mtclird  wbkb  aeparnlc^  Ibo  nioiinulii  from  a 
bigli.  rtisiti'il  |H-nk  of  ih«  tame  rang*'.  Lnrci.-  ■luniitl- 
U>i  of  ilic  Bivcii  »k>ne  won  loiiiiil  In  Uie  IhvI  of  the 
(Irvnm :  biii  tli«  nwHtnula  lUrlf  tmnw4  aciually  to  W 


Tb»  laki>  atang  Iti  imilh  *1ton  l>  not  <r*r;  dfeji.  and 
»ho*U  flS  vrr?  gnuluiillr,  w  u  Ui  m»bn  landing  diffi- 
cult Tbo  ciHiirtry  H  bigh.  rolMnc  taiidrj.  fixmlTis 
a  bliiCt  bank  hrhliiO  llir  lirU'^b.  aivefpd  uiili  a  (bli'k 
SniwtU  i>t  abnibberir.  Al  ltil*tTal»  lotig  iflia  •rxtriid 
[aroiii  fmni  the  ibir*.  fonninc  many  *n>utl  liarfiun 
Of  b«ya.  TiK-  raiK^m  nid  of  lli<-  hk*.  wlicn  th» 
^ioi«  iiend*  t()  ib«  norili-wnt,  l>  Inw  and  swaaipr. 
and  Ute  vmxtfr  fvty  tboal.  with  a  >i>rt  nf  bar  ponlkl 
irlili  ili«  liracb  two  bnndiTil  jard>  oS.  ilrra  wt^ro 
myitwi*  o<  vNl'r-fdwI.  A  tiii'r  coiit««  In  rrrim  ibc 
I'lUlianl  about  wvotiiy-flie  yanJi  wide,  wilh  from 
tiii-hi-  I'l  I'IffUlprn  (**l  of  watrr,  Tbi«  floni  from  a 
l(»T<Tly  lllllc  Ukr  about  fl»e  mil**  In  dIanii'iT,  almi<K 
«(itirrly  »urT<iiind«<il  by  niionUiri-.  A  nurr"»  ctTsk 
nitm  tli#  oppMii«  lid*  of  ibe  lake.  ud.  mmihIIiik 
ihli,  tbe  lais«  lake.  Iin(>|[arik-cho-li,  m  l.lulc  Sea.  ol 
livnnatKri  Is  rraclioJ.  The  HieaBi  cotinrrttnic  tlilt 
wilb  Sclawlk  l^ke  In  ttIM  Klakink  or  Fox  Hk«r. 
Tb«  mMitiialim  tIhIMp  from  Selawtk  l^ke  lK)e<l«T  tiM 
tMtcrn  (liorr  of  Inir^arlk  lAk«,  and  «slrnd  neiuiy 
round  II;  bat  llie  nortliorly  •linro  I*  iiiilla  luv  ami 
marahy.  Anuolirr  linuicli.  Fnlled  ihr  tjcalik  Itivpr, 
rannucii  Imo^itli   I-nk<-  and  S«tawik  llivcr  about 
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entirely  cunipond  of  U.  ami  tltn  >idi>*  of  ibc  I'lllla 
ynri-  like  pollt]i«d  gloM  lor  nmootbnPM  wbei*  tliey 
bail  bMin  >iib)n-lnl  la  timmin.-  or  vrar.  About  a 
hiiiidr^l  |ioitnil<  of  Ibo  Rilncinl  werr  coHrclril;  and, 
afiiT  A  ih'iri  null,  tlie  parly  r»inm<>d  lo  Iho  rivrr, 
o'likli  ilify  readied,  aliumt  eibaualcil  l>y  Ilie  lieal. 
tlir  Ixid  liarcllln?.  and  lliv  t'>rliirc  nf  lund-SiPn  and 
IiMiviull(H'*.  (hilhc^Id  of  Aiigiiil  till-  poriy  *laiipd 
down  lu  tnPut  ili«  lantieb.  nlioM  boJl«TS  w«r«  so 
wr.rti  IhnI  »lie  cuuM  not  wllb  ut#ty  attvniiit  uiiii-li 
nion-  bard  itrnmlns  *4!Bii»t  the  riirmit.  Ob*err»- 
t<-ii*  ('ir  jMnilloii  >r)il  dirUnatloii  wofp  olmlned  M 
taririus  ])Otiilg :  and  on  Ibellhof  Aiijinii,  at  two  a.m., 
tlif  party  reoclipd  lli;;faUnd  Camp,  ubere fliiiKlry  arll- 
dra  collpclinl  on  ilii-  tip-lri|>  went  Inki'ti  on  boitrd. 
On  I  lie  tolIonEnii  day  Iho  |*irty  cnjnpi'd  on  ilie  ibnrca 
of  Doltinin  lid«t.  Tlie  dlMaiHV  travelled  u|>  llin 
river.  incluUiu^  all  lortnouliea,  waa  utitnated  at 
lltre«  bund  nil  and  tcrenty  mili'a. 

Tlie  remaiiidi-r  o(  Uielr  ■(ay  ww  duroted  to  tbe 
esploraliDCi  nf  liotliaiu  Iiilnt  and  .srlawlk  Lako,  and 
lU  MaoeiaU-d  riwra  and  takri,  <liiiii>K  wblch  aixn* 
pilmiiply  volUflMc  correiclioiis  lo  the  cbarli  wi-re 
nude.  Hciiwlk  Lake  In  pracllrally  an  exietinlnii 
Ibniiu;h  a  nnrruw  poMaso  of  Ilolbam  Itilul.  Tbo 
main  uiouib  of  ibe  Kowak  Klier  emiiitM  into  lite  in- 
Ivi  i:Ui»e  10  ihc  cnlrance  of  Ibe  lake,  wbicii  on  ihe 
auiitli  *tda  I*  maikod  by  a  tuid-ajili  prnJcctlnH  fur  out 
frnni  llie  ihorv.  formlaK  *  conienient  boat   liarbor. 


iweniy-ilve  inilec  from  ihi*  amnib  of  ilie  taller,  by 
wbtch  Selawik  I^kc  eaatd  Iw  leAchetl  in  Iwo  day*. 
Tbl<  was  IJiken.  and  llie  junction  of  llie  Srlawlk  and 
Igalak  livpre  Iparbed  on  thn  iiwraUiti  of  Au^  14. 
'Die  bank*  of  Ibi-  Sidawlk  dlSf  llllle  from  lliuu  of 
llie  Knwak,  ^lorpt  tbal  tli«  niidi-q-rovlb  U  bi-avter, 
Tlie  widib  of  llie  river  variea  from  ilx  butidtn)  to  a 
thoDMiwI  yard  I,  and  In  (ome  plarr>ei|iiiiid«lnl<iba}a 
a  mile  wide.  'Die  cbnritiol  fbownl  from  four  lo  als 
falboin*.  From  Ihu  moutb  of  the  Igntnk,  liu-SelnwIk 
Ireiid*  about  Mx  mll*s  In  a  noitb-wi-nlrrly  direction, 
and  Ibi-n  loulb  anil  we*t  lo  .Svlawlk  I^he.  Many 
fmali  lakfR  and  Usrainowrm  otwrved  iieiu  tbe  river, 
and  fruiB  a  bill  oiie  targ«  ilte«t  <if  water  wtu  aeen 
vbirb  Uy  tiror  Ibe  fool  ut  Uic  nMiniaiiii,  nlioul  >lz 
mlio  from  the  liTer.  I'iial  PTeiiltiff  Selawik  Lake  was 
reacbi-d  tiirmijcb  a  larce  bay  lllied  ultli  niiuiy  itlanda, 
and  iImi  party  ra]D)>nl  i>ti  a  mid->p<l  wbkb  fornted 
the  nurlb  pnial  of  enlinnre  to  tbe  lake.  Alioui  Italf- 
w>y  from  tlie  river  lo  tbo  Itilcl  a  river  coine*  into  tlM 
lake  tnxn  ilie  monnuln*  b^lwcen  tbu  latter  and  ili« 
Txlley  of  Ibe  Kowak.  Ttie  miirilry  iMlt^  it  luw  and 
tuamhy.  TIm  work  wa>  vnnipietrd  Aug-  Id,  and  Iba 
pajty  (tMled  down  Ilolbam  Inlet,  of  whieli  a  rccoa- 
nol*NMK«  waa  maito  on  ibelr  way.  Tbe  bar  at  tbe 
lOMiUi  of  nolbam  Intel  wa*  found  to  liave  no  more 
iban  *fx  feet  of  water  on  II  anywbnrc  al  low  water 
On  iIhi  Mlb  of  Aucnat  Ibo  pony  rrjoloed  tbe  CoewW 
abowi  llflMti  milri  wNliranl  from  v:»ij». 'wj'**™"'- 


534 


SCIENCE. 


VfoL.  iT„  So.  m. 


uiil  Kportwi  fnr  duty  wlibout  icrlaiu  Mtildeiit  or 
illntsi  o(  any  of  tu  tncraben. 

Ilnfioiv  nil  titp  n>lti«rnl»,  Ulrd*.  ffciii'Di]  rlunKUir 
tit  Uii-  coiiiktrj  »i»l  iU  lTiIiablCniit».  Ihi^fiir  truilu.eu., 
fn>in  &i^n««r  McLeDcipui.  accompany  Uie  rpjiurt  la 
('npl.  Ilcaly,  eoniroandnr  nf  tlin  Cnmln,  from  ulilrli 
llK'  hIkit*  Dot««  am  •ItIvpiI.  Tbn  Kowak  nLniiiKlw  in 
Hliniin,  pike,  aiid  irli lie- Dili,  nliii-li  nrv  driird  by  thd 
nitiire*.  Tbe  wlilii:  ipriici^  \*  tli«  lan-vfli  anil  lucxt 
abiiridnnt (nr.  Thetialtmuvull  Itiiiultor  Ktklino; 
mill  ilif'iriiiiniberii  in  ibit  rcKlo"""'  ii*iiiu.-k|pj  ut  tlinw 
liiiiKtr«il  mid  fitly  on  the  Niiiialiik,  twi>  hiiiidrLtl  antl 
Inpiity'livi'  on  Ibp  Kownk.  and  i.b'o  liiiiidml  and  Hfly 
ou  Ibu  Sclawlk  lakei  and  riven.  Tb«  canl-Iii-li  la 
atwtit  llilrly  mlli'ji  w:il»,  au'l  1"  pwibsbly  liiiiiil.ii:,  re- 
f*llllillli£  tlic  -malt  wairi  near  N'lilalo,  uii  (In-  Vilhoii. 
Tbi-  "color'  iif  uold  wnsi'binini'dalnioilrviTyiA'lierc, 
but  11  ii  duriblfiit  l(  It  iroiild  jmy  \o  work  ll.  Itnit* 
of  n  bnamifullv  iDiiulij'l  >firppiillii?,  U'«I  liy  l(i« 
llsllVM  ([)!'  oriiAmAiiIn,  nfre  fuiiml  in  Ihc  nioiitilaii.s 
Dear  tlip  Kounk.  at  wtll  ai  [lie  nocallrd  ■  jade."  iiteil 
tu  anil  wide  (or  tbe  niuit  co*lly  niiit  (-kK-tiit  •i»rii- 
ImiilrinciiU,  which  U  porbupi  Tb«  rariwy  i>f  [H^rUilitc 
n>ri>nlly  ilf^crlbed  tiy  Clarkv  from  iippviincnti  gi>i  al 
Point  Itarrow.  Sevenlyiei-i-D  s|ierti.>«  of  bird*  ir<>r<' 
collccWI.  uioitty  of  ipi-clcx  ruiiiinon  lo  Ihn  Viikuii 
region,  among  vbldi  lh«  mrk  pinrinican  mid  wh[|p- 
Catl«d  godvlt  (r_  utxipycinlin?)  are  iiuiewuriby,  ai 
<T«II  a*  tbu  j^ivat  nliitc-billi^d  Inoti  (C  Ailamidl. 

ConiiDCrcially  tlii?  iniiiit  litipnrlanl  I'l-tiilt  ut  lli« 
I'l^pnditlon  ia  tlic  Indicnliini  of  ii  tiiiilt'  by  wliifb 
wlinlirr»  ur  olbvrw,  1i«1d  by  tin-  iw  uitwurd  from  I'dIih 
Darrow.  mittbt  find  a  conipuativi-ly  svallxbli'  w^y  lu 
thi-  feUkuivtiiB  ou  tlie  Yukon.  ej>t  Uie  (.'otrllli*  and 
Kowak  rlvc»,  nmt  Ibroiigli  ib«  Koyukuk  tnlle;. 
fltograplilcally  tlii>  journey  of  l.ioiil.  Cantwelt  U  ili« 
mnal  liii[jOTlaiit  uf  ibr  [uac  y«ar  In  America:  and  lla 
reaiill*.  tnk*Tii  In  ounucctioik  wlili  tbo«c  i.{  Lk-uU 
Sbiiicy.  uho  ruUviiiionlly  pOMod  OY*r  lii-nrlv  tliu 
K«ii«  rotiio.  will  cii'i>  u>  lui  spp*^('n>')U>  kniink'djjC 
of  A  considtrablv  an-n  oliich  baa  Iili1i«rt(>  bvvn  >]■ 
tiHHl  a  Idniik  upon  ibi>  bi-tc  maps. 


THE  CHOLERA  HACILLUS.— KOCH'S  RE- 
PLY Tu  HIS  VHITICS. 

TuK  doubt*  llial  have  arium  in  many  minds  In 
regard  lo  Uia  •p«cific  nature  of  ilic  rliol^n  bacillu* 
td  Kiicb  may  be  in  soniit  incN^iirx>  iIlB|w]|eil  by  itio 
Iktlef**  an>w«ni  lo  lit*  crliic^  In  a  rcuenl  number 
of  Ibn  iHvUclit  tnrdlrlnl'"'tie  vurfiniKlirin  [No.  44, 
IMtMI.  In  il  be  sbuwi  ibe  illfli-ti'm-if*  ti«i«eeii  ibc 
obctlcm  bacilhi*  and  tbai  found  In  Uif  mouib  iLan- 
eri.  Sepi.  ai.  iH$4|,  and  Ibuii  lake*  up  llir  work  of 
KInklnr  iiiiiJ  I'rj'or.  He  tbuivK  ihac  ibt-y  hnvo  nol 
ohlniiiud  pure  cultiirvi  (Ibia  from  upcieimcn*  ut  tlialr 
uvii):  Ibal  Ibelr  bacillui  ll  lHn,-er  and  iblcktr,  nior« 
rapiil  In  growLb,  and  vtrj  different  in  •cullur*-fonu.' 
In  «(amliiaiioii«  uf  three  ca«o<  of  'cholura  niiiiraa,' 
be  failcil  tu  tind  tha  'eomma  l)A«illiu.'  Koch  iiae 
olio  luccceded  In  prodiiuiii^  sliolera  by  Iho  InoculA- 


liuii  of  one  Mi«-bunilredth  of  a  drop  of  a  •otntlon 
at  a  put«  cutlnr*.  Tbw  ptoduecil  dealb  In  fnkUu 
anil  Hultica-plta  In  fmni  one  and  a  half  to  llirvr  dayi^ 
wbvn  |ibic«l  lu  Uiu  duodeniini.  TIm  ii]ipeat«ftMa 
jitijit  tniii-lrin  were  ihow  of  lli«  liutiuii  »<ibject  lb 
death  from  .Vntallc  choiem. 

In  ii<Milli>n  to  Ibit.  wi>  liave  l]i«  coufinnMtory  « 
dence  •<(  K.  van  Lrni<?iiiE<'n  In  a  ca«uinisti  teal  Ion 
the  llelgian  uilciu]ci>|>ical  toclely.  Oct.  ^jifl.  1 
(Liincfl,  Nov.  SO,  ISS41.  Tbli  obierrcr  found 
cominn  liaclllii*  in  llin  lnlo*[<iiat  Hiildi  of  I'ijcbl  au- 
to|)ii!>^  and  iliitty-foiir  ex  am  i  n  tit  i  out  of  •loola.  Ue 
cnnftldera  tbal  lis  jieciiliur'thiiiied.  cLain-tlke  gruup* 
and  occaiioiiil  irsvj-  fiumi-nti  dUiingubb  it  eom- 
plclely  from  oilier  bni'terin.  lie  llnda  Uiul  It  ta  R>ore 
or  k>M  alKindBtil.  iwciffdiiij;  to  llio  >(a|te  of  t)i>?  dis- 
mt«;  and  lu  two  eaoo  (/oudrojimil)  lliey  wi^rv  pr<-*-, 
enl  olnioal  lu  In  a  pnre  eutlare.  Tbcf  diiappcae 
during;  iciictton. 

I'romonltoryiJUrfhoi'a  wa*  not  IiiTMllxiilnl  fnr  tbft' 
Iir«*i'nce  ot  lh#  organlain.  for  lack  of  ttmi*.  In  ca«Bi 
of  aljjide  cholera,  where  nu  bacilli  were  fniuid  In  iIm 
■toot*,  cultnrc  of  Ibe  mod  inlnule  iiortlon  pnHlin-ed 
enormoiu  nnmbon  ot  Ui"  orRanUin  trllliln  limitj- 
four  bourn.  He  cuntider*  Tliat  ifae  prewticw  of  iti 
orpiniam  !■  diatsnouic  uf  cliolera.  and  thai  the  mfiliotf. 
of  micruscople  examination  In  conjunrtinn  wlili  en! 
tun-s  Rbniild  bn  adnplod  In  all  doubtful  caw*.  Bj 
ibii"  Kfllltiiij  the  dia|no«iit#ar1y,  cfnci-'iit  prnphylaxta 
a|cain*t  Ihe  Bpivad  of  tbe  dia«iau!  may  \w  ntabliiJiad. 
lie  foand  no  tporo,  nnd  eunildcr*  llivir  ali^iic« 
probably  Mtabll»b«d  by  tli«  want  of  rHislan<v  to 
dryinj:  <>f  ibis  orpinisiu.  He  findii  precisely  Iha  t«: 
diflereiieea  t«lween  Ihe  cholera  bucUlui  and  th»>« 
Leuri  iind  of  yinUlej-and  Pryor, luid  exactly  ib«saiu« 
nbjccllxni  to  the  Inttirr't  work,  a*  doM  Kocb  (lot. 
ciL).  11^,  it»  well  na  Koch.  MiceL>ed«]  in  producing 
cholera  by  [ur>cuUiiun  ut  one  drop  of  a  culture,  vs. 
lendlnK  over  four  dayi  (Ihlf  In  dofia,  Bul'wn.jdic^ 
and  raliblta).  'Hie  cndavoric  ajipvaraiice*  were  ttio: 
of  cboti-nt;  and  tli«'  iiilesIlnaJ  fluidi  contained  tnan 
comma  Uacllli.  from  whidi  turtlier  culture*  w«i 
lUBild.  He  iliinki  that  Llie  paihosnnle  ncilon  of  ib> 
bnctprln  t>  very  llkrty  due  to  sitlnv  proiluct  of  (liclr> 
growth  111  llin  iiinivrial  !n  wbleb  they  are  rovn,  aiMl 
clOM't  bin  comniiinlcniiun  by  advlaln^  thai  pbytlciana 
eenumlly  abuuld  Iw  liiiliuctcd  In  tbe  iiiolbol* 
nilcniicuplc  icnrcb  for  ibote  ontaiiUwa  In  ordvr 
tlM>  early  del erm I  nation  of  the  exUteticu  of  (b*  d( 
fa*e,  and  all  tlint  thai  impllea.  Tbt«  U  a  rvconitni 
dailun  wbich  might  be  tnodo  in  tbU  ciiunirj,  and 
•dopicd  wlib  touch  bcncllt  to  Hi*  cainmitnlty  at 
larKe. 

^llch  obMn«llon(  «i  lhe«e  funilali  tlcni);  rtli]eiic0 
that  tbe  world  la  again  indebted  lo  Kocli  for  hi* 
la1>ori  ill  the  iatniiinillan  nl  illipate,  and  Ibal  Ibit 
lliiki  corinectins  hi*  cholera  bnclllii*  with  Cbolora  aa 
lla  i|H'etac  caiiM  are  b«lii|c  for);ed  into  ■  c«4n|iUU 
(.'Lain  ot  evid<!tic«. 

Ill  regard  to  the  urgiuiiuii  iln-It.  we  lia*«  hr^ilTrd 
wiibln  a  day  or  two  a  «llJa  conialnlnj:  niarm  of 
bnellli  from  a  purp  ciillurv.  Tlie  pninrnttoa  U  a 
lerj  beautiful  ittie;  and  its  aitttiuiiiisity  li  unilo«bl- 
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oil,  iiiuniucb  KB  it  WM  pul  ugi  and  forwarded  bf  KccU 
hiniii.-ir.  It  *how*  ill  Iho  prcullarliln*  of  iJuipc  da- 
(vrlliml  hjlilm,  ftod  nioici'oruitiiy  bt>kr»oiiitlieuwr- 
Iton  ihiit  It  poawMw  iliBilnpilihlns  FbMMUriUics 
froiti  oUier  b»cI«rU.  In  roriii  and  nrran;;«iiieiil.  It 
differ*  nikrkrdly  (rum  >ny  nllirr  orennlsiii  with 
which  wa  kM  BC>]ii«lul«(l,  ciili«r  iIhhi?  [uund  lii  the 
Inlrd.inca  or  etwirliere. 


SCIENCE  /.V  MASCUESTBR. 

A  ccHitnary  ^Kienct  in  Mattehaitr.  (In  «  iieries 
of  notw.)  By  R.  Asols  Sunn.  Ph.D.,  LL.D. 
L«ndon,  Tatfior  jr  Frcinr^.     17S  p.     8". 

The  prujfri'AX  of  tiU-rntiira  and  ecicnce  in 
MnDchi-Hlor,  Kng.,  is  Tiill  of  interest  to  Ameri- 
cana. It  is  Dot  oulj-  thai  the  city  is  full  of 
lire  uiid  vigoi-,  and  tliat  Its  relations  lu  tbe 
United  Stntca  are  very  cloHC.  but  tliL-rc  \a  a 
iort  <>r  western  frrabrieas  in  all  ilx  iindertok- 
ing8.  Uiv(>ns  colle);e  fs  not  yt-t  forty  ycaw  old ; 
Ibc  Victoria  university  in  imiK-  rccwil  than 
Johns  Uopltiua ;  tiie  Literary  and  pliilusoptiicnl 
society  of  MauctiRKter  i«  younger  liy  scvcrnl 
years  than  tln"  American  acadcoiy  and  the 
Ameilcan  {)hilo«o|)liical  socicly  ;  and  llic  Krco 
public  librnn-  is  IIr-  junior  of  the  Astor  library 
in  New  YorS.  Manclic^lor  lias  grown  during 
tliis  Century  more  rapidly  than  Itultimorc.  nnit 
its  wealth  has  int^vaEx-d  at  a  ratv  whidi  is  still 
more  romarkahlp.  I'nclor  thesi'  eir<!iiin»tiini'os, 
we  have  esaminvil  with  some  [;uriij>'itv  the 
volume  prupan-il  for  the  humlrcdth  year  of  ttio 
LIteimn'  nud  philosophical  society  of  Manches- 
ter. I»»l. 

Among  the  maoy  bouorablo  names  eom- 
mrnmraled  in  it.  two  are  pre-eminent,  —  ballon 
and  -loule.  The  rornier  established  the  seience 
of  i-hcmiatry  oo  the  baala  of  the  atom  :  tin-  lat- 
ter n»certatned  tlic  mechanical  citnivalcnt  of 
heat.  Keferriug  U)  theso  grcMll  diioiivcrers, 
Ur.  Smith  ex))resse9  his  Wief  ihnt  there  has 
been  '•  a  law  in  the  recesses  of  huninnity  irhich 
has  tmised  tin*  inllucnce  of  the  community  to 
conci'utratt!  itself,  tii-st  into  the  Noc^iety,  and 
then,  through  particular  members,  into  the 
theory  urchcmistiy,  e4]uival«nls  of  atoms,  and 
their  coDDectton  wiUi  mectianlcal  force,  —  tbe 
knowledge  of  whleh  must  influence  mankind 
forever."  Oalton'*  dftrelojnnent  of  the  atomic 
theory  woa  preceded  by  oilier  noicworihy  eoii- 
tjibutiona  to  wiience,  —  his  illscovery  of  color- 

L blindness,  ht«  e|>ocli-marking  essays  in  mctpor- 
olog,v.  and  his  i-l»)>orale  inquiry  on  tho  form 
of  vu|>or ;   to  all  of  which  brief  reftrence  is 
here  made. 
Joule  was  a  papjl  of  Dalton ;  '■  a  follovrer," 


M\'^  Smith,  "  worthy  of  the  (iropliet :  .  .  .  a 
{lupil  who  baa  t>ceniDc  the  uia.iter  of  many 
leanwrs."  Tbe  reUtionH  of  tl»c»e  two  men 
arc  thus  described.  "The  idea  of  units  of 
mva*Hre  in  Dalion's  mind  dc«eki|K.-<)  itauLT 
gradually  into  tlie  idea  of  units  of  /onx  in  th« 
mind  of  Joole.  ...  To  say  that  the  two  are 
the  mo«l  Bueoessnil  descendants  of  tho  great 
tbinkcra  who  bare  f^rappleil  wlili  the  subject 
oJ'  atoms  for  three  thousand  years,  is  but  to 
ex])re»3i  a  simple  fact ;  aii'l  lu  assert  that  Dal- 
ton and  .loule  have  made  lh«  great  leading 
discoveri«ui  on  the  Kulijttct  ix  simply  lo  follow 
history.  From  one  we  Iram  the  orilt-r  In  nhieh 
the  ultimate  jMirticles  of  bodn-s  move  :  from  tiiv 
other  we  learn  the  force  ami  n-lalinn  of  ihvir 
muvementa  In  those  great  phenomena,  heat, 
electricity,  and  mechanical  force." 

There  are  oilier  stars  in  tlie  Manchester  fir- 
mament. Among  lliem  oie  William  FairtMiim, 
builder  of  tlie  tubular  bridge  at  Meoai.  a  man 
of  'wonderful  instinct'  aa  nu  engineer;  and 
his  more  sdentilSc  uondjiilor,  Halon  llodgkln- 
Aon.  Sir  John  Ilawkshaw.  Sir  Henry  Rc^oe. 
Bn<I  Profesnor  llalfonr  St<'wftrl  ari  famous 
among  recent  member*  of  tin-  society.  Tlie 
laboratory  of  Ur.  Edward  Scbunck  is  said  to 
be  the  finest  private  laboratory  in  the  country. 
The  founder  of  tins  society,  Ur.  Thomas 
I'err'ivnl,  a  phyoician  of  great  repute,  who  bad 
the  skill  lo  elii-ii  the  best  co-opot«tion  of  other 
men,  U  oommoraontti'd  by  I  h:  Sinitli  na  one  who 
foreshadowed  some  of  Darwin's  news.  HU 
contemporary  in  the  society,  Charles  White. 
Dr.  John  Fcrrinr  and  the  throe  Ilonrii's,  also  re- 
ceive  due  notice ;  and  so  does  Thomas  Cooper, 
afterwards  of  Columbia.  S.C,  whose  natnc  has 
recently  be^n  brought  to  mind  by  allnsions 
tu  It  in  ihe  niitobioifrapliy  of  Or.  MarloD 
Sims. 

The  ooinnicnts  of  Dr.  Smitli  on  the  present 
stale  of  tlio  society  arc  Nug)tesitve.  First,  he 
recognizes  a  disposition,  on  the  pari  of  the 
Manchester  invostigntorv,  to  spikI  their  |m|H.TS 
lo  the  Hov.tI  society  of  London.  ■*  It  U  ui»e- 
leas  to  complain  of  (his :  it  is  a  phai^e  of  na- 
tional life,  and  it  will  probably  grow  stronger 
for  a  time,  until  this  sub-centre  becomes  mill- 
eienlly  brillinut  to  make  men  feel  that  it  is  an 
object  of  great  ambitioii  to  become  dt>^tin- 
guishMl  here."  The  writer  thinks  that  Man- 
elK^ter  has  allirwed  its  forces  to  lie  too  much 
sratlerrrd,  Nest  lie  pleads  for  enlarged  quar- 
ters. Tho  mcmljcnt  of  the  society  arc  unwill- 
ing to  leave  the  rooms  where  Dnltun  studied, 
which  were  his  homo  from  morning  until  even* 
ing  for  the  greater  part  of  his  life;  but  m<M« 
space  ia  demanded.     Third,  he  nnswer*  ■***^ 
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critirisiD  that  th«  eockty  girca  *  no  lectures, 
110  aolHta,  no  dlspbiys.'  Foiirth.  li«  nrgiics 
tbat  oriffinitl  i%)tearchc«  ahoiiUl  liv  •'iicourugctl  in 
Mnnolic-itiT,  iinil  i.lint  Ihis  soi'-irlj  «lioul<t  initpirc 
oinl  iiiil  such  work.  Tlii*  IcsiIb  lihn  to  mention 
itn-  giHiil  itillueiicc  of  Uwcn»  college  ami  Ihc 
VieUiria  miivcrsily,  lie  closes  the  dinptcr 
Willi  tlio  strung  aBsertioo,  which  few  men  of 
eeiente  will  dispute,  tbat  if  Manchester,  and 
many  cities  and  countries  beaJdea,  were  obUter- 
alc'l  froai  the  earth,  the  loss  would  be  leaa 
than  It  would  be  if  the  world  dUouId  loee  tlie 
Indiietice  which  came  Trom  Daltun'ti  Atomic 
tliefirj'  niid  rroin  Ji>uli;'»  luw  of  Ibc  mcclianic*! 
equivnlenl  vf  licat. 


ISDtAS  SlGN-LASaUAGB. 

The  fndian  vgn-langwige  ;  nitb  brief  «xplAU&tory 
nolvt  of  tlie  gfstiin.-H  tauglil  d<>uf-iiiutas  in  our 
inatitutions  for  their  instTiiiitiuii,  and  a  dncrip- 
Uoiiof  snmoof  t1i«ppciitini'lnwt<,  ciietoiDR.mftbii, 
■up«ntitioii>,  way«  of  lirinK,  codo  nf  ponci!,  luid 
war^tffnaiii of  ouraboriginuii.  Itf  W.  P.  C'lJtHK, 
U.S.A.     PbilndAlphis.  Ilam^di;.  1»»5      448  p. 

'I'liK  ftlndy  of  the  gesturo-speech  of  our  In- 
diflDS  begao  in  IHOl,  nben  Mr.  William  l}itnt>.ir 
read  apaperon  the  subject  before  the  Aiiierit'au 
philosophical  society,  nhich  was  publishi^d  in 
their  TrnnsaotioD*.  Only  iiuite  within  tliC!  hint 
defuile,  howeirer,  ha*  Ww  .itibjecl  nrni-ivi-d  the 
cari-lul  atK-ntion  wliiiili  it  meritit.  In  I«HO 
IhiTi-  iipiM-aied,  under  the  niinpicex  oftlie  Uureuu 
of  et!iiiolog_v,  three  worI(e,  or  rather  portions 
of  the  sonic  work,  from  the  pon  of  C'ol.  Gar- 
rick  Itlallcry,  U.S.A.,  entitled  *•  A  collection 
of  gesture  signs  ajid  sigii.ils  of  the  Norlh- 
Amerieaii  lodtans.  with  soiue  comparisons" 
(distributed  only  to  eol  In  bora  torn,  and  there- 
fore one  of  the  bibli ('graphic  rnritioit  of  the 
government preHs)  ;  "Inlruducliontolht-Ntudy 
of  mgu-lfitigiingG  ftmoDg  the  North-Ann-riirHu 
IndinnK:  "  and"  .Signdunguago among Norih- 
American  Indiaus  compared  witti  that  among 
Othvr  jH'oplea  and  deaf-mutes."  Tbts  last, 
which  was  printed  tn  llie  Srst  report  of  the 
Bureau  of  ethnology,  is  amply  illustrated,  and 
may  be  considered  tlie  completion  of  Col, 
Mallery'a  Investigatlous  la  tills  dlreutlou.  It 
includes  a  history  of  gesture-language  In  both 
the  old  and  new  world,  its  study  as  a  plinse 
of  evolution,  itj<  prevalence  in  America,  its  re- 
lations to  philolog}',  its  connccIJon  with  the 
origin  of  writing  snd  the  interpretation  of  pic- 
tograplis,  snd  the  bearings  it  has  upon  theories 
of  syntax  and  etymology. 


I 


These  application it  are  striking  and  instrao- 
live  in  a  high  d^'gree.  anil  vindicate  the  immi- 
nently inipiirtant  placit  irbieh  the  phllosojiliic 
study  of  gvmiirc-speenli  niuttt  hereafter  occupy 
in  nrclieologic  rei^c.irdi.  An  excellent  llIaatrB- 
tion  of  it  is  given  by  Dr.  W.  d.  EIolTinan,  (n 
an  article  on  American  pictography  iu  llie 
Transactions  of  the  Anthropological  sueiety 
of  Washington  (vol.  U.  XmZ).  where  by  iLa  oiil 
be  translates  in  the  most  satisfactory  manner 
a  petroglyph  IW>m  California,  and  ao  Innnil 
carving  on  ivory.  Such  a  demonstration  of 
the  significant  cliarat-iitr  of  these  primitive 
rock  iiisciiptioiis  and  carvings  was  the  more 
timely,  sini-e  the  diKiingiui'hed  ethnologist.  Dr. 
Itichanl  Andn-e.  in  his  '  Ktlinogrnphisch«  p«* 
rallelcn  luid  vergkiehf,'  ha»  condemned  (ir^^-uy 
much  all  these  relics  as  the  idle  and  meaiiiiig- 
less  amusements  of  savages. 

C'npt.  Clark's  work  is  a  welcome  addiiioa 
to  our  knowledge  of  the  subject.  He  speaks 
fk-om  lung  personal  obaen'atloii  and  a  practioil 
familiarity  willi  Ihli*  mode  of  commiinieatiiig 
ideas.  Mis  studies  began  in  Ift'ti.  and  were 
continued  for  years,  mainly  within  tlie  Hm-^ 
its  of  the  plains  or  prairie  tribes.  Ax  in 
Mnllcry's  treatise,  the  wonis  are  ari-nnei-xl 
alphabetically,  the  signs  following  them,  thus 
facilitating  comparison.  An  twlvantngc  in 
Capt.  Clark's  presentation  Is,  tbat  he  adds  tha 
nieiilul  conception  or  picture  wblch  the  native 
forinii  to  liimaelf  of  the  object  or  idea  to  be 
ri-prt-Hontcd,  thus  furnishing  a  dearer  ineaiiing 
to  tbc  sign,  and  also  enlightening  the  reader 
as  to  the  psychotogy  of  Uic  aboriginal  thinker. 
His  del1nition>=  are  by  no  ninuis  confined  to  ex- 
plaining the  sign- language,  lie  fully  redeems 
the  promise  on  bis  litlopogo  to  describe  the 
laws,  customs,  myths,  and  peculiarities  of  ttw 
tribes  he  names.  These  facU  are  all  IVesli. 
derived  fVom  original  observstioii.  and  odd  ft^J 
great  deal  to  the  available  ethnological  iDftHr>^^| 
million  of  the  prairie  Indians.  ^^ 

.Such  mnterial  must,  however,  be  used  with 
eaitlion.  When  (p.  10)  the  author  infers  (VoB 
the  myths  of  the  Indians  tbat  tlicrv  was  a  timet 
referred  to  in  llir^e  narratives,  in  which  tlie 
natives  did  not  know  the  \«w  of  the  bow  and 
arrow,  he  attributes  to  these  stonea  an  an- 
tiquity which  they  by  no  means  |)ossess.  The 
stemmed  and  barbed  arrow-head  was  In 
wliGD  the  loess  of  tbe  now  loitg  since  dried-iip 
Nebraska  lake«  was  in  process  of  fonnatioD. 
almost  ft  geologic  cvole  ago. 

In  an  appendix  the  author  dcseribce  o  num- 
ber of  signals  with  a  blanket,  a  jKiity,  or  a 
mirror,  and  adds  the  explanation  of  ^*arious 
geographical  names.     It  is  a  iM-ndiarity  tfaai. 
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wo  do  not  iiiulenAkc  to  oxplaiD.  that  be  novrbere 
nlluiU'K  l>v  i)nm<<  to  those  writers  irbow  varies 
havt"  prcwdcd  liis.  ami  wliicti  we  linv*  meo- 
tionod  in  the  earlier  para^raptis  of  this  Doticc. 


CASTE  liV  ISDtA    IS  18St. 

Otuiinrt  of  Punjab  elbnoyraph^.  By  llMNXtl. 
I'liAitt.Ks  Jblp  luBKroox  of  ber  Mkjnt;'*  Hen- 
Knl  civil  service.  Calcutta,  Goermmenl^  1SS3. 
4°. 

Imperial  i-cmiu  of  I8S1.  IK^t  of  t1i«  rmulta  In 
ilii?  [jraidencjr  of  Bombay,  includiii?  Sind  fiy 
Of  lav    ot    Mveramont.      UombtkV,    Omnntmenl, 

ilrpon  of  Iht  (Wnnu  n/  Bengal,  ISSl.  By  J.  A. 
BouiipiLLoM  of  Ilia  Bengst  olril  gerrl«  Csl- 
outtn,  Secrrianat  pr.,  t8S8 

TiiiuiK  re|M>rU  treat  of  about  109.000.000  of 
the  l£H*,0OO.O(Xl  [wople  of  ludla.  Tbt  I'uiijrtb 
(near  as.Onn.ooO)  hn^  about  i}%  [liiulu*. 
511^  Mahometans.  7^  Siklis.  Butnbiiy  nml 
Siml  (16,500.000)  ImxKTA^e  llinilu^;  Ruiiibuv 
nione.  Ri%.  Itengal  (69,500,000)  hut  tU% 
HinHiiB.  Tbe  dilef  ttrcnglb  of  the  Sikhs  in 
India  Is  In  tin?  I'linjiili.  The  prc|K>ndcranc(< 
of  Older  ra«w  nml  rdigions  in  the  I'linjdb  gives 
A  BpooiiU  liclil  for  inqniry  bow  far  caate  13  a 
Ulndn  institution. 

Mr.  Ibbetaon  deems  the  trenUnent  of  caste 
lilthci'lo,  includiu^  hU  own  work,  inadcijiiate 
»nd  iinsatisfnciory.  snd  be  ncngnixes  that 
contradictory  HiJiti^mi-ntN  rrgiuiling  Ihc  snmo 
pt'0|ik-  may  bo  Ifm-  in  dilTcrcnt  localities,  He 
saya,  — 

Th«  popular  and  cuiTvqitlf  rtmireil  Uteory  of  ca«l« 
I  take  tn  conslit  of  (bri>«  nuiii  ariicl«s: 

|o.  Thnt  vast*  lj  «ti  InsUiiiiioii  of  the  Hindu  relt> 
gioii,  anil  pociillar  to  that  reliKioii  aloii«; 

3«.  Tli«t  It  contlst*  i)riniar!ly  of  a  fourf-ild  claMtS> 
otldo  of  ppopli-  it)  |[m«ral.  uml^r  the  h»ivl»  of  Bnth- 
maii,  Kitiiiiriyn,  V»i«j«,  and  .SiklrA; 

Z".  Tlial  cit*l4>  U  nvrp«(nnl  kti<]  Snimiilablv,  and 
luL«  bacn  itHiiamfliml  from  K»n*r»ii(in  tii  ceoetation, 
iliroiislioui  ihi-im<v  of  HlTidii  li^iory  nnilmyili,  witli- 
out  tbc  poialbillly  of  change. 

Now.  I  *faould  probiably  be  i>xaiq(« rating  In  the  op- 
posite dirm^llon,  hnl  I  tlifnli  llinl  I  •lioiiltl  «tE|]  bn  far 
nearer  tli<?  rnitli.  If.  In  oppniUloii  tolli«  iwptilar  con- 
Ctpti'tn  Ihiw  ilvHriei],  [  w^rn  to  lay,  — 

1".  Thai  caite  U  a  *ocInl  far  iiiom  tlian  a  rnllKloiii 
lUHtiiuti'in:  tlial  It  haa  no  nuMMiary  c»rin<-ctioii  what- 
ever wUti  (he  nindu  rullglon.  f  nribcr  than  tlial  nnd«r 
thai  relii;lao  oertalii  Idea*  and  ciutoRia  oommon  to  all 
primliire  nallona  have  bMD  devnlopcd  and  porpotu- 
ated  In  an  unuiual  degree;  and  that  conronlon  from 
KlnduiaiD  to  UUm  lias  not  itenuarily  the  xlisblctt 
oS«ct  upon  eaiti* : 

2°.  That  Ihi-rc  arc  Brihniani  who  ar«  looked  upon 
as  milea*(ft  by  ihoai<  wlio.  uudcr  i)i«  fourfold  vlaaiiG- 
eallon.  would  li«  claued  u  Stiilras;  that  iberu  U  no 
■uchthInK  aia  Vabya  uow»i*ling;  that  U  livery 
doiibitiil  indeed  whetbiT  Uiem  Is  auch  a  thing  aa  a 


Kabatriya,  and.  It  there  la,  no  two  pwple  are 
a*  to  wb«re  w«  ihall  look  for  him;  aixl  diat  S«ldra  has 
no  pretcnt  tlsnlficatloii  *a\e  at  a  cixivfrnlenl  tortn  of 
alHiM  to  apply  to  ioeaeI>ody  dfe  whom  yon  eoiuMcr 
loweribanyonraulf;  white  the  nmnberofesataawbleh 
can  be  classed  under  any  one  or  under  no  on*  of  tbe 
four  lieads,  aocordlng  as  private  oplnton  may  rafy, 
U  simott  UiDumeraUe: 

S^,  Tliat  nothing  can  be  loure  variable  or  dlfflevlt 
lodeilne  than  caate:  and  that  the  fact  that  a  genera- 
tlon  h  detconded  from  auonlon  of  any  given  caMe. 
create*  a  presamptlon,  arid  noiliing  uiorv,  tbnt  tliat 
jtenentton  alio  Is  of  the  s.ini«  cute,  —  a  presumption 
liable  to  be  defeated  by  an  ttilltiite  variety  of  eircum- 
■tancea. 

Mr.  Il>bct»on  gives  275  pnges  to  tbe  oonsid- 
crntion  or  religions,  race«.  castes,  and  tribes 
of  tbe  people  of  tbe  Pnojilb,  and  Jusllec  lo  bb 
arorli  is  hardly  possible  In  a  brief  space.  Sum- 
mfiig  up  aa  to  evolution  of  vn-ile,  he  eayit :  — 

Thus,  If  my  theory  be  corrwl,  we  have  the  fotlow- 
Ini  steiia  lir  which  caste  has  been  evolved  In  tlie 
Pnnjih: 

1°.  The  tribal  division  common  to  all  prlmltlv* 
aoRlstlM: 

^.  The  oullds  baaed  upon  heredliary  occn|iaUufl 
coinmiiu  to  the  middle  life  of  all  coiamnntllet: 

3°.  The  exaltation  of  the  nrlcitir  olBco  Ut  a  drttree 
unrtnniplcd  in  other  countrte*; 

4°.  Tbe  eaaltatlon  of  Lavltlcal  blood  by  a  special 
bistolsiico  upon  the  nscsMarlly  hereditary  nalurt  ot 
occtipatlon: 

S*.  The  prvservnllon  and  anpport  of  thl"  principle 
by  the  clnburaiion  from  the  theories  ot  the  Hindu 
ereed  or  cotmof^ny  of  a  purely  artificial  set  ot  riilM, 
rsRiilatiajt  marriage  and  Intermarriage,  deelsiins  «cr- 
lafii  oecupntloTia  and  foods  to  be  impure  and  pollnt- 
InK.  and  prmcriliins  the  condition*  and  degrM  of 
soi^al  Intercoune  |i<-rinitted  twtween  (he  aeveral 
c.ute«.  .^dd  lo  tbeie  tbe  pride  of  *ricial  rank  and 
the  pride  of  blood,  which  are  natural  in  man,  .  .  . 
and  it  la  hardly  to  he  wondered  al  tlial  caste  shoald 
have  aasnmed  iho  rtetdlty  wblcb  •lUtlnKuUhos  It  In 
India. 

lie  bolda  Ibnt  nnate  in  tlie  PtinjAb  (s  primarily 
baaed  on  occupntion,  and.  with  tlic  niiiT(«(.ra  own- 
ing and  enltivntiiiglnnd.  (ipon  polUifal  poKilion, 
wbioli  brings  ill  the  tribnl  rlemfiil.  Tttotradc*- 
guild  type  of  eoste.  fotind  tdiielly  in  tito  laigo 
critics,  owes  its  esistenco  Inrgoly  to  the  preva- 
lence of  Mahometan  idoas.  "The  ]>eopl<!  are 
i>ounrl  by  social  and  tribal  custom  far  more 
iban  by  any  rules  of  rcllpoii.  .  .  .  The  differ- 
eiiiTe  [betwi-eii  Hindu  and  MunAtilmaii]  is  na- 
tiotinl  ralbur  than  ridigioiiA."  In  some  cuoim 
Mnbomciani.-tm  has  here  strengtlH'ni-d  the  caate 
bonds  of  it«  ailhcrenta.  The  fotir  i-astcs  lend- 
ing in  numlier  in  the  l*unj4b  itre  Jnts,  )>roba- 
My  of  Indo-Scytliinn  stock  (ngrlculttirisls  nnd 
ploughmen)  :  Itnjpuls.' Sons  of  Kt^as  '  (largely 
land-owners,  prefcrnbly  pastoral,  and  avoiding 
personal  ploughing) ;  Brnbmans.  priestly  and 
Levilieal :  C'hiihras  ;  tbe  scavengers ;  nnmtier- 
iug  respectively  about  4,300.000,  l,500^00n, 
I.OOD.OOO,  and'  1,000,000. 
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Id  Sind  lltUKtlcUiil  iriui  obiwn,'e<l  lnnb«trn<-t- 
ing  iiiroriii3lion  respecting  i.-n.it<-.  [ii  tin- Ilrtin- 
bay  pn-siclrncj*  Hl^  urUic  iii-oiil<'  ate  [Eimluii. 
Cn8t«  is  not  ili»ciiK«cti  cliilioratelv  in  thr  Di- 
gest of  tlic  census,  tint  inddcDtallj-  llio  views 
of  Mr.  Ibbplson  ns  to  tlic  close  rpUtion  of 
OccujMilion,  tribe,  rtiligion.  and  citste.  nrc  sns- 
tnint-cl  bv  the  unnamed  otHcia)  who  prepared 
the  Digest.  Anionic  the  200  pages  of  tables, 
one  table  allows  'Clnsa  and  name  of  caste,' 
'  Hereditary  ocnipation,'  ratios  oeonpied  in 
ovrtnin  geiieriil  piiriinilM.  and,  undi-r  '  lli-marlta,' 
more  dflinilvly  the  niimbcrit  ticlnnlly  occupied 
in  [luniiiitH  not  titrfiiilary.  Tin-  iai-gi-Bt  ciwle 
is  till;  Kunl>i,  or  (^ulliratort,  of  the  Mnrallvi  <1i«- 
triots,  »nd  next  the  Maliar  and  Dhcil,  unolean 
castes,  village  servants.  Ilriilunans  and  Raj- 
puts lead  socially.  Over  830  t.'ast«a  are  rec- 
ognized, the  forty-page  Index  tor  which,  unfor- 
ttinalcly.  was  not  bound  in  ibe  copy  of  Ibe 
Digest  at  hand.  Mr.  lioiirdllloii  (Bcugal) 
avoidd  discuiMion  of  eu^te  farlbi^r  than  it  was 
neci'SMiry  for  general  Inbnlntion  of  ca.ite  enu- 
meration. He  (|uot«-s  llic  ins  I  met  ions  of  the 
census  coimniltcp  of  India  in  this :  — 

Wi'  hnvf  ni>  liutlntlnti  In  sayln);  that  llicre  ii  no 
|i«rt  of  rhu  work  of  compilation  irlikh  prescnl*  to 
iiianjr  iI<IKciillli-(,  Ji>v»lv«  to  nniL-h  tnbor,  uiil  at  llie 
■Aitie  Unie  )<  m  unii;ili*fnctory  wlira  cnmploCeJ,  ns 
Ibe  worklng-iip  of  thd  ca»w  Ubicii." 

The  oommittec  did  not  encourage  minute 
research  as  to  ittfttc.  and  it  Is  only  )iy  a  sort  of 
cros3-«x  am  illation  thiilwi-  ran  tniee  Mr,  llour- 
dillou'a  viewH  :is  conipurcd  with  Mr.  Ibbut- 
aon's.  I'nder  caste,  however,  he  speaks  of 
"thii  intercMt  of  the  casle  question  l>eing  niui-h 
more  vMuiolo^ical  than  statistical. "  —  the  race 
idea.  The  Itengal  tables  'leal  only  with  '  Hin- 
du castes ; '  but  Mr.  UourdiUon  tells  us,  under 
*  KoligiouB,'  that 

Tli«  term  'Hinila'nowdenolnmlihnr  Aeronl  nor 
a  raci',  iivllli«r  a  clmrch  nor  a  people,  Iiiit  U  n  Hciioml 
cx|ir4M*l<»i  (l«vttlil  i>t  nrMJalon,  aiid  rmbrnclnti  ullkc 
Um  ni'iit  panctiliou*  ilitdiile  of  imn-  VnlHiitiam.  Ilir 
■jpiMtlc  youtli  who  Is  tba  pnxluri  ••{  ni'iirni  ciltica- 
Ifoa.  anil  the  aeml-barbsroui  Iilllniaii  who  rmt  with- 
ont  seruple  any  tliiiic  .  .  .  and  ■•  ai  lt;iioninI  r.1  the 
Hindu  IhMJoe;  as  the  *tone  wlildi  ho  worship*  In 
llniM  of  dan|c«r. 


Ati<l  he  (juotca  approvingly  IVom  Mr. 
•rley :  — 


Bev- 


So  does  Ili«  llinila  rellsloii  la  Rmk*!  Mttinie  a 
Protean  form,  fntin  tlie  anotera  rita*  praetUr-d  bv  tlie 
■liaven  pantliu  of  Nudil«a  to  tiiQ  Idof-vonlilp  of  [be 
aeiui'tiarlNiroua  Itoona.  Tli*  Baurta  .  .  .  are  prub- 
Billy  all  ■>r  ■txirijtlnalexlrscltoii.biil  Iiave  siloplcd  lu 
tli«ir  rvlieiona  tofm  of  Hlnilnluu,  and  can  tcarecljr 
be  dBMsd  a«  other  ihaa  Illoiliia. 


In  chapter  ix..  ancr  atating  tliat  the  Gwalla 
or  the  cowhent  eartu  i«  largest,  Brnbmin  set.-- 
ond  in  nuniber>.  Ivaibarlhn  (hiisbaudtacti    of 
lower  Bengal)  third,  Mr.  Beverley  nayn.  "The 
Koch,  who  occupy  the  foiirtli   place.  alTonl  a 
striking  example  of  the  way  in  which   Hindu- 
ism is  reptcuixhed."  and  goes  on  lu  explaiu 
bow  a  people,  once  with  a  language  nnd  a  re-j 
liglon,  OS  well  as  a  goveiumcat.  of  its  own.  has 
been  almorhed  by  Islamism  and  Hinduism,  in 
which  latter  the  converts  are.  to  all  intents  and 
pur|iose*,  low-caste  Hindns.    Many  names  arttj 
given  that  are  lo  be  interpreted  aa  occupation] 
or  as  castes  intercbangeubly.  and  heiwlily  of 
caste  and  of  occupation  is  <iistinetly   named.' 
Under  '  Iteligion  '  Mr.  Beverley  gives  it  geiier&l 
statement  of  absuiption  of  abortginnl  tribea 
into  lllndni^m.  their  ruling  clnK»<-«  beinj^  al>- 
aortied  into  the  warrior  caste,  while  tlio  com* 
mon  peiiple  became  low-caste  Hindus. 

Tile  principal  puint  on  which  tlierc  may  be 
n  divetsiiy  of  view  as  to  caste  between    the 
census  ofKcers  is  as  to  Its   existence  amot^ 
nou-Klndu  peoples.     There  Is  no  evidence  o(^ 
antagonism  in  their  general  views,  and   it    is] 
not  clear  that  there   would   liot  be  cssenlU 
harmony  If  eacli  wrote  fljlly  on  tlie  subject. 

Other  provincial  census  reports  stiould  aliort-] 
ly  be  received  fiom  India,  to  aid  our  invest!- 
gallons.     Alnuitlmc  we  may  recognize  book 
suggestions  of  caste  in  the  relalious  of  race,] 
occupation,  and  social  position,  ati>ong  weal«rol 
nations.     In    more    than   one  locality   in    tliol 
Uaitetl  States  a  lady  finds  that  her  cook    will  I 
not  make  a  bed,  the  chamliermaid  will    not' 
dress  the  infant,   the   nnnie   will   not   broil    a 
sU'ak,  and,  wiUi  a  houseful  of  sennnls.   no 
one  will  clean  the  clothes,  which  are  sent  to  « 
washerwoman.    Actual  scavengers  have  hardly 
higher  social  rank  in  America  than  in     Judla, 
whore   distinction,   varying    here    with  dall; 
changes  of  wealth  and  of  occupation,  become 
moulded  into  family  and  religious  permanence. 

Mr.  Ibbetson  reminds  ns  that  *'  Williun 
rrie.it.  .lohn  King.  F^dward  Famier.  and  JatDM 
Smith  an-  but  the  survivals  in  Kngland  of  Uut 
four  Varna*  of  Menu." 


PALMISTRY. 


HanJhnok  of  mndtrn  palmUliy.     By  Prot.    V. 
MKrx.    3dcd..witli5lUD«trations.    New  To. 
Thomfiian  and  Morrau,  pr.  [18811.]     8-|-W 
1U«. 

Altiiouoii  written  appar«ntly  with  sometbli 
curiously  like  an  honest  intent,  this  book  is  \ 
piece  of  u1j«nrd  claptnp,  —  uttcriy  irrrlcvant 
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deductions  IVotn  moDatrous  Bssiimptions,  ntTcc- 
tntions  of  iDi])083tble  leaiiitng  mingled  nilh  a 
mass  or  mere  jargon,  cali'ulaled  lo  sound  like 
soieiioe  to  the  vulgur.  The  whole  mabcs  such 
B  rnrragu  as  might  or  lUeir  Bcnd  Its  wriU.T  to 
the  limatk'-ssyliim,  in  wliieh  lio  would  ci^rlHiiil}' 
prove  n  dtstiiiguislicd  omiiDicnt — Ihutis,  if  he 
is  houost  in  lii»  tmidiicM.  Still,  tliosi-  <rtio  ore 
mindcil  to  Gnd  '  scrtnons  in  stones,  und  good 
ill  every  thing.'  mny  get  iiscnd  mntter  for  k- 
flectiou  from  it. 

Kii'st.  he  may  lonrn  that  llie  palmist  art  of 
tliviiialion  is  one  nf  Ihu  oldest  and  inost  wide- 
spi'i-ad.  lid  well  nn  the  longest  lo  aurtivo.  of 
BuiiiTslitionit.  It  i"  [)crhrt]>9i  imturul  that  men 
alioulct  Iry  lu  muke  some  inl«;r|iri-tiilion«  of  Uic 
ciiii(i(i»!y  varied  linps  of  tlic  liumnn  linnd.  It 
would  ln'  cjiBv  for  a  primitive  p«np!c  lo  frame 
a  fantiy  that  tJic  likeues«,  and  at  the  same  time 
ttie  variety,  of  the  lines  in  the  bands  of  mm, 
bad  something  akin  lo  the  like  and  the  unlike 
elements  of  all  men's  lives.  It  was.  perhaps, 
fVom  the  ever-preacnt  longing  for  light  on  the 
great  myaton'.  that  some  one  of  old  hit  on 
the  conjecture  that  these  lines  that  toil  gives  to 
the  hand  wriv  |)ropliecics  »f  tlie  lift;  that  the 
mortal  wiw  lo  lead.  There  nl  once  sprang  up 
AyKtiMnK  of  interpretation  loss  apparently  sdcn- 
tiHc  than  lbo«e  of  the  astrologers,  yet  quito  as 
credible,  and  winning  as  mtioti  credence  in  the 
olden  time  as  di<l  the  preilictiona  of  the  star 
ecienee.  There  waa  a  givat  mast*  of  supersli- 
tionofthls  same  general  nature  alloat  among  all 
early  peoples.  Aslro1og.v,  (torn  the  largeness 
of  its  claims,  and  the  <lignity  of  ila  protended 
s id )jccl- matter,  the  action  of  the  stars.  hM 
always  held  the  first  place  in  the  hierarchy 
of  humbugs.  Next  comes  the  interpretation  of 
dreams,  Uien  divinations  by  signs,  then  palm- 
istry, and  at  last  a  variety  of  less  determined 
neons  of  divination.  —  the  tlight  of  birds,  the 
aspect  of  their  entrails,  t^tc.  Where  these 
aotiona  have  taken  any  strong  bold  uiwn  the 
people,  tliey  have  certain  common  feature* 
tliat  show  them,  one  and  all.  to  ho  tlie  bnstm-d 
brothers  of  true  science.  They  all  reat  upon 
that  Weo  of  likeness  in  nature  which  precedes 
the  nnderstanding  of  cause  and  etfeet,  Klan 
is  Hlwaya  ready  to  find  the  unexplored  clonds 
of  natnre  *  very  like  a  whale,'  or  *  backed  like 
■s  camel,'  at  the  blddlu;;  of  any  one  who  will 
affect  superior  discernment,  and  ]>romlse  blra 
to  rend  the  fbuire's  veil.  Tbe  more  remote 
the  tibenesK,  tlie  more  undisciplined  men  will 
strain  tu  note  it,  and,  noting,  tbe  more  irapUcii 
their  belief  in  it. 

Such  books  as  thi»  mark  the  rcmaina  of  the 
old  truth -searching  impulse,  which,  in  its  Itrst 


active  shaix-,  gave  QS  superstitions,  but  which, 
finally  united  with  a  critical  spirit,  gave  us  true 
learning.  They  Indicate  a  stronger  survival  of 
the  old  spirit  of  sujicretitioD  than  la  oommonly 
supposed  to  continue  in  educated  cominunitica. 

Divination  liaa  it  higher  place  in  the  common 
mind  tlluo  dio«1  w)-ll-train<sl  men  are  disposed 
to  iK-livve :  even  in  our  best  t-diicated  comma- 
nities,  it  is  still,  as  of  oUI,  u  well-paid  profcs- 
sion.  In  the  leading  paper  of  Cambridge, 
Mass.,  published  within  a  stone's  throw  of  tlie 
university,  a  professed  divinator  has  kept  for 
years  a  Uirge  business-like  and  soberly  worded 
lulvertlsement  of  his  ser^'ices.  The  circutation 
of  UiLm  paper  i^  nut  among  the  lower  classes : 
on  the  ontmr^'.  ita  principal  dient^e  ia  among 
the  morninti'ltijienl  pi-uplf.  The  prevent  writer 
is  informi'i)  (hat  a  good  many  speculators  base 
tlicir  '  future* '  on  Iho  predictions  they  obtain 
trom  these  wizards.  We  have  managed  to 
varnish  our  American  people  with  an  appear- 
ance of  inodemlBm:  but  our  sobool  system, 
with  ita  imperfect  acientiflc  training,  makes  no 
ellk-ient  buttle  against  these  pernfeious  relics 
of  the  past.  It  leaves  the  child  witliont  that 
sensi-  of  natural  law  which  alone  ran  overthrow 
such  supeT^tilions. 

Wo  cjtnnot  <li8mis*>  these  indicntiona  of  a 
low  state  of  mind  with  the  grin  vrilh  wbidr 
one  is  dbpoaed  to  treat  them.  That  a  oonsid- 
ciable  )Kirt  of  our  ))eopIe  still  believe  In  witch- 
orafl  ialndceil  a  serious  matter.  The  niachiiicry 
of  our  modern  society  reatjt  on  the  llu-oty  (hnt 
luen  are  guided  by  a  («mmon  sense  of  cause 
and  effect.  In  any  serious  tuni  of  atfnirs, 
when  action  must  rest  on  the  general  ration- 
ality of  the  people,  those  who  support  Uiese 
wiiuutla  will  prove  unfit  for  trust.  Oorst^tem 
of  education  shoidd  be  shaped  to  meet  tills 
evil.  Cliildren  should  be  forced  to  see  that 
they  lire  under  a  reign  of  law :  lo  leave  tJiem 
longer,  with  noltiing  to  check  this  strong  loher- 
cnt  tendency  to  baae  siiiH-ntition,  ia  lo  learc 
rotten  timber  in  the  shij)  of  Mate. 


SOTES  AUD  sews. 

Thk  'cold-uavp  flag,'  wlia«<>  into  has  been  Inan- 
gurslvil  by  l.bi!  •f^-unl-«cnle«  iluriiie  Ihe  pMt  aiilamn, 
ii  itilencin)  to  Ih.-  dinplnyol  not  oiiljr  it  the  rvgiilar 
■Mtloa*  ■>(  Ihn  iilRniil-srrTlcc.  but  also  at  as  manf 
raltwaj-SIalioiis  and  pn«t-ofllcM  b«  pnuiblr.  in  nrder 
to  spread  the  widest  nntlCH  nf  ihu  riimlnK  diinBv  of 
weather.  The  lervtee  cannot  ui  present  unilenak* 
to  provldn  tlie  flagi  or  lo  jiajr  for  *pcclal  tdegniiiB  to 
nunierou*  local  ill  splay  .stations;  tint  th«  cost  of  the 
flag*  (wlijtc,  *ia  (eel  iquare,  with  a  two-(oni  biwJt 
squara  la  centre)  i*  niod<mtte,  and  can  easily  ~ 
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kj  lliow  Uiivrpaied  In  apcurlng  wrly  iDtllcatlont  of 
Ulliiii  ipniiiiTiiiiir*;  anil  in  wicrnl  \>ut»  ot  tliecoiiii- 
try  IIh'  Irli-jtmmt  >i«  ooiil  to  itll  [li«  nUlion*  OD  CCr- 
UdD  nllniBdt  ibal  co-ojuTftU'  wUh  llii-  tlgiinl-Krvirr, 
■nd  thuvproinfillyilttlribiiie  icvAl.hi'r-(i:>ii'c*>U  roilio 
bi«n*  alonii  tliclr  miilr«.  U  In  i>r(iL<iil>lD  tliai  the 
coming  j«ar  will  tec  a  consiilerablv  <^iiuiiilun  of  tliis 
kinO  of  •re«tbi'r-»en  let-, 

— The  iy|>iirt  on  tlii?  (onniiiil  momlfie  fn  Pnuujl- 
vniila,  hy  Pruf.  n.  Currlll  Li^vts,  piibKilicMl  by  [he 
gi-o!<>;:iriit  aurvi-)-  ot  llilt  ifntti,  glru  (he  ilvlitlti-il 
obKfvallon*  on  wli]<'h  wa«  )jd»i>i1  llif  rimimf  tliiU 
hu  aln-Aily  a|iperi»il  In  .vJni<«  (il.  103).  The  vol- 
UDM  opt-111  wilti  a  cliaraclcriiilir  pr<^rniTp  by  rMfpMor 
l,»lc>';  and  ihe  ilrsfniilloii  »f  iliir  imiraliiv  ajoni;  lu 
Invgular counc  follow*  In 
iteaily  Ibrvn  Ii  undrvl 
pagi'S ,  Willi  iiiinicniiis 
tk«lvli  III  apt  and  Hrlulj^pvi. 
Tlic  laltnr  llliiilnilv  lyi"-* 
of  liitidfti'ii|ii>Iiuviiie»»IHk- 
i'lcly  claciul  fomi.  Mpv- 
ci;illy  wpII  »Iiowii  in  Ibc 
lii"raliilc  di'pcif It*  cif  OiiT- 
ry  »aI1*y,  Mouroa  ronmy 
(pl.  X.,  xi.):  arid  Include  n 
rFiiiiirkably  fine  liuw  of  ii 
(cialcIieJ  bowlilnr  (pi.  V.)- 
Siii(l«nu  of  Kliiclolii^y  at* 
alnMdy  familiar  wlUi  ol>- 
■eriniiuiis  9  ho  wing  Uie 
*niull  rvi;nrO  pnld  by  Uio 
k'-sb'rft  l<>Iiill»iind  r)d(M 
III  Its  |aib.  Tliei-ffecU  ot 
■  ■Itnilar  Itidlffprcncc  to  la> 
cal  UipoB™i*T  arc  accn  In 
tlii>  dirvfi  courts  ot  tli« 
uiornino  ocros*  Tallcyn ;  for 
ilii:  opinion  thai  Mptiruc 
(tl.w-li-rii  nui  down  each 
river-v-all«y  llko  a  twrlc*  of 
lougiiM  projecting  belaud 
Um  lunrglii  of  the  united 
KiM'ial  alii'i^t  1>  not  9U»- 
Uinvd  |jy  I'rofcsinr  Lcwia'a 
Itivi'trlpilrDiiH.     Tlir  Bani« 

Kpixi  C'lnlaitin  a  nolc  by  Prnfr^or  I.calcy  dcavrlb- 
Ing  a  rvmnrkablc  inr>iiuiiiriit~II  »  hole  cmn  be  to 
called  — of  cInHitl  action.  ThIa  li  a  pot-holc  found 
IaiiI  winter  by  iho  men  atwi-iik  in  die  Itidne  icoul) 
minca  of  Bterm.  Juu«a.  SlniptoD.  A  La.,  Archibald, 
LuMtrnc  county.  Ponn.  It  ii  iwvnlyfwt  indliiiBeli<r 
mod  forty  trei  dcrp.  and  when  funiid  was  full  of  round 
■lonw.  (travrl,  and  Due  Mild;  on  r«movlnji  tlila,  tlia 
wall*  of  Ihe  natunJ  alrntbaft  wvredlftoluacd.  «howing 
llic  MiiiUtone  cut  Ihrougb  clciin  and  inioulli.  iloirn 
knd  IniD  the  iiudcrlyliig  cral-hi'd.  Tho  adjohilnK 
«iml  waa  found  iu  peftcctuimdiilon.  Flaugeaof  rocli 
rtM  ipirally  from  the  lower  pari  of  the  cavity  I'lward 
Ibc  lutfac*.  TtiR  rut  lirrw  given  It  lakrii  from  a 
pliolocr i]>li  by  Ur.  Henry  Vrej  of  :jcrBntDn,  Pvnn., 
who  ba*  alio  publlthcd  larfcor  vlowt,  lookins  out  of 
a*  well  aa  inlo  tb«  hol«.    A  wcond  poi-hol«  ii  alto 
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r^oTtod,  two  milea  (mm  tbo  above  locjUlif,   dfv 
MMsr*.  Wlntiin  A  Dolpli't  mints. 

Ill  the  October  number  of  Ibe  Amtrtean  Jovmal 
<\f  »(lentr,  Mr.  Lewi*  dlaoiuata  ibe  ralldily  of  atn«r> 
Tiilona  (in  xipricwrd  c'nclal  action  at  idevvu  polnUIn 
■'■'nnaylvaiila  tuiith  "f  the  terminal  nioraiiie,  all  of 
which  he  bat  visited,  lie  coiidudet  tliai  lltey  arc-  all 
noii.5lacliil,  lorup  being  tiniple  wat«r.worii  pr» 
olhcn  being  lc»-raftrd  bowlder*.  u'bil«  (tie  acraldn 
r^i'O'ted  m  two  locallUel  am  ptonounced  allckcii 
and  |ilaiit.fciMll«.  The  glacial  action  roporlcd 
Virginia  needs  similar  re-esuin  I  nation. 

—  CapL  IT.  W.  Chetvynd,  R.N.,  chief  lnfp«clor  of 
llfeboBIs  lu  Grml  Britain,  haviiic  bf^ii  directed  la 
leit  ItiR  uau  of  oil  In  calming  trnubled  waters,  refmn* 
that  bU  eiperlmcni*  *: 

that   Ihrre   la    lElllo    di 
ence  Inlbei'tfecl  prxxlw 
by     the     T^iriiiiu     olla 
cvery^Jny  on-;  Tory  amj' 
(|Uanllllet>  «f  i-ilU«r  c<di*. 
Ilnw^d,  Ibli,  ••lil,  arparaf. 
fine  olt  being  fountl  suO- 
dent  to  oiver  a  conaldci-k- 
lile  iparn  wltli  tlx-    BOraolli 
tlMiy  iiirtac«  cbnrocU-i 
tic  of  oil  Oiii   waltT. 
■  tlect  of  Iht*  oily  nitn 
iiiMt  marttod  on    nioilei 
Ureakcr*,    as     It      mil 
flopped      tliclr     l>n<akl 
and  Jafl  on1]r  n  gentle 
bill,  on  *iir(  aucli  aa  ml, 
i-nilanger   llie    tafvty   i.f 
lifeboat,  Ibo   oil     bad 
lillle  and  oft«li  no  caltn 
cftrrl.      On    several 
(Ion*,  wheu  a  lar)t«r  bi 
ur    than    tisual  r<>>v    in 
moilrraie  aiirf    vrMcli 
vll  had -killed.- lb- oil  wa* 
piiwerletato  dieck  il;  anil 
the  sua  hrtikp  thn-ngU 
cnvrrlni;    the    bout.    ice. 
etc.,    with   oil.      It    railod. 
alio,  lu  have  ati  e(Icv-t  ou 
breaker*  canaed  by  a   beary  gtvund-xirll.       To 
any  pmtcctlon,  oil  mnit  be  Rpptii\l  to  the  aM  fi 
the  boat  or  t«u«I  In  th«  direct  line  from  whldi 
apaa  are  advancing,  and   at  a  auRicieui  dUtaDM 
give  it  time  to  apread  and  act  upon  the  waves  b^ 
for«  they  reach  tbs  veMOl.    Thli  could  b«  done  in  a 
llleboal  only  In  two  poaiUona:   ].  Wli<^i  an^boir^. 
and  lying  keail  to  Ma  and  tide;  i.  When  ninnl' 
dead  before  the  tea  for  Uie  ahore.     In  any  other 
aition.  cicnsuppotlngtlieoll  to  be  calming  Ibe  tiai 
Il  would   probably  Iw  Impoaalblo  to   kt«p  the 
within  lla  htniiciicf,  and  proceed  towards  ■  wreck 
other  de*it«d  point,  at  the  same  lime.     Hndar  ihcM 
clrciimatoiuca,  Copt.  Cbctnyn<I  I*  of    tlic  opinion 
that  no  practical  advantasoi  can  arise  from  the  ■•« 
of  nil  by  Ibe  llfeboata  of  bl*  liittiintloB,  and  li«  can- 
not recuuiuieiid  IU  being  Icsued  to  tbem.    H«  ttatc*. 
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huK-cv«r,  tfaitl  th«M  «Ki)eriiii*nla  dearly  d«aMB«m« 
thai  iti  luaoy  cnvs  II  woiilil  jirove  a  lOBterinl  proU!0- 
tloii  tci  unlinMty  apm  bnaU  in  a  dans^ruuB  surf,  aoil 
he  (Ironitlr  "rgv*  If*  a<I»pllon  for  use  In  tueli  cwu. 

—  Cafil.  KMn  of  tlie  Oi-nnan  bark  Krc>n  PrIiiE  von 
Ptvuiaen,  making  patMtge  fmm  Rio  liv  Janeiro  to 
Bnlltmotr.  rrporl*  cncoiinlDrlns  on  Sov.  30  aoil 
Dec.  t  a  T«ry  «lroi>2  current  from  •oiiili-roac  nno- 
ci^lil))  ■until,  whkti  li»  Mllmnl«d  at  3.1  kiiols  per 
liaiir.  Till*  wind  wiu  blowing  a  whole  gale  froiu  Ihu 
north-oiut  aiid  nortb,  and  hi*  vcvmI  wn*  hove  to  lor 
tn«iily-fnDr  houm.  llln  pmlilon  at  noon  on  Sot.  30 
WM,  lalltujo  H"  iV  norlli.  Iuii)E1Iu<1d  T-I"  23'  KMt; 
and  on  Dec.  1.  latitude  30<*S' norlli,  loiigiiuilu  IS"  SO' 
weit.  The  cnplain,  being  iinitbic  lo  aci'oant  (or  IhU 
utiiKiial  curii-ni,  took  fix  uliMirratlon*  b«two«n  noon 
of  Nov.  30  and  noon  of  0«c.  1  to  verify  the  faet. 

—  Th«  «ultpr  cdlllon*  of  the  Coant  pilot  ot  Alanko, 
prepareil  bjr  UavldMti,  Mid  publUhed  bj  Uw  Coiwt- 


foaKtf  Ollvnr  are  foUov*,  — the  fomi«r  well  known 
for  hl«  RialbpniaticNl  lnTf«il|;iill»iiii  on  lh«  ffcMIIjr  of 
the  earth an>l on  liilc*:  Ihe  lailrr.  forhl*  InvMdKKlloii 
of  the  clasaiAcatlon  of  plniit*,  and  for  ll>«  lni|H>rtaiil 
uprrler*  tFlileh  be  Ii*i  rvridi-ted  to  taxononiic  boionf. 
—  The  work  o(  eitaklishing  MConJary  meridinna 
of  lonxltuile  on  th«  wrst  cowi  of  Central  aod  Soitib 
Aenerica  by  tii«an»  of  iIm  «iibRiarlne  cahlr.  wtilcb 
waa  underiaken  by  L[«ni.-<'oniiiian<l<'r  C.  II.  Itavl*, 
0.S.N.,  ba«  been  completed.  5t«Ito(U  wen-  eslab- 
Itttied  at  varloui  point*  between  La  Libcrtad.  San 
Salvailor,  nnil  ValpnraUo ;  and  the  illflerciicof  of 
longiliide  between  ValparalM,  Arlca.  I.imu,  Payta, 
PaJianui,  and  La  Liberlad,  itvrv  ilrlvmiiniHl,  Tlie 
meaaimBiecitii  botirrr'n  I-a  Libcrtad  and  Giiaienula 
•Httv  niaite  In  co-opf ration  wlili  Mr.  Ullea  Rock  of 
tbe  Guatemala  itirvey.  From  Valparaino,  tiKiiili 
Kerr  nicbanjud  with  Dr,  Gould  nt  Cordova  for  lb« 
pnrpow  of  conQociing  the  mcuuurvineni*  luade  on 
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nirvRf  In  ISIST  and  ISBH,  are  now  ittcceedcd  by  ■  new 
work,  cxIiniintlTi-  of  all  known  (oiirve!>  of  Infornia. 
lion,  conipikd  I);  Ur.  W.  N.  Dull,  aulHeil  by  Mr. 
Marcua  Uolicr.  ThU  U  entitled  •PnclBi-  tvnsi  plloi, 
Alaska,  iwrl  t  .'and  givet  ■nllliiit'ditcelioii*,  withcbatta 
and  vicui,  for  t]i»  inland  poaiage  from  ibc  norlli 
end  (if  Vnnuourer'a  Ulaiwl  to  Dlxcn'i  entrance,  and 
thence  along  Uic  cooat  of  otir  dUiant  juisteMlon*  to 
Yakiititl  Bay,  wher«  tti*  ■Itort-llDQ  turns  WMlward. 
Much  addllioiinl  lurveytns  I«  needed  ki  attain  final 
aceiimcy,  at  (he  cmut  is  fringed  with  many  lilando. 
and  lii  t'rcnUy  broken  by  Ions,  Irrrsular  llorda.  In 
the  iiorilK-rn  jiart  npi'clully.  It  I*  Imid  Mid  mouutaln- 
oua,  aii'l  iiumeroiia  tE'nclcrH  descend  cloie  10  waler- 
len-l.  The  accompanying  figure  give*  a  vfrw  of 
Kaaa>an  Hay,  and  reealli  the  abruptnoM  of  the  Not^ 
woglan  coaat. 

—  Xaluii  itatea  ihat  Prof.  G.  H.  Danln  of  Cam- 
l<fiitKr.  and  Priif^Mor  Dniiiel  Oliver  of  the  Koyal 
ltai'l''ii»,  Kew,  have  been  iionilnaleil  by  Ihe  council 
uf  1hi_-  Royal  mciety  for  Uie  award  of  the  two  roynl 
medals  conferred  by  lh«  crown.  TIm  Copley  nioilnl 
la  to  be  given  to  ProfeMor  Carl  Luilwlf!  of  Lei|>xi(:, 
ill  recogBltion  of  the  great  lervici-*  ivhlch  be  hai 
rendered  to  phj-tiulogfool  aciencc;  Proteaior  Tolilaa 
Robcrlut  TliolAn  of  ITptala  I*  to  have  Ihii  Ilumford 
tnc<lal  for  M*  aprclrDicopIc  r«ieaichpt ;  and  lh« 
Davy  meilal  is  awarded  to  Prof,  A.  W,  II.  Kotbc,  also 
o(  Leipzig,  for  hi*  rcieorchea  in  the  isoineritni  of 
alcohol*.  The  two  Letpilg  profoMora  aiv  foreign 
membera  of  Ihe  aoclely.    Prateaaor  Darwin  aiid  Pro- 


tbo  WMl  coaat  wilh  those  made  on  the  eoat  eoaac  of 
8outufaBerien  in  l»'»  and  l(Qi.  Tli*  ob«nrv>tlon» 
tat  now  being  rvdueod,  and  prt]>arr<i  fnr  publication, 

—  The  bumiiof  navigation  of  ibe  Navy  dcpnrtinf-nt 
announce*  lliat  tlie  eonipiitationa  and  dl>ciiMiona 
of  the  ohMrraikia*  and  ox|wriiiienia  for  deiunnliUng 
die  relodty  ot  light  have  bmu  completed,  and  an 
being  prepared  for  publienlion. 

—  Tbe  Navy  department  report*  that  the'eloetrtc 
plant'  for  Incamlcieant  llghltnK,  which  woa  aupplled 
t<L>  the  U.S.S.  Tr<'nii>n,  liaapven  fireai  mttafaetion, 
notwltbatandiiig  Miin«  d«f(Cta  in  tbe  iniuUlioii  ot  the 
wire*,  and  ha*  added  materially  to  the  eorafurt  and 
Iic«llli  of  til*  offlccr*  and  crew,  and  llwfrtottT  |h« 
Atlanta,  Buaion,  ami  (Jmaha  are  ii>  hn  lighted  hy  elec- 
tricity. The  plain  fi>r  the  Atlanta  nill  he  supplied 
l)y  the  U.S.  electric- lighting  company  of  Sew  York; 
that  for  the  IIonIoti,  by  til*  Itruah  cleclric  c'lnitNuiy 
of  Cleveland;  and  that  for  the  Uniaha,  by  the  Con- 
lolidaled  el eolric- light  oiinpany  of  Seit'  York.  Tbe 
merlta  ot  the  varlom  ayttemi  may  tliiu  be  deter- 
mined. 

—  A  KTonp  of  bccilo*  known  a*  the  Slenlnl  baa  re- 
ceived atteniiun  at  the  haiida  ot  Lieut.  Ca*«y  in  a 
brochureof  more  than  twohuiidred  pace*.  It  brings 
lit  anotiicr  step  toward  tlie  asregation  of  ihe  mate, 
rial  for  a  mnif  or  loss  coniploto  monoginph  ot  our 
Siaphj'iiuldae,  The  work  baa  boon  caLrafullyandcon- 
■ctentiously  done  from  Ibe  Mlhoi'a  siond-putnl,  and 
but  little  advcrao  critlclani  can  bo  made  e»«*^^™* 
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following  partlcnliu*:  Ihom  li  aa  nidviit  tendency 
IV ilklde  tpccfmupon atuBll dotalb of  Kutpium,  (orlu- 
naliily  clitckpd,  H*  lli«  «ulbor  admiu,  whi>r«  Ihc 
■IMcliDunt  are  niiiii^niTi*:  but  the  sunnnnry  adniils 
eig1iiy.«lgbl  (pccU-i  In  ii  liiuidred  and  i«vcnty-iwo, 
foiinclFd  on  onlj  one  iiiid  two  »fvcltam»,  —  mi  uii- 
piir>[!rlcil  pareMiUg*  in  any  nionognphic  wnrk  ufi 
BlajitiylinyM  «ver  publlnhed.  Tli«  deKriptlunt  »r« 
urinf^wurily  vcrboM  Hiid  lirFionic,  and  coold  have 
heen  abtirnvUicd  Iiy  lialf  wllb  adviuiUfio  to  both 
■Utiior  mill  rvKdct.  'I'lio  dlvUlmi  u(  titciiiw.  (n 
which  llic  aullKir  b«]l«vc4  liini«(i|(  to  liav«  lalicii  lbi> 
initiative.  ii  iiiinMcsbary  and  unieiiabl«.  Tlic  Kciiiu 
Amui  of  Cajcy  lia*  already  liccii  Kiiaralcil  by  Mot- 
(cbiiUky  tUnll.  .Voac,  ISA),  1.  MO]  itndpr  tlie  name 
IleiiilsiMius  i»>t  hat  found  nn  followcni. 

—  Tlio  American  brijKantinv  Spuonita  itat  in  lati- 
tude iy  30'  tiortli.  loneitU'le  no  12'  weit.  nl  iDeritllan, 
Not.  14,  and  cxperlrnccd  tho  wntiv  iilnriu  at  liint 
date,  Atioiit  twi  I'.m.,  when  II  wa»  blowliic  rcry  liifd 
from  ilie  nortli-vaat,  live  wbirlviiiJi  werv  leoii  to  ttie 
MMitliwn.nl  aoil  «ut<rBr(l.  Tbi^y  were  black  coliimi)* 
of  wafr  aboat  four  hundred  tMt  In  cllnmclor,  and 
tlielr  tolu  wiiiwl  lo  r«ach  the  cloud*.  Tbcy  niovcil 
wiib  creat  vduclty  al  ri^lit  anglet  to  llie  wind,  iind, 
oTlnr  paaMiig  Ibp  vctaol,  dUappeared  lo  tlio  north  ward 
anil  aresiward.  I'oiirwoni  nhcnd  of  tlie  vocel,  and 
one  atLem,  witbln  n  hair-intK-.  Tlie  whirlwind*  wera 
morlng  al  ilic  rate  uf  iweniy-llvi-  or  ililtty  miles  an 
hour.  Tlio  upppjntnee  of  waturrpouta  In  Ihc  midat 
ot  a  gale,  and  luoviu^  at  rlfilil  anxin  l<i  Ibc  wind.  It 
quite  unit  mill. 

—  TIhi  inollufcan  taaoa  of  Ibe  Silurian  period  tn 
Oiitlnnd  l«  lllnntracnil  In  a  lino  quarto,  itilli  numcr* 
oui  plalca  by  i'ruf.  li.  Liiid*lnjni  of  Stockholm,  piil>- 
llihcd  by  til*  Sircdlkli  acaileiny.  It  coinprlaot  tba 
Kaiiir»pa(li  and  pl«rapod>,  and  )»,  perhaps,  the  fint 
paprr  wlitcb  irrat*  at  all  fully  of  Ihc  Silurian  niem- 
Wro  of  IliMc  Rrnupf,  and  contalu*  much  of  Inlcnut, 
boili  new  nnd  old.  A  Silurian  ifi'iiu*  of  Clillont 
(rtirlnilcs^  a  remarkable  Fatellid  (Tryblhlliinil,  and 
a  >rry  large  number  of  forms  allied  lu  tbe  recent 
Ileurotnmarla*,  arr  fully  dotcrlbcd.  The  prcHnce  of 
HiibutitM,  and  Mlier  tlp1iono*lomalaua  gaatnipodi  tn 
Slliiiian  tltne*.  ia  demunalrnled,  and  *oni«  ejcirenoly 
•loi^lar  new  genera  iniule  Itnuwn.  The  text  Is  lu 
KnglUb,  and  liic  whole  work  exlreniely  crciliukle  lo 
Ita  learood  author,  and  uiefiil  lo  the  pialconlologlsC. 

—An  additional  discovery  Ity  Dr.  I.tiid«tr<it»,  In  th« 
M>n<!  rocks,  li  worthy  of  tpwial  itolioe.  in  Infill 
u'hicli  HTf  *aUl  tn  bo  the  o(|Ulfalant  i>I  our  Nia^ra 
group,  lie  hM  discoveivd  a  mmorkably  well-prv«erved 
•oorptuii,  of  wbicli  a  piiotoigntph  la  before  lu.  Tliot 
It  was  oir-brEalJitng,  liiougb  found  in  a  purely  marine 
dopoiOt  llnto  which  llwaaprobably  waaliedl.  Is  proved 
by  tbe  fact  that  one  of  Ilie  utigninla  In  plainly  vidble:. 
Dr.  Tbofvll.  i>ne  uf  the  f'lreintxt  stmlenlmf  Amchnlda 
la  th«  world,  and  Dr.  Llndstrum.  are  prcpiirinK  a 
paper  npoo  It,  nnd  havr  Klrrn  It  the  name  of  ridaeo. 
ptiJuiwu*  nunclu*.  ?lo  scorpions,  ihw  Indeed  any 
Ajnubnida,  have  before  been  found  fnttll  In  bed*  lower 
llianlbecarbanilcTouadepaaita,  In  which  some  t««nty- 


live  fpedos  hare  been  foui»il  Id  tiita  country  and  Bd- 
n>pc;  yet  ilili<  Slltiriaa  example  Is  nitire  porlrcl  than 
any  a|M!ciiuen  of  afo«*ll  season  froui  any  torinatinti. 
It  present*  aamu  mulccd  pecullaiilles,  but  it  wcnii 
to  b»  DB<]UMllonably  a  woFplon. 

—  Ill  liln  •(  Ion  nihil  I  Ions  to  the  tcrllary  seology 
and  paleontology  of  the  Unlieil  Statoo,*  Prof.  A. 
Ilcilprln  ha*  coIIccImI  a  mica  of  six  pajiers.  movlJy 
f  ri'ni  the  puUlcatlona  of  the  Phlladdplila  ucadnny  of 
sciences.  Mr.  Ilcilprln  does  not  rreiayniM  ilic  exist- 
ence uf  any  iiliucene  strata  in  the  ca«iem  and  south- 
ern portions  of  the  TJailed  States.  A  map  which  la 
addcil  embracu  only  the  t«rtlaHc*  of  tbe  .\tUiitlc 
and  Onit  coast  re^hKis,  anil  the  lower  UlasUalppl 
valley.  Tills  Is  the  llrei  lime  ibal  a  (ucctnct  aiat*- 
ment  i.f  the  leriUry  geolof^y  of  the  («iterii  rnll«l 
Stales  has  bci^n  attempted;  and  Prnfeisor  llellprin 
lias  prodticvd  a  work  which  will  be  Taluahlo  lo  tboM 
who  inay  undertake  ih«  extianallTe  aludy  of  ih« 
rnstern  totliarlw,  wblcli  thtj  ao  luticb  i>eed. 

—  In  a  paper  read  before  the  Uttnean  aoclety  of 
Xew  South  Walpf,  Oct.  2S  laa.  Dr.  LoBdenfcId  con- 
lesla  the  views  uf  ilie  French  phy^iolof  Inla,  that  tlte 
posllioo  and  ntiivemcnti  of  tbe  winga  «>f  iiisi*cla  are 
lueroly  the  nuulu  of  tlie  mccbnnical  influrncc  of  the 
realstiiigair,  and  fives  Instance*  whore  muscular  coo- 
traction  bad  been  dearly  proved. 

—The  comnilUee  on  orf^anlxatlon  of  tlie  Ninth 
iniernstlnnitt  medical  cniicrex*.  to  be  lield  li>  lh« 
UnUct  Stale*  In  ISS".  met  In  Wublnglon.  D.C,  on 
Nov.  ^.  It^.  lor  tile  detennhiatl-in  of  tlie  genend 
plan  of  111'  conKTMw,  the  clccttoti  of  ofllcera  of  IIm 
eomiuitiee  who  will  be  nominated  to  All  Ihn  mbm 
olBoea  In  the  couervsa,  and  Ilie  oonsldoratioa  of  iguea- 
tlon*  nf  flnaoce.  Tbe  oUScers  elected  are  aa  follows: 
president.  Dr.  Austin  Pllnl,  sen.,  of  New  Tork;  vle^- 
prendeiits.  Dr.  Alfred  SUIH  of  Phlloilrlpiaa.  Dr. 
Ilonry  I.  Bowditcti  of  Boston,  Dr.  H.  P.  HoNanI  of 
Montn-al,  Canada;  secrelarT-genenO.  Dr.  J.  S.  Oil- 
ISnga.  U.S.  amy;  ircasarer.  Dr.  J.  M.  lirowne,  l'.  8, 
navy:  mcnibeiaof  the  execaiUe  commliiee  I  In  addi- 
tion to  tlie  pre*ld«ni,  secretair-^encral,  aod  iroaMurr), 
Dr.  1.  Minis  Uayaof  Philadelphia,  Dr.  A.  Jacob!  of 
New  Viirk,  Dr.  Christoplier  Jolintton  of  UalUnuirv. 
Dr.  5.  C.  Biiscy  of  Waslihigton.  Tbe  cxrcuUve  con- 
mltiee  will  proceed  at  once  to  eompJelD  the  work  of 
oricanliallon. 

—  Tlie  next  inccllng  of  the  Society  of  nnturallsts 
of  the  eastern  Unlird  Stairs  wlti  be  held  al  Wnatiln^ 
■on,  D.C.,  on  Monday  anil  Tueailay.  I>ec.  SO  and  90, 
INM.  By  tbe  courtesy  of  the  Siniihaaolaii  InsUiutloo, 
the  socloiy  will  haw  the  use  of  the  kcturc-mnm  of 
Ilie  Institution  foi  lu  ni4<ctln||i.  Tlie  Ant  acadoa 
will  ho  on  Munday  Ihe  '.'I'tb,  at  Icn  a.m.  promptly. 
It  is  cxiMctcd  to  have  a  illsctiMlun  on  the  leaehlnc  of 
natural  bistofj  In  college*. 

—  The  San  Dkco  «oclety  of  oatufaj  hlnoTT  has 
mrelved  nu  addition  to  11a  berbsrlnm  of  eemn 
hundred  sprcka  of  totilhem  ai«il  lower  Callfomlan 
plant*.  Tills  •ariu  of  plants  will  be  known  aa  ibt 
Orctiti  herbarium. 
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SCIENCE. 


FRIDAY,   DECEMBER   16,   1884. 

A  CHRISTMAS  GREETING. 

;  Although  still  xa  infant,  having  scarcely  at- 
the  age  of  two  years,  Science  does  not 
■  to-day  in  its  usual  leading-strings,  but  has 
I  granted  a  certain  license  in  accord  with  the 
n,  of  which  it  does  not  in  the  half  know  the 
ning,  and  has  been  decked  in  a  new  dress  to 
the  day.  That  what  the  child  says  may  be 
ubling,  is  to  be  expected :  that  what  it  may 
shall  be  clear,  its  lispings  shall  be  trans- 
Fiist  look  at  its  new  dress,  all  salmon 
brown.  '  Arbor  scienliae  '  does  not  me.in 
.  t!ie  plant  is  a  scientific  tree,  nor  yet  a  tree 
9n  which  science  grows,  but  rather  the  tree 
I  to  symbolize  the  fact  that  science  does  grow. 
de  the  cover  you  will  find  a  picture  of  the 
a,  taken  at  the  Harvard  college  observatory, 
at  of  a  composite  nature,  as  all  the  prominences 
ith  which  it  is  circled  were  actually  obser\ed, 
gh  not  all  at  one  time. 
The  sun  has  in  all  limes  been  worshipped  by 
ome ;  but  since  it  has  been  reduced  to  nothing 
\  more  than  a  ball  of  lire  rolling  on  through  space, 
*  according  to  laws  fixed  by  Sir  Isaac  Newton,  his 
worshippers  have  many  of  them  abandoned  him. 
,  Still  to  a  few  fkiat  souls  it  occurred  that  their  old 
fcvorite  could  not  fail  them  so  utterly ;  and  they 
have  sought  to  show  his  influence  on  the  growth 
of  wheat,  the  price  of  stocks,  and  the  pointing  of 
the  compass :  of  this  there  is  more  in  the  open- 
ing article.  They  would  also  call  attention  to 
the  effect  the  sun  has  in  bringing  out  the  flowers, 
and  the  early  birds,  and  the  insects  that  the  birds 
may  have  whereon  to  feed.  We  had  not  meant  to 
give  the  sun-worshippers  such  vantage-ground ; 
but,  looking  down  the  pages,  we  find  something 
about  tornadoes,  about  the  variations  of  tempera- 
ture at  different  points  in  the  United  Stales,  and 
a  map  showing  by  lines  the  points  at  which  the 
average  mean  temperature  for  the  year  is  the 
same,  —  phenomena  which  de|>end  on  the  sun. 

No.  tf)  —1884. 


—  and  certain  advice  to  farmers  which  would  be 

of  little  avail  if  the  sun  should  fail  to  perform  its 
part.  Whether  earthquakes  can  be  made  to  de- 
pend on  the  sun,  we  dare  not  say ;  but  there  are 
those  who  would  not  deny  him  even  that  power. 

But  at  last  we  find  some  small  evidence  of  a 
revolt  against  the  tyranny  of  the  sun.  For  years 
people  would  rise  as  the  sun  rose,  they  aimed  to 
eat  their  dinners  as  the  sun  crossed  the  meridian, 
and  they  donned  their  nightcaps  as  the  sun  went 
down.  A  few  wise  men  have  long  pointed  out 
that  the  sun  had  by  no  means  the  regular  habit 
he  had  the  credit  for;  that  often  good  people 
had  eaten  their  pudding,  and  got  well  into  their 
broth,  before  the  sun  had  crossed  the  noon-mark. 
This  is  all  changed.  Man  now  gets  up  byarail- 
way-whistle,  eats  his  dinner  by  a  railway- whistle, 
and  counts  his  sleepless  hours  at  night  by  railway- 
whistles.  That  it  may  be  clear  just  how  these 
whistles  blow,  we  give  a  map  showing  the  limits 
of  railway-time.  So  the  sun  at  last  has  tost  a 
part  of  his  former  pre-eminence,  and  yielded  it 
to  the  railway-king. 

The  natural  instinct  with  each  of  us  is  to  live 
within  himself;  he  is  quite  startled  when,  at  times, 
he  notes  that  he  is  only  one  among  a  large  commu- 
nity ;  and,  as  we  view  with  indifference  the  toils  of 
some  distant  Tasmanian,  so  does  the  I'asmanian 
hve  in  utter  ignorance  of  our  toils.  The  maps  of 
the  stars  we  give  are  from  some  point  in  the  solar 
system.  We  look  at  the  stars  as  pretty,  bright  ob- 
jects in  a  frosty  sky.  Suppose  the  maps  made  from 
the  point  of  view  of  a  dweller  in  the  planetary 
systemabouttrDraconis  :  would  our  sun  be  given? 

The  innovations  which  science  has  brought  to 
pass  have  startled  a  few ;  to  allay  which  fear. 
Science,  casting  about  in  search  of  an  anchor 
still  left  to  which  a  well-regulated  life  may  be 
moored,  has  hit  upon  the  almanac,  and  therefore 
gives  up  the  closing  pages  to  such  data  of  sun 
and  moon  risings  and  sellings,  of  high  tides  and 
low  tides,  of  planets  good  anil  j)lanets  bad,  as 
may  enable  all  its  readers  to  know  at  least  when 
it  is  day,  and  when  night. 
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SUN-SPOTS  AND    THE  EARTH. 

"  1/  4Kikj  tfta  "T  rjirttd  tm  til  ^rm. 
ttrtadi,  my*.  tmJ  ttrrmj,  aW  tJntnUt  nwr  " 

One  o(  the  most  iDlercfliing  que«lions  o(  mod- 
ern utrDDOiDy  i!>  whether  aun-spott  proilucr  stny 
eSect  upon  tcrreuiiil  affulrs,  and,  if  *o,  of  whu 
lutlure  Is  their  inlliteivcc,  and  how  extensive  ? 

llisan  Impotl^nt  que^linn  too;  (or,  if  thcyrcoJIy 
do  CKCn  any  thing  like  a.  cotnnuioding  authority, 
th«D  our  knowledge  of  the  laws  that  regulate  their 
extent  and  fre<|uency  nil)  give  us  ii  power  of  pre- 
diction, ia  reipect  to  coining  sc.iions,  of  ihc 
{Tcatetit  v.iliie  In  iill  agriculturiil  And  coniincKlal 
opcfations 

)l  was  flsccrtained  lopg  ago  (lirat  b)r  our  onn 
Henry),  that  3k  a  luo-spol  l«  di|ilicr,  m>  alxo  it  is 


i^smm^^^^^^^^^^T^f^^^^Mfi 


if. 


J 


ma'am  ta  immh  |in><  ja.  tM) 


cooler,  than  the  Iwight  surface  of  llic  mil.  Ac- 
cording to  the  oliAcrvatii)n»  of  Professor  Langley. 
ihc  black  nui.'lcu«  m  nmira  i>(  a  spot  emits  only 
about  liity-four  per  cent  a*  much  heat  .i^  an  equal 
area  of  (he  oormal  surface ;  anil  the  Pfrmtukra,  ihc 
shaded  fringe  around  the  nucleus,  about  ei|;l]ly  per 
cent.  If.  then,  any  consider;tble  portion  of  the 
solar  surface  were  ever  covered  by  the  «potfi,  we 
should  rra6on.jbly  ex|>ect  a  notable  f:il]Iiig-<.ili  In 
tbe  sun's  light  and  heat,  and  an  iinmliiak.ilile  elTcct 
upon  climates  and  the  weather. 

It  ha*  been  foun<l,  however,  that,  eiren  in  the 
most  extreme  cases  yet  ob«erved,  the  portion  of 
tbe  sun's  surface  .ictually  occupied  by  tbe  spots  is 
relatively  very  small,  seldom  amounting  to  a  5ve- 
butidredth  of  the  whole,  and  then  only  for  a  fev 
dan  M  X  time.    The  direct  temperature  cfTecl  of 


siiivkpuis   ■!>   therefore  still  more    minute,  tie' 
reaching  a  thousandth  of  (be  suq'a  wliole  beat 

Bui  while  their  direct  efTecl  is  thuti  insciuible,  it 
lines  not  seem  im|Kissiblc.  oor  even  Improbable, 
that  the  spots  might  be  indicative  of  an  abnonn.il 
condition  of  things  upon  the  suq's  surface,  such  a* 
would  seriously  affect  the  earth's  revenue  of  heat 
We  might  su|i|>use.  for  instance,  that  tbcy  ore 
s)mp(oms  of  a  jccncra]  chiUins  of  the  solar  sin- 
facc,  or,  on  the  other  hand,  that  they  are  caused 
by  some  chuliititin  from  l)cricath  the  surface,  which 
would,  on  ihe  whole,  raise  the  temperature  instead 
of  luwering  it,  and  so  compensate,  or  even 
balance,  (be  ctTect  of  their  darknesK. 

In  retiard  tu  this,  it  is  now  only  possible  to 
that  the  ciian;;e.  if  any.  is  too  slight  to  be  detected 
by  our  present  means  of  observation.  It  is  car- 
ncstty  to  be  hoped,  that  before  long  some  apfnraras 
and  method  of  observation  ma)'  be  devised  dellcaw 
enough  to  deal  with  the  problem:  but  at  present 
they  do  not  csist,  and  no  one  knows  witli  ccrtaiatv 
whether  the  sud's  ntdlation  is  increased  or  dintia- 
ishcd  when  sun-sjiois  arc  most  prevalent. 

A  priifri.  then,  we  have  no  reason  for  kx\"- 
any  perceptible  effect  of  sun-spols  upon  the  c 
conditions,     llul,  on  tlie  other  hand,  it  woald  not 
do  to  assume  that  tliey  have  none:  that  a  variation 
in  the  suq's  heat,  even  too  small  to  be  direcUt 
mea'ttir.ible.  ma)  not  iHdirtcIl/  product  very  iin;ji-i 
tani  (on  sequences  by  diitlurbing  some   niccU    il 
justed  equilibrium.    The  gentlest  touch  of  a  child's 
tingcT  may  depress  a  key.  and  tire  a  mine.     It  is 
easy  to  imagine  many  ways  in  which  an  extrcmeli 
slight  change  in  Ihe  temperature  might  occasion,  it 
it   did  not  strictly  cause,  such  alterations    in    llir 
cloudiness,  or  in   the  direction    and   velocity  ot 
wiirls,  as  would  seriously  modify  tbe  ctiniates  and 
the  fertility  nf  large  regions  of  Ihc  earth.     The 
question  Ik  sin, ply  one  of  fact 

Since,  however,  it  h.ts  been  discovcml  that  then 
is  a  somewhat  i^ular,  though  uncxplaineiL  increate 
and  decrease  in  the  number  and  entent  of  the  sun- 
spots  (with  a  period  nf  atiuut  cleien  years),  ire  an 
in  a  position  to  invcstii^te  the  subject  stati*tIciT)T 
It  is  only  iiecctsarr  to  compare  the  tabnUte.^ 
relating  to  the  sjiols  with  those  relating  to  icm, 
ture,  barometric  pressure,  magnetic  disturbuxe. 
niiifall,  height  of  water  in  rivers.  —  evcfy  thing,  ■> 
(act.  that  fluctuates  in  our  terrestrial  atl^irs:  «e 
may  even  juslinably  and  properly  include  in  our 
inquiries  such  mitten  as  the  price  of  crain  aad 
stocks,  financial  criseii.  and  epidemic  diseases.  11 
in  any  case  wc  find  that  in  a  stifficicntly  kn^ 
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the  v-afiaiions  in  the  nun-spot  dua    corrcs|)on<l 
eucily  to  ihoDc  rcUling  ta  th«  dement  uikIcc  ex- 

'amination,  we  shall  be  compelled  la  admit  M>me 
sor(«(  ii  cjuitil  cooncclion;  und  (hat,  even  if  (lie 
luiutc  o(  the  connection  is  inscTutablc. 

Num«rout  such  compariaans  have   been   nude 

'  dnring  lli«  past  tweiily-fivo  yrAn.     So  C;ir  ilie  re- 
I' suits  must  be  pronounced  Indecisive,  except  as 

[  rejpinls  the  ellecl*  of  solar  disimbanccii  upon  ter- 
re*lrial  magnetism.  Here  nil  the  I nvcn ligations 
agree  in  showing  an  Iniimaic  connexion,  the  mech- 

'  ani»m  o(  which  ii.  Iiowever,  still  unknown.  When 
aun-«pota  are  numernu-i  and  aclivf.  we  always  liave 
ma^QCllc  storms  upon  the  earth.  manUestcd  by  the 
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aurora-boreal  is  and  by  sironK  disturbance  of  our 
com  pass- needles. 

The  inve«ligalions  In  reg^ard  lo  other  elements 
have,  as  Profpssor  l^ngley  »»)■»,  "nearly  every 
one  biuuj^hc  nut  some  result  which  ml};hi  be  plausi- 
ble If  tt  stood  alone,  but  which  it  apt  lo  be  contra- 
dieted  by  the  olhers.'*  For  instance:  Dr.  GiKild 
111  South  America,  and  Mr.  Stone  at  the  Cape  o( 
Good  Hope,  think  they  have  denuded  a  slight  Iqiw. 
ering  of  temperature,  amountln;;  to  one  or  two 
tleKrees.  at  the  time  of  »un-spot  maximum;  while 
at  Edinburjih.  Smyth  reaches  a  similar  conclusion, 
except  that  the  minimum  temperature  follow*  the 
tun-spot  maximum  at  an  interval  of  a1>out  two 
jrean.  On  the  other  haoi),  Chambers,  (torn  twenty- 
eight  yean'  obten-ations  In  India,  linds  a  rw  of 
itmptmltire  coinciding  with  the  sun-spot  maxi- 
man ;  and,  in  opposition  to  all  ibe  others,  Jcllnck 


of  Prague,  fioin  all  the  observations  lie  could  col* 
Icct  in  Germany  up  lo  1870,  obl.iincd  a  purely 
negative  rcAiilt.  DIsctcpancies  of  the  same  sort 
appear  in  the  results  of  other  investigators,  with 
relerence  to  the  rainf.-ill  and  the  hei^jht  of  rivers  in 
different  parts  of  the  eanli ;  though,  on  the  whole, 
they  seem  to  show  a  slight  increase  in  the  rainfall 
(one  or  two  per  cent)  at  or  ncaj-  the  time  of  spot* 
makimum. 

It  is  to  !«  remarked,  however,  that  these  dis- 
crepancies .ind  contradictions  by  no  means  dis- 
prove the  reality  of  snn-t|Kit  inlluence.  It  is  quite 
passible,  and  even  likely,  as  Dr.  Gould  and  other* 
hare  pointed  out,  that  slight  changes  In  the  sun's 
radiation  might  be  fell 
mainly  by  their  effect  in 
disturbing  atmospheric  cur- 
rents, and  so  altviing  tlie 
dislrilnition  of  heat  and 
moisture,  rather  than  by 
any  general  effect.  In  this 
case,  the  efTecis  in  neigh- 
boring regions  would  evi- 
dcnily  be  exactly  opjMsite 
in  chjtncler. 

A«   matters  stanif,  it  is 

clear,  in  the  firbt  ptiice.  that 

a  mtich  longer  period   of 

obscrvaiiuns  will  be  needed 

to  settle    the  c|ucstlon  de- 

,1        cfsivcly  as  to  the  reality  of 

'  liiZIll       sun-spot  influence :  and,  in 

the  next  place,  that,  if  tlie 

Influence  Is  real,  il  is  only 

slight,  and  so  mashed  1^ 

other  eflects  as  (o  be  difficult  of  detcciion.    There 

can  be  no  rc.isonable  expectation  that  the  nrdinar)- 

varialinns  in  the  st.ite  of  the  solar  surface  will  prove 

to  be  rtominani,  or  even  very  im|jortaiil.  in  tcrrcs- 

[rial  mcieorolof^-.  or  in  human  condiiioBS  tliat  Ac- 

{lend  upon  climate  and  the  weather. 


-fc-   '*   •^~    - 


THE  lA-SECTS  OF  THE    YEAR. 

"  Ftirf  l^i4l 

lloGC. 

The  seasonal   appearance   of  lasccta   wtea. 
Some  species  are  found  during  several  fflonilii, 
others  at  all  times  of  the  yc.ir:  »,rvTC«.-«-».i^'xfc«>»»i 
of  appearance  with  the  earline**  «v\3!«.'c«**.'*'  ■*™ 
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s«a«on,  while  others  ap|>e.'Lt  quile  punctually,  tc- 
guillcii  o(  the  xcnAon.  In  the  sumu  lut^iliiy  lli« 
l>ncb  will  blossom  one  year  in  Fcbtu.iry.  atimtier 
not  llll  May;  iind  there  is  similar  variation  in  (he 
first  appearance  of  spring  insecU.  The  irregularity 
IcsH'ns.  however,  is  the  growing  8ca»(in  aiU-nnces. 
July  !•■  more  uniform  than  April.  Kr<im  iioitoo  to 
Enterprise,  Fla„  one  may  travel  in  a  couple  of  clays 
in  January  (rom  ice-bound  midwinter  to  summer 
temperature,  ind,  with  the  profiress  southward, 
activity  in  both  plant  and  insect  life  increases.  In 
ii  country  so  va^t  that  it  represcnis  sab-borcal  and 
sub-tmpicxi  temperatures  at  one  and  the  same  lime, 
it  w«rc  cmiacnily  iin|iropcr  to  speak  i>(  the  ap- 
pearance of  an  ioseci  without  specifying  the  luii' 
tude.  The  midwinter  lUlfcreoce  heiwecn  Maine 
and  Floritla,  however,  is  not  the  diflercncc  beintcn 
dead  of  winter. and  height  of  summer:  because  there 
Is,  even  In  the  subtropical  scetlono,  a  winter  or 
hibernating  pcrirx^  when  Iniiect-llfc  ts  compaiaUvdy 
at  a  stand-still,  nr  dormant. 

For  calendar  purposes  the  country  may  Ite  di- 
vided into  northern,  middk.  and  southern;  and. 
where  not  otlierwise  stated,  the  lollowinj;  index  to 
the  first  appearance  of  sonic  uf  our  more  i.-unspicu- 
ous  insects  ivlll  have  reference  to  some  middle 
latitude.  St.  Louis  Is  a  very  ;;;ood  point,  beinf! 
central  lietnecn  the  Atlantic:  and  the  Rocky  Moan- 
tains,  our  northern  lioiindary  and  the  Gulf;  white 
Wa:ihingt(in  is  anolluT.  lying  ucll  beiwreri  mir 
northernmost  .ind  soulhcrnmoKt  iKirders.  Ilc- 
tvcen  the  Gulf  and  Lake  Superior  there  is  a  dif- 
ference in  earliness  of  spring;  forms  of  nearly  two 
months,  or  of  four  to  five  days  with  each  degree  of 
latitude,  as  the  history  of  the  Koeky-Mouninin 
foruti  K'-iIoplcnus  spretiis)  .ind  of  the  .irmy-worm 
(Leiicania  unipnncta)  shows.  This  difteri-nce.  a* 
already  indicated,  diminishes  for  summer  form''. 
Development  quickens  in  adaptation  to  the  shorter 
DOTthern  season :  and  a  widely  ilistrihuted  species, 
that  docs  not  mature  till  Aiigu%t  in  Missouri,  or 
t'ven  Texas,  may  ^piie-f  liul  a  (ew  days  later  in 
■MlnnesoiiL 

JaiiHary.  —  Hushed  in  a  frosty  cradle,  .as  mrot 
lower  life  i&  at  this  season,  the  snon-Aeas  (genus 
Podura)  — little,  black,  springing  creatures  nol  more 
than  one- twentieth  of  an  inch  in  length  —  may  net'cr- 
ibeless  be  seen  during  a  mild  s|iell,  alxiundiog  on 
the  snow,  even  in  the  more  iiorihero  slates.  To 
ibe  southward,  whenever  the  temperature  is  abow 
freciing-point,  the  farmer  will  sUri  from  his  corn- 
shocks  various  hibernating  bugs,  as  the  chinch-bug 
(Bliuiu  leucojileras)  and  the  tarnished  plant-bug 


(Lygus  lineobris);  while  the  housekeeper  rnav 
alarmtd  by  the  tiuiriiiK  uf  the  |uper-wasps  ij^cnt 
Pulistes),aDd  psnieularly  I'oliilcs  mctricus  and  Pj 
annularis.  Still  farther  south  nuiiy  buliertlies,  < 
pcclally  the  yellows  (genos  Cotlas)  and  the  while 
<gcnus  Pieris},  so  common  evcryvhcrt  later  in  the 
season,  may  be  observed. 

Fehmnry. —  In  average  or  normal  jears  the  in 
secl-life  of  this  month  resembles  that  of  the  pr 
cedin;;.      Un   mild   days   snarms   of    small    gnalSl 
(Chironomidae)  dance  in  the  air  near  still  wale 
while  neat  larger  streams  small  fomUe-colored  Ne 
ropiera  (Perlidae)  nil!  often  l!^.     The  wtngic 
fem.ile  of  ihc  spring  Mnkcr-womi  nvoth  <Paleacrit 
vernata)  ascends  the  trunks  of  apple  and  elm  Irrcs, ' 
while  the  male,  with  ample  wings,  |1  its  almut  lief, 
la  the  exireme  north  the  remarkaltle  winglejLs  and 
s|dder^Ilke  dlpieron  (Chtoneavalj;a)aod  the  vqiiallr, 
remarkable  netiropteron  (Uorcua  nlvoriundiuX ' 
wingless  in  the  female  sex,  may  be  seen  upon  \\. 
snow;  while  in  the  south  our  heaviest -bodied  liui 
Icrtly  (Megalhymiis  yurcae)  and  our  nio^l   gmcefu 
specits  (fleliconia  charivunia)  are  conspicuous, - 
the  one  darting  swiftly  amOD);  the  yuccas,  ihcoihe 
slowly  sailing  Ihioujjh  the  dense  undertimsli  ni  tl>«^ 
shady  hammocks. 

M,irth.—  Insect  aedvtty  now  rapMly  imieases 
With  the  thawing  of  the  Ice  in  |>onds  and  diiclic 
the  water-beetles  (r>ytisridac>ap|icar,  while  in  iha 
woods  many  species  of  anl>  (Formica)  make  thci< 
way  from  their  subterranean  abodes.  Many  pin* 
borinji  beetles  ( Uuprestidae  and  Scolytidac)  ar 
seen,  and  a  small  dung-beetle  (Aphodius  Inquiiutu^ 
flies  in  couQilcss  numbers.  The  velvety  bruwt 
larva  of  Telepliorus  will  follow  (he  melting  snowj 
the  brown  and  bbck  hed};e-hog  raterptllar  (Arcil 
Isabella^  will  scamper  across  a  sun-«armed  palli,! 
and  the  dipterous  ttlhio  larvae  will  be  fouiul  in 
maises  under  liecaying  leaves  in  the  garden, 
butterflies,  the  inourning-clalk  (Vanessa  anttoji 
with  its  beautiful  |nirple-lnown  ;ind  cream-margfi 
nings.  somen-hat  the  ivorsc  for  «car.  b  const 
ous:  and,  of  moth!',  the  cotlon-wonu  moth  (/ 
xylinaX  the  army-H'orm  moth  (la:uc.tnia  nnlpu 
and  Plaiyh}i>cna  scalnn,  are  noteworthy  la 
south. 

April. — The  fm\  flowers  of  spring,  aimI 
cially  the  catkins  of  willows  and  [>oplar«.  teem  witb 
iiuects  of  many  orders,  but  especially  the  Hymen 
lera  of  the  genera  Andrena,  Haliijtus,  .Xlctissodc 
and  Nomada,  which  have  issued  fro«n  ilieir  imdvf'^ 
ground  nests.    The  lioncy-bec  (Apts  mrllliica).  the 
carpenter-bee  (Xylocopa  virginicn),  and  the  liBmlil«i« 
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bee  (Uombus)  arc  coiupicuoii*.  Among  Coleop- 
len,  tlic  blittcrbeetlcN  (Meluidae)  and  ih?  tigcr- 
bcciks  (Ctcin<lelidae).vc  noiicciibli: :  And  the  painicd 
clytUK  (Cyllene  pnctus),  with  tis  bl^tck-and^ycllow 
baniti'd  cont.  uill  be  common  in  hnust-«  where 
hickory- wood  is  used  In  the  fir«s.  Among  Lcpidi>|>- 
te::i.  ihe  blurs  (Lycaenidac),  ihc  monarch  or  milk- 
weed butterfly  (Danais  archippua},  Ihc  Uraptos.  lod 
l-;u(bBiu«  bathyllus  will  be  seen.  Amuajj  Ofiho|y 
tcra.  the  Acridium  americanum  and  Ocdipoda 
phnenicopiera  nil!  be  nuiicejble  among  winlcriog 
forms  on  account  o(  their  Urge  site. 

Afaj'.  —In  this  monlh  the  hihcrnatcd  legion  in 
warmed  10  now  life,  and  the  number  of  specie*  oc- 
Corring  Is  too  gtcai  to  warrant  special  indicalioo. 
The  large  liger  «wallaw-Ui1  (I'aptlio  turnus)  darts 
xwitily  about,  while  a  lot  of  humbler  bulterltics  are 
Heen.  Those  gi^ntic  beauiies  o(  the  night,  the 
Cecropia  moth  (I'latysamia  cecrapiia)  and  tlie  Puly- 
phemuimaih  (Tclcapolyphemii-i).  art  seen  hanging; 
Iktleu  a*  they  JUAI  issue  from  their  cocoons,  or 
|M&s  bal-like  at  dusk  oveihexd.  Some  of  the 
hawk-niotliK  (.Spliingidae)  already  begin  to  hover 
at  twilight,  humming-bird  fashion,  over  honeysuckle 
and  other  honey-yielding  lto*er».  The  carpenter 
molh  (Xylculcs  robiniae)  will  l)e  found  early  in  the 
morning,  resting  on  the  trunk  nf  the  bl.ick  locust. 
from  wliioh  the  empty  pupal  exuvrum  Mickn  out  as 
an  iii<le:;k.  A  host  of  Hymenopiera  make  their  ad- 
vent; and  noticeably  Ihc  gl;|,'anlic  saw-fly  (Cimbex 
americanaj  will  be  found  ovipositing  in  willow 
leavek,  and  tlic  pigeon  Trcmcx  (Tremcx  coliimlxil 
in  old  maple  trunks.  The  buflalaj^ai  {Siniuliumj 
swarms  iii  Ihe  tower  Mississippi  country  to  the  in- 
jury of  all  kinds  of  stock.  The  frult-jpy>Hcr  tind* 
the  plum  cutx^iilJo  (Conotr-ichclun  ncnupbu)  inakirig 
lu  (Ireafled  cret^enl-nurk  on  his  fruit,  and  Ihc 
atikerworms  blighting  hU  apple-irce*.  Tlie  hoiise- 
keeprr  olucrvc^  wilh  dread  the  various  clothet. 
mntl>>  rrinca)  iind  the  carpet-beeile  (Anthrenu» 
M-Tophulariae).  ttut  llic  latter  part  of  the  month  is 
cliietly  characteiiied.  first,  by  the  hosts  oi  delicate 
May-flies  (t:phemer4(Lie)  which  iwue  from  our  rivers 
In  Ihc  sub-Imago  slate,  and.  attracted  to  the  light, 
crowd  i>n  uiiidowt.  and  around  lamjtt:  second,  by 
ilif  Nwami!^  of  more  rohusi  .M.iy-bccllcs  (l.achno- 
sierna  fusta).  which  begin  to  defulUle  oak-grnvef. 
and  poplar- 1  re  e^. 

yuite.  —  During  this  leafy  month,  when  nalurr's 
pulses  beat  moAt  stronglr,  insect-life  Is  at  its  acme. 
The  army-u-orm  marches  through  neadow  aod 
grain-field,  and  a  host  at  destructive  species  gather 
forn  and  spread  dismay.     The  woods  an<l  meadows 


abound  in  gaudy  bullcrflies,  and  muliifonn  catef- 
pitlan  feed  voraciously-  The  commoner  fireHy 
(Hliolinus  pyrnlis)  rise*  slowly  from  the  moist 
ground  at  eve,  and  intermits  its  »o(i.  glowing  light. 
Hut  the  montb  i^  chlclly  characterized  by  live  ap- 
pearance of  Uiat  lingular  periodical,  or  sevcnlcen- 
ycar  Cicada  (Cicada  scplendecimi.  w  lih  lis  trtdtcim, 
or  thirieeQ-year  race.  The  wood*  tattle  wilh  its 
lioarsc  beat  about  tbe  first  of  Ihc  monlh,  and  liroodi 
appear  In  sonic  locality  or  other  nearly  every  year. 
The  present  year  (18S5)  is  a  memorable  one;  (or 
a  very  cklcnslvc  scvcnieen-year  brood,  which  ap- 
peared lati  in  18%  and  has  been  fully  recordeil 
every  *c Venice n  yc.irs  since  1715,  may  be  looked 
for  on  Loog  Island  and  in  Monroe  coaaty,  N.V.,  in 
Miuih-eastcrn  Mauachusells,  in  pan*  of  Vermont, 
fennsylvania.  Delaware.  Maryland,  \'iTginia,  Dis- 
trict of  Columbia,  In  norlh-wcstern  Ohio,  in  south- 
casiem  Michigan,  in  Indiana,  and  in  Keniucky. 

y*/!".—  With  the  grcai  heal  of  July  there  is  less 
variety  of  Insect-life  than  in  June,  and  Ihc  month 
is  chiedy  notable  for  the  tormentors.  Horsc-ftics 
(T.tkinld.ic)  Interfere  with  ilic  ploughm.in's  «xMk, 
mosquitoes  strarm  10  such  an  extent  In  the  north- 
west as  to  render  travel  for  Ixith  man  and  beast 
|ioiitivcly  dangerous,  while  the  luittlics  {Ocstridac) 
attack  honiex.  cattle,  and  sheep.  The  nests  of  the 
lenl-caterpillar  (Clisiocamp.i  amcricana)  and  of 
the  fall  web-worm  (Hyphanlria  textor)  disfigure 
orchard  and  forest,  and  the  tumble-dungs  (Canilioa) 
assiduously  roll  their  ImIIk  of  dung.  The  liarsli 
mtile  of  the  dog-<Iay  liarvesi-Hy  (Cicada  canlcularis) 
is  .ilsn  first  heard, 

AugMsl.  ~-  In  this  monlh  the  fossotiat  Hyinenop- 
lera  most  abound,  and  the  numerous  locusts  (Aoi- 
didae)  be{lB  10  get  their  wings,  and  reach  their 
greatest  riesirucllveneu.  Tbe  katydids  and  Wvt 
iree-crickels  also  become  full-Scdgcd,  ai>d  join  Ihc 
olber  Insect  strldulalors  whkli  nil  tbe  lale  summer 
and  autumn  nightt  with  sound.  The  cotton-warn 
doe*  its  gtc.itesi  mi.vchiel  tu  the  south,  and  Ihc 
chinch-bug  leaves  the  wbeal-lield*  for  Ihe  malae. 
Many  true  bi^^(Hemipiera)gei  Ihclr  wiitgs. among 
which  the  wheel-bug  (Rcduvius  novenailus)  Is  coit- 
spicuous.  Tbe  dragon-flies  (l.lbcllulidae)  arc  more 
numerous, and  the  manlIs<MaTiiis  carnlina)and  the 
walking-slick  (Diaphcromtra  fcmorala)  ac<iuirc  full 
grouili,  and  are  more  noticeable  llun  furmerty. 

Srfiitm^.  —  Many  of  the  insects  of  tlie  preced- 
■Dg  month  arc  still  more  noticeable  in  this,  while 
few  new  ones  appear.  The  blister-beetles  and  a 
vast  number  of  smaller  H)'mcnopiera  al)ouo4.«». 
lite  flowers  oi  the  golden-rod ;  and  mtt*^-  •«(<*** 
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biwy  providing  for  theif  ixsae,  or  preparing  for 
winler  ciuarters. 

Oelttiier.  — This  u  tlie  monlh  when  «|^den  of  alt 
kinds  are  mojil  noiic«abIe,  lh«ir  s°»amcr  tlireada 
gtliienlng  hish  up  in  (be  air,  or  ilietr  wcba  dlsri>;ur- 
ing  Bhrubs  and  buildin^ii,  Immigraiii  plant-llct 
come  on  the  wio^  to  siorc  away  (he  ninicr  egg  on 
congenial  trees ;  and  the  other  insects  most  noiice- 
ablc  are  those  whicb  liibcmate,  and  are  getting 
ready  to  do  *o.  The  bucic  moth  {Hcmiicuca  maia) 
flies  quietly,  with  its  delicate  crape-like  wings, 
among  the  dropping  Icivcx  of  the  fomt,  and  is 
the  species  moit  peculiar  to  the  monlh. 

Nfvem^.  —  In  this  month  moil  insects  are 
htished  in  death  or  torpor ;  but  the  (all  canker-worm 
moths  will  rise  from  the  ground  after  a  s("-crc(rost, 
and  many  hibernating  Hymenoptcra  and  Coleopicra 
will  take  an  airing  when  ihe  breather  is  mild.  The 
cluster'lly  (Pollenia  rudix)  holds  out  against  ibc 
cold  much  longer  than  Ihe  house-fly,  which  it  so 
much  rcMmblcs. 

Dt<tinber.  —  Nothtag  pei.'uli,ir  marks  this  month; 
bill  mo»i  of  Ihe  species  mentioned  (or  both  No- 
vember and  January  may  be  8c«n  in  December, 
when  the  icitipcmiurc  and  circumstances  lavor. 


WEATHER   FORECASTS. 

Silt  (*  (^  Bvai/.' 

SHAKirsAm. 

TiiE  methods  by  which  weather  forecasts  are 
made  are  based  almost  wholly  upon  facts  of  ob- 
■crvaiion  rather  than  upon  established  deductions 
of  science.  This  is  anavoidable,  because  almov 
phcric  movcmenU  arc  very  camplicaled,  and 
becaaHc  the  science  of  meteorology  is  not  yet 
sufficiently  advanced  to  satisfactorily  expbin  then 
in  the  detail  necessary  (or  successful  (orecasling. 

The  leading  f.ict  upon  which  ptcdictions  depend 
is  lh.1t  aimoipheric  conditions  advance  in  a  dtiec- 
Iton  generally  e.islcrly.  The  motion  m.iy  varj-  in 
vclociiy,  but  to  direction  is  usu.illy  between  north- 
e.ist  and  south-east,  rarely  towards  any  other 
pnlnl  of  the  comp.iss.  During  this  advance, 
changes  in  condition  mny  occur:  and  il  is  neces- 
sary 10  foresee  the  chararter  o(  these  changes,  as 
well  as  the  direction,  and  rate  of  molion.  The  in- 
dications o(  the  barometer  arc  the  chief  aid  in 
iinderBtaadiog  the  weather  condilions  themselves, 
aod  th«  changes  which  may  be  expected.  At  any 
given  moment  there  exist,  in  the  territory  occupied 


by  the  United  Slates,  differences  In  the  atro< 
pheric  pressure  which  may  amount  to  two  lovfae 
in  the  height  of  the  barometer.  Usually  there  U' 
one  or  more  areas  of  pressure  above  the  average, 
and  one  or  more  below  the  average,  the  pressures 
at  intermediate  points  lying  between  Ihe  highest 
and  lowest  values.  E.ich  of  thc-'-e  -vcas  of  high 
and  of  low  pressure  is  accomp.inicd  b}'  its  peculiar 
conditions,  and  is  moving  towards  tlic  AUanti 
coast  with  varying  velocity-  Tims  the  low  area. 
its  centre  is  more  than  two  or  three  lenihs  of 
inch  below  the  average  pressure,  is  accompanied 
by  clouds,  and  r:un  or  snow,  and  forms  a  storm. 
The  aicaof  high  pressure  is  usually  attended  by 
clear  skies ;  and  Ihe  radiation  of  soUr  beat  to  ih« 
earth  during  the  day,  or  from  Ihe  earth  al  night.  i» 
unchecked  by  clouds:  conscqiienily  in  »ummer. 
when  the  dais  arc  long,  ihe  temperatures  which 
accompany  an  area  of  high  pressure  are  above  the 
average;  while  in  winler.  when  Ihe  nights  are  king, 
low  temperatures  are  found  with  high  pressures. 
Mnny  slniil.ir  facts  h:ive  been  learned  from  ihc 
study  of  metcoriilogical  obsen'aiions,  upon  whic 
dependence  is  placed  in  weather-predicting. 

Under  the  auspices  oE  the  L'.S.  signal-service, 
observations  arc  made  three  times  each  day  at  a 
hundred  and  twenty-nine  stations  suitably  located. 
Each  of  these  observations  is  made  .11  Ihe  same 
moment  (seven  a  m.,  three  p.m.,  and  eleven  p.m. 
Washington  time),  and  includes  determinalinas 
the  atmospheric  pressure,  Ihe  temperature  and 
humidity  of  the  air,  the  direction  and  velocity  o( 
the  wind,  the  kinds  and  motion  of  clouds,  and 
other  meteorological  dai.i.  The  results  are  al  once 
telegraphed  to  the  central  office,  and  maps  fortned 
which  show  graphically  the  conditions  at  the  mo- 
ment of  observation,  and  the  changes  which  have 
occurred  In  the  past  few  hours.  From  these  maps 
a  detailed  prediction  is  made  for  the  iwenty-fowr 
hours  following,  b.xsed  upon  the  condilions  which 
exist  al  the  lime,  the  change*  which  have  occurred, 
and  the  changes  vhich,  (omicr  experieivce  sliows, 
usually  follow  similar  conditions. 

The  weather  prediction  thus  as«uiiMS  that  con- 
ing changes  will  agree  with  the  changes  noted  la 
former  times  under  like  circumstances.  This  is 
true  on  the  average;  but.  whenever  exceptions 
occur,  the  prediction  fails.  IncrciNed  skill  in  pre- 
dicting depends  upon  increased  skill  in  anticipat- 
ing these  exceptional  cases.  At  the  present  Ihse 
the  government  predictions  are  vcrilicil  in  eight 
cases  out  of  ten.  Reliabte  forecasts  cannot  be 
made  for  a  period  longer  than  lwenty4o<rr  bours. 
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^^f^flggh  11  l«  hoped  that  an  increase  in  the  lime 
mwf  be  lucccxtfully  made  at  some  future  day. 
There  is  needed  a  bellec  undenkuiding  ol  the 
laws  which  unilerlie  atmospheric  changes,  so  that 
empirical  genemtliationa  may  givu  way  to  ecientiht: 
deductions. 


EARTHQUAKES  IX   THE   UNITED 
STATES  AND  CANADA. 

"  Sfmt  H^.  Iht  fMriA 
IKm/rvtvmi.  *itd  4iJ  i<t**>r." 

The  part  of  the  earth's  surface  occupied  by  the 
United  States  is  not  generittty  regarded  as  much 
alTected  by  earthquakes.  M  compared  with  &ome 
other  localilin,  this  Is  true;  yet  records  show  that 
moderate  eanliqtiAkes  sre  not  so  iBfrcqucnt  here 
as  is  usually  sun^scd. 

In  the  twelve  years  from  1873  In  1883  Inclusive. 
three  hunilred  and  sixty-four  earthquakes  have 
beec  recorded  as  occurring  in  Canada  and  the 
United  States,  not  including  Alaska.  Theirgeo- 
graphic^  distribution  m.iy  be  expressed  in  this 
way.  Sup^sc  the  country  divided  into  three  dis- 
tricts,—  one  extending  from  the  fadflc  Ocean 
cAstw^ird,  to  include  Id.ilio.  Utah,  and  Arizona, 
which  may  be  called  the  Pacific  slope ;  the  second 
extending  from  Afontana,  Wyoming,  Colorado,  and 
New  Mexico  eastward,  to  include  Ohio.  Kentucky, 
Tennessee,  and  AIabam.^,  which  may  be  called 
the  Mississippi  valley;  and  the  third,  or  Allanlic 
slope,  extending  eastward  ag-.iin  to  the  Atlantic 
Ocean,  and  including  the  Appalachian  region  from 
the  St.  Lawrence  to  Florida  and  Georgia.  Tlien 
the  distribution  ol  these  three  hundred  and  sixty- 
four  earthquake*  hu  been 

l']clAc  slope )ji 

Uisiluippl  valley .     . 66 

Allanlic  slope I47 

These  numl>ers  indicate  that  about  once  in  twelve 
day*  an  earthquake  occurs  samewhtrt  !n  the  United 
Stales  or  Canada,  and  about  once  a  month  one  oc- 
curs somewhere  on  the  Atlantic  slope. 

It  is  quite  likely,  also,  llial  for  every  earthquake 
which  is  of  sufficient  intensity  to  gel  Itself  noted  in 
tlie  midst  of  our  buiy  American  life,  several  lighter 
tremors  may  have  occurred,  which,  although  not 
violent  enough  to  attract  the  attention  of  any  one, 
would  yet  have  left  their  record  on  a  properly  coa- 
slroctcd  seismascape, 


So,  if  any  of  our  readers  feel  dlspoced  to  set  ap 
a  seismoscope,  they  need  not  be  deterrvd  by  the 
paucity  of  shocks  in  otir  country.  A  setsmoscope 
anywhere  along  our  eastern  seaboard,  or,  siill  bet- 
ter, on  the  nestern  coast,  might  fairly  be  expected 
to  record  ten  or  a  docen  klwcks  in  the  course  ud 
the  year,  and  might  detect  a  much  larger  number. 
Such  observations  would  be  of  bigh  scieniilu: 
value. 


TEMPERATURE   AND   ITS    CHANCES 
IN  THE  UNITED  STATES. 

StHvt  ktrt/rf  m*ittry.' 

In  the  United  States  the  changes  of  teropera- 
ture  with  the  sc.isons  are  of  several  types.  These 
are  illustrated  in  the  accompanying  diagrams,  con- 
structed chiedy  from  our  signal-service  reports: 
the  ihennotnelric  scale  being  indicated  by  marks 
for  every  twenty  degrees  Fahrenheit  on  the  left, 
and  for  every  ten  degrees  Centigrade  on  the  right, 
of  each  local  diviiion.  The  middle  hodiontal  line 
shows  the  measure  of  that  ariihmeiical  abstraction 
commonly  known  as  the  mean  annual  [cmpcratute : 
and  the  adjoining  lines  above  and  below  indicate 
how  much  variation  there  may  be  in  the  means  of 
different  years.  In  this  respect.  St  Vincent,  Minn., 
has  a  much  more  irregular  climate  iliao  Key  West, 
The  dots  connected  by  a  fine,  dotted,  curved  line, 
represent  the  me.in  monthly  temperature,  begin- 
ning  with  October  on  the  left  side,  descending  to  the 
January  minimum,  crossing  the  mean  annual  line 
about  April,  on  the  way  to  the  July  maximum,  and 
descending  again  to  October  on  the  right  margiB. 
la  illustration  of  the  least  annual  vaiiatioa,  a  curve  I 
is  introduced  for  the  equatorial  station  of  Singapore, 
at  the  extremity  of  the  Malay  Peninsula,  wliere  llic 
mean  annual  change  is  only  seven  degrees  (F.); 
and,  in  contrast  with  this  torrid  uniformity,  we  find 
Yakutsk,  Siberia,  in  the  s<ycal1ed  temperate  cone, 
giving  the  greatest  known  annual  variation,  on 
account  of  being  far  north,  and  far  within  a  great 
continental  region.  St  Vincent,  the  coldest  of  the 
signal-service  stations.  Is  probably  our  nearest  ap- 
proach to  this  extreme  variability. 

The  irregularity  of  the  monthly  means  in  differ- 
ent years  is  shown  by  short  transverse  lines  above 
and  below  the  dots:  these  are  farther  apart  In 
winter  than  In  summer,  on  account  ol  the  (renii*»«\ 
of  winter  storms  which  produce  grcaX  """^  «•«**«' 
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change*  of  t«np«ralure.>  A  rnu^h  mriisure  ol  ibe 
arerage  daily  nince  (or  »unimer  and  winter  is  wen 
t>i  ilic  veriicil  lincH  (Uawn  ihrougli  the  July  and 
January  dots :  I)ic«c  aw  commonly  longer  in  kuid- 
mcT  tlian  in  u-inler.  1'he  holteni  and  coldest  rcc- 
wdo  (or  cTcry  monih  arc  marketl  by  A  and  V. 


Denver  is  ihoB  seen  Iq  be  warmer  but  more  vari- 
able thua  Pike's  Teak.  In  Sao  Frandsca  the  sum- 
mer heal  exlremes  ri»e  higher  above  the  mean 

•  n*  nnaiion  «r  niMiihly  oiaiu  tx  ttoMon  U  bic>.  in  cimiaiii- 
■n  ailh  lUl  it  ihe  Mbu  tUianm.  ranly  bcumc  ii  ••  ulm  Innn  * 
Ainj-fin  yor  iccoitl  IbmbuI  uf  Inn  ibi  «Wiui  u  ■>■<'  rain  ot 
Aa  Mwl  m»yI«  nporu. 


curve  ihun  the  winter  colds  (all  below  it,  while  Ihe 
reverse  Ik  Itie  ca^c  wlili  New  Orleans.  The  ex- 
IrciiiE  variation  between  winter  minimum  and  sum- 
mer maximum,  even  of  difiertat  jrars,  l»  only  Sj^ 
F.  at  Singapore:  our  Icaat  nriaMc  siaiion  Is  Key 
West,  with  a  maximum  cliangc  of  53°  K.     Yuma. 

Arizona,  although 
w«ll  known  as  often 
eaceisivelj  hot,  con- 
Anes  Its  rariaiiooik 
wllUn<i3»;  Denver 
has  X  recorded 
change  of  134°  from 
ioj''lo-29'';  while 
Fort  Hcnion,  Mon- 
tana, leads  the  liM 
wiih  .1  cliaoKe  of 
167*.  between  los* 
and  -  59',  btit  even 
this  is  exceeded  at 
Yakutsk.  The  con- 
trast between  east- 
cm  and  western 
coastH  Is  seen  in  ibe 
variability  <rf  Busumi 
a*  coBipitf  ctl  with  St< 
Mkl>ct,on  the  coxxt 
of  France  In  aliotil 
the  same  latitude, 
the  latter  li  c  I  n  g 
wanner  and  let* 
variable  bccanie  it 
lies  to  the  kewaxd 
of  a  temperate  ocean, 
while  Boiion  Is  la 
Icewanl  o(  an  nn- 
tempcred  land:  and 
again  In  com|birtn; 
lloslon  (in  latitude 
41*  at")  with  SiiU 
(In  latitude  jt'  3'v 
and  recogniclng  the 
small  difference  In 
tlicir  mean  tempera- 
tures, and  the  de- 
cided decrease  in 
variabllily,  annunl  and  diurnal,  in  going  from  Ittc 
cast  coaii  to  (he  wci^l.  The  e((ect  of  i;uini;  inland 
Is  III  increase  changes  of  icmpeniitire ;  for.  while  the 
sea  Is  conservative  i>l  its  warmth  or  c>Id,  the  land 
allows  great  and  npid  variations.  If  Ilic  clitnatk; 
fones  had  been  tirst  named  in  ihU  covntry,  o«n 
would  nerer  have  been  called  the  '  temperate-' 
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Si,  John.  N.B.,  March  2o;  I'rinLi;  tdwartl  ULinO. 
April  i;;  Godbouc,  on  iIil-  north  short  of  the 
moutli  of  the  Si.  l^uTcncc,  Muy  :i ;  I'oint  Klch, 
Ncwfoumlland,  May  i ;  and  Greenly  Ixlond,  oS 
l^brador.  May  so.  In  the  Misiiuippi  valley. 
Prof.  W.  W.  Cooke  boji  nscerUined  llut  nitiiiu 
usually  winter  north  to  about  tulitude  39°.  but  Chut 
ilic  unusual  told  of  JanuAry,  IKS^.  drov-c  tlie  bulk 
of  tlicni  south  of  the  p.inllcl  of  37^.  Returning, 
the  rc£ul;it  advance  be;;in  March  r),  and  in  a  smjjie 
week  thfv  sprc.id  over  Illinois  and  casttrn  Ne- 
braska to  latitude  41"  s''i  Maich  t6  there  was  a 
slight  advance  in  Iowa;  on  the  i^tli  anil  :oth  ihey 
pushed  forward  in  Iowa.  Illinois,  and  Wixcoosin 
(but  not  ill  NelinukaX  to  Ulilude  43°:  March  21 
llieic  w;ut  a  sudden  sprnding  over  WUcoiihIii  to 
latitude  45°.  In  the  Kccl-rivc-r  couniry,  latitude 
47°  wss  allalned  April  y,  and  one  week  laler  the 
first  robin  of  the  xeai>an  *an^  at  Oak  Point,  Mani* 
tobo,  latitude  50°  30'.  From  Mr.  Belding*s  notes, 
it  appears  that  the  wexlern  race  of  the  robin 
(Merula  mijtralvria  propinqua)  winters  mure  or  leis 
abuodaiiily  tlirouj-huui  the  greater  part  of  Cali- 
fornia, moving  northward  in  Fcbruarj',  March,  and 
April.  Its  nest  and  eggs  were  foun'I  at  Sealllc, 
Wathingion  Tcrritori',  May  1.  In  Alaska  our 
robin  has  been  seen  in  the  Ci1itk.1l  region  as  e^rly 
a:s  the  end  of  April,  .ind  at  Nulato  abi>ut  the  middle 
of  May 

The  following  statement  ihows  approximately 
the  aviT.isc  dales  of  arrival,  in  llic  latitutk-  of  New- 
York  tity  and  southern  Connecticut,  of  a  number 
of  common  and  well-known  birda.    The  yearly 
variation  i»  conKiderible,  and  is  greatest  in  the 
tarlj'-comcrt,  amounting;  in  some  cases  to  upwards 
of  two   ireeks.     The    robin   (Mvnila    mi^mloria) 
may  be  expected  aluut  Ihc  middle  of   Kelriiary; 
wood-thrush  (Turdus   muslc!inu*V  fir»l  week   in 
May;  brown  IhraiherlHarpoiIiynchu.i  nifus),  May 
1:  catbird  (Mimujt  Carol! iiensii).  May  li  blue> 
bin!  {Sialla  sialisj.  early  lu  February;  house-wren 
(  Troglody  tesdedon),  May  1 ;  yellow-iumped  war- 
bler (Uendrocca  corniiala),  middle  of  April;  barn- 
Kwallow(Hirundoerylhrogastra  horrtorum),  April 
25;  KCarlct  ianajjrr(l'yranga  rubm).  M.iy  10;  red- 
eyed  vireo(\  irenolivaceus).  May  6;  rose-breasted 
xrotbeakfZamclodialudoriciana),  May  is:  tndigo- 
bint  (I'aMcrina  i'}-aaca),  May  13;  chcwink  (I'ipilo 
erjUiroph  thai  muse  May  1 ;  bobolink  tDolicbonyx 
orytirofus),  May  10;  red-wioiced  blackbird  (Ajce- 
Ueus    plioeniecus),    9>farcli    I :     tlallimore    oriole 
(Irtenis    galbuU);,    May    8;    king-bird    (Tyrannua 
Carol inensis),    May  H;    pcwee  ISayornU   Jtucusji 


cjrly  March;  whippoorwlll  (Capri mul^tus  rocife- 
rus},  May  1 ;  night-hawk  (Chordcilcft  pepeloe).  May 
to;  chimney-swift  (Chaclura  pelaBgica)^  Uitcr  part 
of  April:  humming-bird  (Trochilus  cotubm).  May 
5;  kingfikheT  (Ccryle  alcyonj,  lllckcT  {Colaptes 
auratunh  a»d  tiih-hawk  (Pandion  haliaelus  Caro> 
linensii),  late  in  March. 
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TORNADOES, 


AS'D   HOW 
THEM. 


TO   ESCAPE 


■•  BStw.^ntJt.ai-l  trait  ^Hf  iknttt   Sft/  itml 

ToKNAiJOES  are  amon;:  ihe  mo«  characteristic 
features  of  the  centra)  slates  of  Ihe  Union.  Their 
opportunity  comes  when  a  broad  cyclonic  di»turl> 
ance  of  our  regular  westerly  winds  brings  cold 
air  of  the  north-western  pl.iius  down  to  meet  warm 
southerly  winds  from  tlie  Gulf  of  Mexico,  A  mod- 
erale  number  of  miles  c.isi  of  the  average  coat^ic't- 
lines  of  these  two  currents,  tlie  tornadoes  arc 
formed,  when  they  appear  at  nil.  A  number  of 
them  frequently  occur  at  about  the  tame  time,  for 
the  contrasts  of  temperature  and  moliturc  Ihxt 
permit  the  development  of  one  are  generally  wide- 
npread  enough  to  produce  several  more.  Fig.  1 
illustrates  the  tracks  of  the  tornadoes  of  Feb.  19, 
isyi,  wlicn  the  southern  staic.i  Were  swept  over  by 


« 
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a  I.LT^ic  number  «(  these  atoniu,— in  Kentuekj 
and  Alabama  about  nooit,  in  eastern  Ala1>ama  and 
Ccorsia  duriB£  Ibc  aftcrooon,  and  in  the  CuoUnaa 
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alicr  sudMl,  —  Uie  profrrexk  of  tbeir  region  of  oc- 
currence acTDU  the  country  corresponding  10  the 
passage  of  the  broad  cycloRic  storm  Ihat  gave  lliem 
bifth.  The  signal -service  report  states  that  about 
a  Ihouiand  jienuinK  were  killed,  more  thai)  tnicc  as 
many  wounded,  and  three  or  four  million  dollars' 
wortli  (..'  prcpcny  <Jc«!r;ysd,  ty  ;^.;,"-  sroims  on 
this  single  day.  This  wns  tbc  Rnt  and  severest 
vidiUlion  of  tlie  year. 

The  disIiaguiBliing  mark  o{  the  lomiido  is  its 
d^rlc.  pendent  funncUcloud  ttl  the  centre  of  the  most 
violent  Hinds.  Tbc  rules  published  by  the  signal- 
service  (or  esciping  from  such  a  storm,  when  it  is 
seen  apjjro.iching,  are  based  on  the  regularity  wltb 
which  tornadoes  move  to  the  norlh'eiist.  or  at  least 
to  some  point  between  east  and  north,  .ilong  a  tol- 
erably straight  course,  at  a  rate  of  about   tliirt>- 


Vic  . 


mile>>  an  hour.  If  se«n  to  the  north-wcsi  orsoulh- 
eAsi.  ihe  tornado  will,  in  all  probability,  past  to 
one  side  of  the  observer.  If  seen  in  the  nouih* 
west,  a  few  momenta*  nratchln;;  will  serve  lo  dis' 
corer  whether  th<'  funnel-cloud  is  advancing  so  as 
to  pa-%%  nnrtli-uctt  or  south-c.ist  of  the  observer : 
then,  without  waiting  too  long,  let  him  run  to  the 
niien  side.  If  the  funnel-cloud  >eems  lo  come 
directly  toward  the  observer,  he  should  tun  to  the 
north-west,  because  the  winds  on  that  aide  are  a 
Utile  less  violent  than  on  the  other,  and  the  chance 
of  escape  iberc  Is  correspondingly  better,  la  re- 
(iODS  where    tonudoes    occur  frequently,  every 


house  iIkmiM  I^  provided  with  an  underground 
chamber  or  dug-aot,  easily  reached,  and  guarded 
by  a  uraag  grated  door.  This  is  the  only  retreat 
on  the  storm-path  in  which  safety  can  be  found- 
Tlie  cITeci  uf  a  tornado  on  the  buildings  of  a 
western  town  is  seen  in  lig.  =,  copied  from  ,1  pho- 
loptanh  Ukcn  by  [).  H.  Cross  at  Grinnell,  la, 
shortly  after  it*  destruction  on  June  1?,  tSSa. 


BLOO.H/XG-Tr.VES  FOR  FLOtVERS. 

~  AmJ  'lit  —fjmitlt  ikal  tttrjjirarrr 
Kmtf  Mr  air-  U  Inrnttf." 

Vtmntmewnt. 

The  prcsiure  brought  to  bear  on  every  braach 
of  industry  in  this  rapidly  moving  niaelccotb  cen- 
tury has  not  (.tiled  to  produce  its  effect  on  students 
of  natural  history ;  and  comparatively  few 
of  the  |>reseni  .iclive  workers  find  lime  lo 
leisurely  ramble,  observe,  and  philosophiie. 
as,  (or  example.  Cllbert  Wliiie  did  a  century 
ago.  Vet  there  is  scarcely  a  loi-er  of  nature, 
however  closely  confined  to  hvs  study  or 
laboratory',  who  does  not  listen  for  the  first 
twIttCT  of  the  bluebirtl.  or  di^tight  in  the 
first  bunch  of  violets  bniughl  by  the  spriag, 
and  find  hlm«el(  thecrcd  by  tbe  chirp  of  the 
last  robins,  and  the  ilowcrs  of  the  witch- 
haiel,  on  the  thieshold  of  winter.  For  such 
and  all  lovers  of  nature,  this  cifori  to  Indi- 
cate Ihe  usual  time  at  which  a  few  tj-pical 
plants  o(  tbe  different  seasons  may  (airly  be 
4.ttd  10  be  couiing  into  full  bloom  is  made 
.IS  a  remindec  of  seasons  that  are  gone,  and 
.1  prompter  (or  those  to  come. 

Like  the  birds,  flowers  vary  much  in  their 
habits.  Some  stay  iriih  us  through  (he  en- 
tire open  season,  and  push  their  heads  u|i 
at  the  very  edge  of  Ihe  snow  or  in  the  beat 
of  midsummer;  some  come  at  ilidr  aft- 
pointed  time,  last  but  a  few  dats  or  weeks,  and 
disappear  completely,  be  the  season  what  it  m.-iy; 
and  others,  usually  regutar  In  their  blooming,  feel 
the  stimulus  of  a  long,  warm  autamn,  like  Ihe  last, 
and  anticipate  the  following  spring  by  unfolding 
more  or  less  profusely. 

Every  region  has  its  own  climatic  peculi.wiiics 
and  its  propiT  spring  and  autumn :  and.  though  the 
limits  of  these  may  vary  Aomcnhat  (rom  year  to 
year,  there  is  usually  some  ck>se  obscn'cr  oi  na- 
ture to  be  found,  who  prides  himself  on  knowing 
a  sheltered  place  where  lie  is  certain  to  ^wd."***. 
Iraiting-arbutus  or  pasque-Aower  ai  a.V>«»*-^** 
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dale  every  year.  Mat  one  s^nj  ui  ."ubulus  does 
nui  make  a  spring,  and  ihc  lovely  May-flower  may 
D(i[  reach  itx  prime  oE  beauty  and  (rugraiitc  (or 
come  lime  after  the  mosi  sheltered  plaiiis  open 
therr  budx.  Even  in  the  aatot  iieighborliood,  dil- 
ference«  in  cxpoiure  and  elevation  dc{y  an  exact 
tabulation  ol  ibc  periods  of  leafing,  flowering,  and 
f  nitiinK  '■  >nd  ilie  ntoderatliif;  Influence  of  a  body  of 
w.iier  may  retard  the  blooming  of  r^rly  species  in 
it*  immediate  vicinity  for  days  or  c»-cn  weclu. 

In  a  country  covering  nearly  twenty-five  degree* 
of  latitude  and  fifty-live  of  longitude,  with  lofty 
roountainx  and  lahlelaadi  and  low  ^-alleys,  diver- 
sified by  ijreal  lakes  and  n"vet%.  .ind  embracing 
everj  variety  o(  climate  from  llic  subtropical  to  ibe 
Hibarctic.  wiUi  ex<.c^H»  of  buinidit)  in  one  region 
and  of  drought  in  another,  it  it>  imiKwaible  to 
amoge  the  phenomeaa  of  ilic  acatons  so  as  to  iI^ 
elude  the  whole. 

On  comparing  the  data  obtainable,  however,  a  few 
general  featiireK  are  found  cntnmon  to  a  great  part 
of  the  country.  Whatever  their  exact  date  o(  leaf- 
ing or  flowering  may  be.  there  are  leriain  genera  — 
like  the  maples,  poplars,  and  elm»  among  tnes.  and 
the  violets  and  wakerobint  among  herbd  —  that 
precede  moit  of  ilieir  fellows  -,  and.  except  in  vcq' 
aoofflalous  seasons,  their  sp(-cie«  luccced  each 
other  wilh  Ihc  same  teguUrity.  Where  ihe  s.imc 
plant  extends  from  Ihc  (iiill  to  .New  Kngland,  it 
naturally  bioom^i  earlier  in  the  warmer  region:  but 
it  i«  noticeable  that  the  difference,  gi^eatesi  in  the 
flowers  of  early  spring,  became*  le«s  marked  as 
the  season  advances,  under  Ihe  accelerating  beat 
of  the  northern  summer,  so  that  there  iH  often  little 
difference  in  the  flowering  of  summer  and  autum- 
nal plani».  In  general  the  sanM  rale  •pplies  to 
npccies  occurring  over  a  consldCTEbl*  nogC  of  alti- 
tude, and  is  now  -ind  then  ilUisiraied  nicclj  by  a  *[w- 
cies  with  a  wide  dixtributlon  on  both  high  and  luw 
ground. 

Floral  CALBHDAit.- 

Ji/iH/minx  all  ll>*  ytif  in  favorabtt  smmiu.  — 
Chickwecd.  dandelion  (N.),  Cherokee  rose 
(AI.X  Escli«choltila.  A<^aj;»ll'*  (L'^lf- 

Jan.  i-io.  —  Ranunculus  califomicuR  (Cal.^ 

Jan.  io-K>.—  Ribc«  unguincum  (Cal.). 

Jan.  la-io.  —  Red  cedar  (Al.). 

Keb.  I -10.  —  Scoliopus  (Cal.),  red  maple  (Al.).  Salix 
scoulcriana  I  O.I. 


I  nn  iht  DMH  tS  T>i.  Mohi  (ni  Mobib.  Al«.  (AL);  Pn» 
'  pAflWr  bn  oihIiUi  Uulorvda  (^^.odtfaH,  Col,^  S-t4.«ii>  fHt. 
rw.)i  Mr.  Ruraa  lur  Sw.  FnndKa.  C*l.  tOil.h  Mi.  Hiy  tii  «i. 
JdMi.  KB.  KA:  Mi.  Homll  fbtOnvxi  lO  )-.  ind  IM  •min  (» 
WMawfxcnINn  Vnik  IN), 


I'cU.  10-20. —  Trillium  ovalam  (Cal.),  wild  plum. 
trailing-arbulus  (.Xl.). 

Keb,  ;o-2S.  —  Choke-berry,  blite  viotM  (AL>,  Den- 
laria  lU.). 

March  t -to.  —  Coilonnxiod,  saxtafran  (AL),  Ne- 
inophila  Alenziesii,  Viola  pednaculata  (C^.X 
Trillium  ovatum  tfl.). 

March  to>:>o.  —  Oaks,  finus  laeda  {M.).  HhacclU 
lanaceli folia,  Nemophilaauriia  (Cal.). 

March  30-30.  —  Locuai,  flowering  dogwood  (Al.^ 
Cilia  multicaulix  (Cal.),  Ril>es  sanguineum  (0.> 

April  i-to.  —  VioletK,  Gilia  acbilteaefolia  (Cal.), 
magnolia,  wild  cherry.  Oxalis  violacea  (ALj^ 
&kunk<abbage  (N.), 

.\pril  i&-:o.  — Gilia  androsacea  (Cal.X  hickori«» 
(AL).  ted  maple,  cotton  wood,  red  ce<lar,  paaqtic- 
llower  (.S.),  Delphinium  bicolor  (C0I-).  Nan)o»- 
mia  palmata  (C.X  Erythtonltim  (O.j. 

April  20-30.  —  Ceanochus  lhyr*iflorus  (CaL),  poison 
sumach,  blue  flag  (A).),  trailing-arbulus.  sagar- 
maple  (N.).  Thlaspi  alpeslrc  {Col.\  spring  beau- 
ly  (C). 

May  i~io.  —  Calochonus  alba  (Cal.).  smooth  •» 
m.ich  (AL),  ash.  spring  beauty,  Erj'thronium. 
Trillium,  golden  currant  (.\.),  spring  beaaty, 
past|ue- flower  (Col.),  Gcmatis  DottgUaii 
{Coi.). 

May  tev-io.  —  Calochortiia  WetdlKCal.f.uin-dcws, 
New-Jersey  tea  (Al,).  blue  violet,  wild  plum, 
wild  cherries  (N.),  Viola  Nuitallii  (Col.X  Mrr- 
lensia  alpina  {Col.),  iiailing^rbuitu  (C.t- 

Ma)  20~30.  —  Calochortus  pulchella  (Cal.k  swvct 
bay.  dwarf  palmetto  (Al.),  barberry,  oaks,  apple 
(N.),  spring  beauty  {Col.y  Trillium  (C.t. 

June  i-ioi.  — Lilium  pardalinum  (Cat.).  St.  Johns 
worts  (Al.),  blue  flag,  choke-berry  {.V.kSoiihora 
serlcea  (Col,),  golden  currant  (Ci>/.>  Calypso 
(C), 

June  io-:!o.  —  Mentielia  taevicauli*  (CaL),  Vir- 
ginia-creeper (AL).  raspberry,  locosl  (N.X 
Ijepach)-s  columnaris  (Col.k  Aneinone  muM- 
flda  {Ccl.). 

June  20-30.  —  Rosa  Carolina  <A1,).  laurel,  hun-dews. 
Aquilegia  coerulea  (N.).  Delphinium  aitireum, 
CiUaaggregau(CoL);Zygadenusglaucus(Ctf/.X 
CypHpedium  acaulc  (C). 

July  t-io.  —  Sabbatia,  /\»kt  |>aludom*  (AL)k  Vk- 
ginia-cteeper.  Rosa  Carolina  (N.).  Cleome  !» 
tegrifolia  (Col,),  paxjue-flower  {C»l.\ 

July  to-^o.— Gemiaiu  oregaua  (Cal.)^  Habeoaria 
dliaris  (AL),  Neu-Jirsey  tea.  smooth  sunach 
(N,),  Henlslemon  glabra  (CoL).  CilU ;^sr^Ms. 
Viola  canina  {Col.),  Habenaria  ptycodM  (C.^ 


I 
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July  20-30, —  Rhexia,  Zygadenus  (Al.),  poison  su- 
mach (N.),  GriDdelia  squarrosa  (Col.X  Aquile- 
gia  coerulea  {Col.),  Lilium  canadense  (C). 

Aug.  i-io.  —  Zauschneria  (Cal.),  Petaloslemon  1:0- 
rymbosum  (A1.),  Sabbatia,  Habenaria  ciliaris 
(N.),  Hclianthus  peiiolaris  (Col),  Erythronlum 
grandiflonim  {Co/.),  Kubus  villosus  (C). 

Aug.  10-20.  —  Chrysolepis  mariana  (Al.),  sun-flow- 
ers (N.),  Malvastnim  coccineum  (Col.),  Aster 
canescens  (Co/.),  lovage  (C). 

Aug.  20-30.  —  Ulium  catesbaei,  Liatris  ekgans 
(Al.),  Soiidago  altissinia  (N.X  Solidago  missou- 
riensis  (Col),  Gentiana  Pairyi  (Cirl),  Impatiens 
(C),  Aster  Douglasii  (O.). 

Sept.  I- 10.  —  Nabalus  Fraieri  (Al.),  beech-drops, 
Uatris,  Indian  pipe  (N.),  Aster  spectabilis  (C), 
golden-rods  (O.). 

Sept  lo-zo.  —  Golden-rods  (Al.),  golden-rods,  sow- 
thisde,  Nabalus  Fraieri  (N.)(C.). 

Sept  20-30.  —  Gerardia  purpurea  (AL),  gentianh, 
Acaljpha  (N.). 

Oct.  i-io,  —  Aster  tradescanti  (Al.),  asters  (N.). 

Oct.  10-30.  —  Gentiana  ochroleuca  (AL). 

Oct.  20-30.  —  Gentiana  elliotii  (AL). 

Nov.  —  Spiranthes  brevifolia  (AL),  witch-haiel 
(N.). 

IMPORTANT  AGRICULTURAL    STATIS- 
TICS. 

Live-stock  in  the  United  States  in  1880,  excluding 
ranch-stock,  horses,  mules,  cows,  and  swine  in 
cities,  and  those  belonging  to  persons  not  owning 
or  occupying  farms. 

Horn      .  .    iD,}s7^i  I  Sheep  .    33,191165^ 

Cowi  (mikli)    .       .    13,443,99)  ,  Swine  .    47,£$7,g}i 

<HlKr  ante  »,4B8,59o , 

The  leading  states  in  the  raising  of  live-stock  are 
as  follows. 

IDinoit,  bona i/sjiOti 

New  Yoik.  iiulch'dwi ■>4]7>S» 

Teiu,  alha  callk i.lf't^ 

Ohio,  ihgq) 4i9n,4S6 

Iowa,  iwine 6,034,316 

Average  yield  per  acre  of  cereals  in  the  United 
SUtes,  1880. 

BMii.  BhiA. 

lodiin  ouD       .       .  1I+ ,  Barley       ....     n* 

Wheu  '3-  I  Rye «>+ 

Oati  .....      99+     Buckwheat  14— 

Cereals  raised  in  the  United  States  in  1880. 

BbjA.  Bin*. 

Indiuciin  ',IM|BAi.!35 

Whe»l  .  5»,4nJo5 


The  leading  states  in  the  production  of  cereals. 


Out. 


■  40?;SsB,«9 


fiariey 
Bye.        . 
Buckwheat 


44.113,49s 

19,^31,191 
'■,*"7J"7 


s»>*. 

BMli. 

lUioDLSt  Indun  com 

3^3,793^' 

loi*:i,  aat» 

jo,6iD,s9i 

Iowa,  Indian  u>m 

>7SrOH.>4; 

New  York,  OJlb 

}7,SJS.S06 

MiHouri,  Ind'n  1:0m 

»m  481,711 

rcniuyL^ania,  OHis 

3jA  1.439 

IndiaDa,  Indbn  cdri 

1IJ48),300 

Wbcocuin,  ociti 

J»,9"S,3» 

Ohio,  Indian  com 

II  1,87; .114 

Colilonua,  barley 

'».iJ9.S'' 

KAom,  lodian  cam 

"•s,;"9.j=s 

WiicDum ,  barley 

S.<H3."> 

lllinou,  wheal  . 

51,110,503 

Pauuylvaiiia,  lye 

3,eS3A" 

lodiaiUp  wheal 

47,'»4|SSS 

HUpoii,  rye 

3."  1,785 

Ohka,  wheal 

46,014,869 

New  Vork,  lye 

',*34,*90 

MichtgaD,  wheal 

3S,;}I.M3 

WBODnlio,  rye 

"."9«.S'3 

MiDiKKita,  wheaf 

34,601.030 

New     Vork,      buck 

Iowa,  wheal 

3','i4,">S 

wheal     . 

4,46.  ,JOO 

CaLJloRiia,  wheal 

=»,■"  7.7=7 

Puiuylnnia,   buck 

llUnou,  oalt 

63,1(9,900 

whcM      . 

J,573,)»« 

Average  yield  of    corn  and  wheat    per  acre    (in 
bushels).  £""•-■  »*'*"'• 

Alabama 11+  6- 

Caiilbnua tj*-  15+ 

Matuchuells   .........  35+  16+ 

New  York 33*  ijt 

Illiini j6*  16- 

FenaiylniuB     ........        ■  33—  13+ 

Fkskla 9^  S* 

Georgia      .,,.,.,...    9+  J— 

MuuKiDtB  ..........  334  11  + 

ImpUmtitis  and  worimeu. 

Agricultural  implements,  number  and  value 
(1880). 

Nujuber  of  cuabliHhincnii  .         .         ^         >         >         >  1*913 

Number  of  handa  emfiloyed     '  ,  39>S^ 

Cafiiud  invaud  , $69,io9,£tt 

Wife*  of  workmen      .......         ^x^^iSfiM^ 

Value  of  maierial -  3T,S3i|i7a 

Value  of  impknwnu  manubclurtd  ,  ,  .  ,  .  bS,A4D,4fl& 
Nunber  or  reapers  and  mowcn  manu&ctiared   ,  ^*^,\yt 

Number  of  gnin-cradlei  mopulaciuTcd  ....  167,491 
Number  of  acyihci  manufactured  ,  .  .  ,  ,  \;x^^l^ 
Number  of  hane-raket  manulactund  ....         9jf<*>5 

Farms. 
Number  of  farms  in  the  United  States  in  iftSo, 
4,008,907. 

States  tlien  having  200,000  and  upwards. 


lUinou 

'SS,J4' 

ObD    . 

"47, '89 

New  York  . 

341,Ost 

Miuouri 

Peniuylirania 


'IStS7S 
='3iM' 


Cotton  raised  in  jSSo. 
Total  in  the  United  Stales,  5,73S.357ba]es  of  475 
pounds  each. 

States  producing  500,000  bales  and  upwards. 

Btlti.  Btlii. 

MiuiuippI  .  93i.8aS  |  Ariuuiui  6oS,i^ 

GcofEia  B14.441 


Texaa . 
Abbanu 


803,643 
*»9.*S4 


South  Carotina 
l.ouisiaiia 


5»il4> 
S=',S*9 


The  extremes  of  production  are  Missouri., -Hv*^ 
a  bale ;  Florida,  ^^  per  acre. 
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FBH'  PEflTtXEXr'  HmrS  TO 
FARMERS. 

Feiutt  itn<f  /arm-iuiM'iigt. 

SiiASOM  (cfloc-pMiA  one  year  beforv  uainE-  Cut 
oak  and  cedar  (n  February,  cll«^lnlll  xnd  moat  other 
woods  in  Aujjuti.  To  insure  diirablllly,  soak  the 
lower  ends  of  |>oM«  in  brine  before  telling.  In 
the  cast  the  coi-t  of  fenariK  ix  equal  to  the  value  nf 
the  live^itock.  To  tear  down  a  fence  without  splli- 
linj:  the  iMards.  strike  the  aide  of  the  post  near  the 
top  a  thurp  blow,  in  line  with  the  fence,  with  a  heavy 
sledge- ha  mine  I .  To  drive  nall»  into  %-ery  harrl 
wood,  dij)  theii  |)oinI»  in  nil.  Use  steel  riaiU  for 
fencJD);.  falni  in  cool.cloudy  we.ilher.  (,'selillle 
lead  and  mucli  nil  for  lirxt  coat.  It  doet  not  pay 
to  paint  ttaro!'  which  are  tiaarded  vertically.  Litne 
will  remove  tnois  from  too(». 

Care  of  cattlt. 
Trj  tianding  and  lyinj;  oo  a  hard  plank  floor 
twenty-three  conxecotive  hours,  and  you  n-iti  uxc 
tiK  (tancliions  for  kiodlinK*.  and  build  a  co^-ercd 
lamyard.  Feed  cattle  but  twice  daily,  olu-ays 
befofc  milking:  give  water  as  often,  ni  a  tempera- 
ture of  $j°:  it  is  safer  to  scrimp  food  than  water. 
Meal.  If  fed  .ilonr.  especially  to  young  calves,  should 
be  spread  thinly  on  llie  bottom  of  irniiglis.  so  that 
it  will  be  ealcft  slowly,  and  l)C  ins.iliv.ited.  Allow 
one  cubtr  fool  of  air-xpace  for  e.ich  p»und  of  live 
weight.  Temperature  of  cow.stabtes  »1iauUI  ran^e 
(ro«n  45»  to  js". 

HiiU  on  brttMng. 
Keep  a  mature  thoroughbred  l>ull  at  the  head  nf 
(he  herd.  Use  selected  common  cow».  Hai^e  a\\ 
fenule  calves,  and  as  many  male*  as  circumstances 
will  admit,  except  badly  marked  or  weak  ones  and 
those  from  two-}'ear-old  heifers.  Uniformity  In 
color,  shape,  and  general  char.4cierialict.  adds  much 
tobeaut>  and  i-;ili[e.  Heifers  tried  two  years,  if  not 
salitfactory.  shmdd  lie  fallened  jindscnt  to  the  sham- 
hies.  Wcigli  the  milk  of  each  cow  at  least  one  day 
in  each  week.  Slop  guesting,  and  gel  lacl».  Selee- 
tioo.  food,  and  care  are  the  three  great  elements  of 
success  and  improvement.  Boys  and  cattle  should 
be  raised  on  the  f.trrii.  not  in  the  city. 

Snggtslhnt  a  tout  •hirying. 

Procure  a  numlter  of  i;lass  tubes,  sixteen  inches 

long,  one  inch  in  diameter,  and  closed  at  one  end, 

With  two  strips  of  leather  and  i.K'k*,  fasten  them 

1  it  board  two  feci  loag  and  sixteen  Inches  wide. 


I'laccuiideriliem  a  paper  ten  inches  wide,  ruled  with 
lliiesaieniliof  aninchap-art.  Fill  each  tuW  lo  the 
depth  of  ten  Inches  with  one  cow's  milk.  The  line* 
will  designiite  the  per  cent  of  cream.  I'rovide  a 
metal  dasher  for  each  lube,  and  attach  the  handles  of 
them  to  a  common  horiionial  handle  Chum  all  the 
milk  in  the  tubes  at  one  ojicialion,  and  note  the  per 
cent  of  butler  in  each  lube.  By  this  method  it  w^u 
proved,  iliai,  while  one  cow  produced  a  hundred  and 
eighty  dollars'  worth  of  milk  in  a  year,  another  |»tx>- 
duced  only  fi>n)  dollam'  worilt.    Nitrogcnotu  loods. 


\  L<»:*4  :i.«7kJ. 


.Hucli  ai  cottonseed 'meal  and  ctover-hav.  lend  to  ih 
ducelar^equ.iniities  of  milk,  the  butter  fiom  which 
is  inclined  to  be  oily.  1 1  eat-pro  duciug  foods,  such  us 
rnm-mcal,  do  not  tend  to  largely  increase  the  dow 
of  milk,  but  to  iniprov'i-  the  quatily  ami  (iiiantUy  of 
the  huitcr.  Animals  |>an  with  ibe  fat  of  the  body 
more  easily  than  tbcy  extract  £»  from  tliejr  food: 
liencc  it  is  economy  to  moderately  fatten  the  cow 
when  dry.  Sweet  skimmed  milk  is  worth,  to  feed  in 
connection  nitb  other  food  to  .1  good  breed o<  pig», 
one  cent  per  (|uari  Two  quarts  of  milk  dnon 
from  the  cow  by  the  calf  Is  worth  three  quaru  led 
to  it  from  a  pail.  Calves  are  more  clteaply  nised 
in  winter  than  in  summer. 

A  few  faiU  about  manurtt. 

The  value  of  the  manure  of  .1  ihousand.(>ound 
cow.  lilierally  fed,  ranges  from  live  to  ten  cent* 
l>er  day,  exclusire  of  bedding.  Milch<ows  i.iLe 
from  their  food  about  twenty  per  cent  of  its  nu- 
nurial  value ;  fattening  slock,  about  &ve  per  cent  t 
young  .ininials  and  dry  i,«in«.  ten  per  cent. 


December  :6,  18S4.J 


577 


CHRONOLOGICAL  CYCLES,  iSSs- 

Dominical  letter D 

Epact 14 

Lunar  cycle  or  Golden  number 5 

Solar  cycle 18 

Roman  indiction 13 

Julian  period 6598 


FIXED  AND  MOVABLE  FESTIVALS  OF 
THE  CHURCH,  1885. 

Kpiphany Jan.  6. 

Septuagesima  Sunday Feb.  1. 

QuinquaKesima (Shrove  Sunday).     .    .     ,  Feb.  15. 

Ash  Wednesday Feb.  18. 

First  Sunday  in  Lent Feb.  22. 

St  Patrick March  17. 

Palm  Sunday March  29. 

(iood  Friday April  3. 

Easter  Sunday April  5. 

Low  Sunday April  12. 

Rogation  Sunday May  !□. 

Ascension  Day  (Holy  Thursday) ....   May  14. 

Pentecost  (Whit  Sunday) May  24. 

Trinity  Sunday May  31. 

Corpus  Christi June  4. 

St-  John  Baptist  (Midsummer  Day).    .    .  June  14. 

Michaelnias  Day Sept.  2(>. 

First  Sunday  in  Advent Nov.  29. 

Christmas  Day Dec,  35. 


MORNING  AND  EVENING  STARS.  rSSj. 

Mercvrv  will  be  visible  as  morning-star  about 
Jan.  26,  May  25,  and  Sept.  15  :  and  as  evening-star 
about  April  8,  Aug.  6,  and  Nov.  30. 

Venus  will  be  morning-star  till  May  4,  then 
evening-star  the  rest  of  the  year. 

Mars  will  be  evening-star  till  Feb.  ti,  then 
moming-star  the  rest  of  the  year, 

JCPITER  will  be  morning-star  till  Feb.  iS,  then 
evening-star  till  Sept.  S,  and  moming-star  again 
the  rest  of  the  year. 

Saturn  will  be  evening-star  till  June  18,  then 
moming-star  till  Dec.  26,  and  evening-star  again 
the  rest  of  the  year. 


SEASONS,  iSSj. 

(Elulem  «I3itdard-) 

Spring  begins March  20,  5**  a.m. 

Summer    " June  21,     2^  a.m. 

Autumn    " Sept.  22,    4''  p.m. 

Vvinter     ■' Dec.  21,  10*  a.m. 


TIDE   TABLE. 

The  table  of  tides  is  limited  to  points  on  tbe 
Atlantic  coast,  as  the  tides  on  the  Pacific  coast  are 
of  so  complicated  a  character  that  it  would  be 
impossible  to  refer  to  them  by  the  simple  table  of 
reduction  as  given.  The  actual  times  of  the  oc- 
currence of  high  and  low  water  are  much  affected 
by  the  force  of  the  wind,  a  difference  of  fifteen 
minutes  between  prediction  and  observation  often 
being  brought  about. 


IHtmlt  U  bt  UvIIhI  Id  Out  •undn*  Qn  Dl  hlih 


Eutpon.  Mc. 

Moimi  Dcicn  IdimLHc. 

Bcl&n,Hc 

Fonlud,  Mc.  . 

Porumouih,  N.H. 

NewbumioTt»  Hau- 

lEHWtch,  Mau. . 

RDckpon.  Hau. 

GlouooiCT,  MuL . 

MiAlehsd,  Mat. 

SaJcid,  MuH.    .    . 

Flynuiith,,  Mau- 

PnvuKXLcrwn,  UaAL . 

Hyuinji)  MajH. 

Nanluckcl,  Mut. .    . 

Vineyanl  Havm.  Ma 

Wood't  K0II  (north iide),Mus. 

Wwd'i  HoU  (•ouih  ikkj ,  Mau, 

Nnt  Ballon]  encnooc  (Dumpluic  R.},  Mui.  .  ; 

FaU  River,  Mau. . 

Ncwpon.  R-I.  .    . 

pDim  Judilh,  R.I. 

Moncuik  Poml,  R-I. 

Watch  HUl,  R.l. 

SlDnuigiDii,  Conn. 

New  L^mdoq,  Conn. 

Norvich,  Omn.     . 

New  Haven,  Conn. 

BndeepQitp  Conn. 

New  Rochclk,  N.V. 

We«Poini,N,V 

Albany  ind  Grceobiuh,  N.Y. 
Brooklyn  (n»vy-)rird) ,  N.V. 

Newark,  N.J 

Sandy  Hook,  N.J 

Bimnat.N.J 

Owe  May  Landing,  H.j.  .    . 
Delawaie  BrcakwiiEr.  Del.    . 
Delaware  Cit*.  Dd. 
New  Ca.ile,  feel.  . 
niiladelphia.  Pena. 
AnnapoGt,  Md.     ...... 

Baldmarc,  Hd 

Havre  de  Grace,  Md 

Pout  lAikout,  Md.  ..... 

Waihtngion  (Loig  Bridge),  D.C. 
Norfclk  (navy-yanl),  Va. 
Richmond,  Va.      ... 

Hatleiai  Inlel,  N.C. 

BeaDf(in,M.C. 

WitminaUD    N.C. 

Snuthvihe,  N.C 

Durfewin  (ikw  Cimom-Houte  wharf ) ,  S.C. 

Bcaulbn,  S.C. 

Savaj>nan  (dry  dock),  Ga. . 

Femandina,  Fla 

Si.  John's  R[*er  (enlrance),  Fla, 
St.  Aueufltine,  Fla-    ..... 

Cape  Florida,  Fla 

Key  Wot,  Fla. 
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|Vwu  IV,  Nu.  99. 


EcursES.  tsis- 

Ik  the  year  1S8;  there  will  be  (our  eclipses, — Iwn 
dI  Uie  sun.  4nd  two  uf  the  moon. 

I.  An  oiiiiular  cdipie  of  tlie  !iuii.  Marih  t6: 
risible  In  North  America  gcnenlly  3a  a  partinl 
ccllpKc.  —  lieini;  annular  within  %  belt  35  mil» 
wide,  drawn  thruueli  ^Veavervilte  and  Fort  Didwell. 
Cal.;  ItUlioand  UoUeCitkn.  Idaho:  Baaoairk  City 
aad  Gallalin,  Montana  \  Hudson  B^y  and  Green- 
land,— occurring  as  follows:  — 


StAKPAan  nm: 


,M(.    .    .  , 

-..  Ma*.  .    .  . 

Nn»  \'o.k,  NY.  .  . 

PhilwIdirSo,  IVnn,  . 

ii.ur>io.  N  V 

KlUbUlf.  Pniii 
Gndimali,  O,  . 
diicuil,  (It 
Nu>»Sll(.  IViuv 
Si,  Loui^Ma. . 

Omih*.  \«(i    .    -  . 

liftlunutn.  Mil,     .  , 

Wk>h.i>t<(M.  ll.C  . 

Charlnlnn.  SC    .  . 

havwiiuhtli»-  -     .  , 
lickHkntilL*.  I'U, 

lukiih.  N.C  .   .  . 

Ht/aS^  A1>.    .    .  . 

Kw  I'ricank,  Id.  ■ 

H«mph4i  Ti»«    ,  , 
Cihawn,  Ti- . 

St.  Paul,  Uiniv     .  , 

DffiwT,  Col,         -  . 
^1l  LtlicCily.  Uuh 

SmuFt. -S.Mn,  . 

^n  I'rnncM^,  Cal.  ' 

l-anl>nd.  Or.  .    .  . 

Boiic  Orr ,  Uiilio  -  . 

Damuck,  MontuB  . 

WwnnllM.l.'il.  .  . 

Kan  Kiilnll.  Od.  . 


•«taL 


Bull. 


n.  a. 

a  *j  A. 

0  >o  A. 

o  <^  A. 

a  14  A_ 

0  <  A. 

■  I  J*  M. 

f  *{  M. 

ir>  «l    M. 

to  ji  M. 

u  )1  M. 

o  »  A- 

o  i  A. 

M  J7  M. 

•o  M  U. 

•«  il  M- 

D  4    A. 

to  It  M- 

ta  a  U. 

ID  -    " 

to 

IB 
« 

s 
« 

i 

9 
9 

I 


>  u. 
]  u. 

*  u. 

I  M. 

f  H. 

.     1*  M. 

7    )J  M- 


•  •; 

•  i* 

'  n 

■  » 

•  11 

•  ta 
»  n 

'  u 

%  n 

•  't 

I  It 

I  l> 

I  1 

■  IS 
I  a 

I  »I 

0  i 

>'  H 

"  H 

ID  )a 

10  4t 

■■  «• 

"  w 

■0  JJ 

lU  » 


Anmilai, 


:o  Ji  Bl. 

ID  )B  U. 

V  (  U. 

0  14  U. 


Duration  o(  annulus.  from  ^  to  (  of  a  minute. 

II.  .\  partial  ecllptie  of  the  moon,  March  ^o: 
invisible  in  .America;  visible  in  Asia,  Auitralt.i, 
eastern  portions  u(  l£uru|ii;  and  Africa,  and  the 
western  Pacific  Ocean. 

III.  A  total  eclipse  of  tlic  sun,  Sept.  S:  in\isi- 
blc  in  North  America;  visible  chiefly  in  the  Koutli 
Pacilic  Ocean. 

IV.  A  partial  eclipse  n(  the  moon.  Sept.  33,  14: 
visible  in  North  and  South  America  and  the  At- 
lantic and  Pacific  Oceans,  happening  as  follows :  — 


Stuiuud  TiHa:  |   Entan.       Coitnl. 


UdODMWnpdiuiB-l  '>>''-•-       n. «.  n 
bn  .    ,    -    -    .  ju   o  dM- f)  It   A  A- 

HoOD  anien  ihido*  14    i  it  M.  34 
MiddUjoft^  cchM  ><    >t9M,  tt 

Ktoin  kpm  pcniiin- 
bn 


n.  ■,  H. 
»i  tA  o  A, 
1}  II  It  A, 
tl   «i)U, 
t«    4  n  .M-  *t    )  M  M-  «4   V  n  M, 


ouM, 
I  tSM. 


Uounrmn, 


^oliE. 


».■.■. 

tt    q    oA, 
»J  lorg  A 

•iiiiiA. 

>4    I  nM. 
•4  >|t». 


& 
« 

9 


a 

o 
s 

T 
H 

a 

B 

n 


siifffois. 

J  .  .  .  Mars. 

l|  .  .  .  Jupiter. 

I,  . .  .  Saturn. 

t  -  -  .  Uranus. 

W  .  .  .  Nepinnc. 

The  Sun. 
Th«  Mood. 

Mercury. 

Venus. 

The  Earth. 

Moon  runs  hijli. 

Moon  tuns  low. 

Conjunction,  or  liaving  the  same  bm)[itude 

or  right  ascension. 
Quadrature,  or  differing  90°  in  longitude  or 

right  .ixcenMon. 
Olifioiition.  or  differing  tSo*  in  loogitode 

or  right  ascension. 
Ascending  node- 
Descending  nude. 
Appended  to  the  stars,  ■  senilis;'  or  ctom«» 

the  meridian. 
AricK. 

m 


Tauru*. 

Cicmini. 

Cancer. 

Leo. 

Virgo. 


.  .  Libra. 
.  .  Scorpio. 
.  .  Sagiitariuv 
.  .  Capricomii*- 
.  .  Aquarius. 
.  .  FUcC!!. 


Magnitude  of  eclipse  =  o.79(dioon's  diameter  =  i). 


Sl/N-T/ME  AND  CLOCK-TIME. 

Osn  very  often  bears  »ome  friend  say.  »bcn  ex- 
tolling the  merits  of  his  witcb,  that  he  5«t*  tlte 
sun  by  tt.  It  is  doubtless  supposed  by  many  that 
tbe  sun  is  most  regidar  in  its  liabiU;  and  crosses 
the  meridian  exactly  at  noon :  and  it  was  with  * 
feeling  of  regret  al  parting  company  wilb  a  siv 
supposed  faithful  time-keeper,  th.it  many  set  theit 
watches  to  standard  lime  on  the  ufi\\  of  Novem- 
ber. 1883,  If  the  orUt  of  the  earth  ncre  perfectly 
circular,  and  the  sun  revolved  around  an  axis  per- 
pendicular to  the  plane  of  the  orbit,  then  tbe  »ua 
would  have  the  reliable  character  with  wbkli  it  U 
now  credited :  but,  unfortunately,  the  orbit  is  not 
circular,  and  the  earth  rcvolvca  about  an  Axb  in- 
clined to  the  plane  of  ilie  orbit,  so  thai  the  appsr- 
cut  motion  of  the  sun  varicB  In  rate  from  time  ■« 
time  throujjh  the  year.  And  as  it  is  convenient  for 
us  to  have  our  days  of  equal  length,  the  mean  lim* 
to  which  we  set  our  clocks  differs  from  solar  time 
by  as  much  as  fifteen  minutes  on  lite  loth  of  Kel>- 
ruar^*,  and  fully  siitecn  minutes  on  the  27tli  <A 
October.  The  relation  between  mean  time  (the 
time  we  use  om  our  clocks  and  watches)  and  totat 
or  apparent  time  (that  of  the  sun-dial)  it  readily 
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^^im^9:M^  -  1  J^V,    ?^^     ^*?  ^VX             X         \  /■— +^ 

1 

IT                                tf 

a:^^^!^ 

^iCV 

TOTAL  SOI^R  ECUI-SK  Of'  SCmMBER  t,  i«j. 


f 


Deci^muer  26,  1S84.] 


IW 


581 


STANDARD    TIME. 

FOK  the  convenience  of  the  tiavcUing  public,  there  have  been  adopted  by  the  railroads  of  the  United 
States  and  the  Dominion  of  Canada,  and  to  a  certain  extent  by  the  municipalities  of  the  two  countries, 
live  different  standanls  of  time,  extending  from  Nova  Scotia  to  the  Pacific  coast,  being  as  follows :  — 


Naue. 

Central  mcndian. 

Intercolonial    . 

60°  =  4" 

west 

from  Greenwich. 

Eastern  .    .    . 

75"  =  i" 

u 

U                            il 

Central  .     .    . 

90"  =  6^ 

u 

kk                  kA 

Mountain    .    . 

loS"  =  7" 

u 

H                           « 

Pacific    .    .    . 

120°  =  S"" 

14 

4                      u 

The  calculations  of  this  almanac  arc  ^ven  in  local  mean  ti»»e,  except  where  otherwise  stated.  To 
change  to  'standard  time,'  apply  a  plus  or  minus  correction,  to  be  found  by  subtracting  the  central 
longitude  of  the  adopted  standard  from  the  longitude  of  the  place,  reduced  to  time. 

For  example :  the  standard  of  Boston  is  the  '  Eastern '  one,  carrying  (as  per  schedule  above)  the  lon- 
gitude of  75°,  or  ;  hours,  which,  subtracted  from  Boston's  longitude,  71°  4'  =  4''  44"',  gives  a  niinus 
result  of  3°  id,  or  [6  minutes,  to  be  subtracted  from  the  printed  mean-time  values  for  Boston. 

Again:  the  standard  for  Si.  Paul  —  the  'Central'  one  — is  6  hours,  which,  subtracted  from  St. 
Paul's  longitude  of  6''  12"',  leaves  a  correction  of  12  minutes  to  be  added,  in  order  to  change  to  St.  Paul's 
standard. 

The  following  table  gives  the  correction  for  a  number  of  the  principal  cities  of  the  continent :  — 


STANDARD    TIME-TABLE. 
Correction  lo  Ije  apjjlied  to  local  mean  time  to  obtain  .standard  linic. 


Cumc- 
Iknt 


EaitpoR,Mc,    . 
Baneor,  >1e. .    . 
Augusta.  M«.     , 
PojtUuid,  Me.    . 
Conconl,  N.H.  . 
MinchcUei.N.H. 
McMilpelier,  Vl  . 
Burlinglcm.  Vl.  . 
BoAton.  Mau.    . 
SpriilitfieLd,  Maju. 
Northunpun,  Maa*. 
Ncwpoit,  R.I.  . 
ProvideiKCj  R.I, 
Hutford.  Conn. 
New  Haven,  Coon. 
ALbany,  N.V,     . 
New  York,  N.Y. 
Unca,  -V.Y,  .     . 
KyratuH.  N.Y. . 
Hotbeswr,  N.V. 
BiiffiJo,  N.Y.    , 
Nemik,  N.J.    . 
Ticnlon,  N.J.    . 
PhiLuklphia.Plnn. 
HarrubuTE,  IVnn. 
PLlubUTB,  Fenn. 
WiLmingtoD,  Dcl. 
BaJtijiHR,  Md. . 
WafSiogton,  D.C. 
Nariblk,  Va..     . 
Richmond,  V*.  . 
Lynchburg,  Va. 
-  WheeliM,  W.  Va. 
WilmLngrao.N.C. 
Kalcigli,  N.C.   . 
Chartemn.S.C. 
■JblumbiK,  S.C- . 


'  IntcrcolodUl 
Eaalern. 


—  10 

-  9 
-'5 

-■4 


+  16 

-  3 

—  I 


+  6 
+  8 
+  5 

+  "O 
+  17 
+  »3 


I 


ig    Erie,  Penn.  ,    . 

—  1;  {DevclBnd,  O.  . 

—  II  ;  CaLumbuA.  O.  . 
— 19  I  Toleilo,  O.  .  , 
— 14     CmciDnali,  O.  . 

—  14  DetiAE,  Mich.  . 
_Io     Ijniing,  Mich- 

Gnuid  Haven,  Mich. 
Fort  Wayoc.  Ind. . 
lodianapDlta,  Ind. , 
Chic'ED,  111.  .  . 
CaiiD,  lU,  .  .  . 
Springfield,  UL  . 
Cslrna.  IIL  .  .  . 
QuinCT,  IIL.  .  , 
flilwauk«.  Wit.  , 
luiciYiUc,  Wb.  . 
Madiun,  Wb. .  . 
Superior  Giy,  WU. 
Dubuque,  Ja  .  . 
[>aTcnf»n,  lo. .  . 
Den  Moinei.  lo.  . 
DuJuth,  Minn. .  . 
Si.  Paul,  Minrt.  . 
MLnncapolu,  Minn. 
Si.  I.01US,  Mo. .    . 

iefleiaon  Cily,  Mo. 
Lan?ias  City.  Slo. . 
St.  JoKph,  Mo.  . 
Lawrence,  Kan.  . 
TofRka,  Kjd.  .  . 
Omahx,Neb.  .  . 
^  Ljqcoln,  Neb.  .  . 
la  Yankton,  Dakoa  . 
•¥  IS  Lj  BiKinark.  Dakota  . 
+  ao  ]i  Savannah,  Ga, .  . 
.»14     M>lle<lgEvil)c,G>.. 


Ceni 


.ral. 


tt«. 


-»o 

-»6 

—  33 
~aB 

-'5 
-19 
-16 
.-lo 

—  3 

—  2 
+  1 
+    6 

-  a 

—  4 


+  3 
*  .1 

•'4 
T  9 
.*■  »» 
+  '3 

;i 

+  19 
+  11 

+  »3 
-17 


I     flUhdBid. 


!  JbckflopvilW*  Fla. . 
tVnsiicolki.  fla, 
J^iringtDn,  Ky.  . 
Ltniijville,  Kv, , 
Knoiivi^lc,  Itrni-  , 
NaAhvillc^  Tenn.  . 
Memphis,  Tcnn.  . 
MDnipHDCTy,  All. 
HiiDUviLk.  AlsL  . 
Mobile^  AU.  ,  . 
HoUy  Spring,  Ma«. 

{ackvBi.  MuA. ,  . 
lew  Or[r«n3,  Ld.  . 

ShrcvcpDrt,  I  j- 

Uitlc  Rock.  Arlt. . 

I'ort  GnaoD,  IniL  Tet, 

GaJve«dn,  Te*.    . 

HcnubHi,  Tex   .     . 

DiJIas,  Tex.      .     . 

Auitin,  TciT.      .     . 

Sail  Anion  JO,  Tei. 

Cheyenne.  Wyaming 

Denver,  Col.  .  . 
'Sanu  tVaK.  Mfx 
1  Helena,  Montaiu  , 
[Salt  Lake  City.  Utah 

VifKinu  Oiy.  Nev. 

San  Dk^o.  (^L    . 

Sacramenlfl,  Cal.  . 

Sui  Fninci^cu,  Cfll. 

Olympia,  Wa»h.  Ter, 

Portland,  Ore.  ,    , 

SKbec,  Quebec    . 
Dnutit,  Quebec . 
Ouan^  Ontana    , 

TomniD,  OnEiino  . 


Corrcc- 
Udb. 


Ccnlnil- 


Almmiain- 


PiciiW:. 


Kutem- 


-^  IE 

\-% 

I  -'J 
—  ■) 


-  3' 

■^34 

—  I 


+    4 

■raS 
+  j8 

—     3 

4-  lo 
+  11 


*    3 
+  ■8 
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MAP  OF  THE  SOLAR  SYSTEM, 

The  orbits  of  the  five  inner  planets  and  of  many  of  the  periodic  comets  are  given  in  the  accompany- 
ing diagram,  which  is  drawn  approximately  to  scale,  the  orbits  of  the  sstellitea  being  enlarged  to  pre- 
vent confusion.  Saturn  would  appear  at  a  distance  of  3.62  inches  from  the  sun,  if  its  orbit  were  drawn 
on  the  same  scale,  Uranus  at  a  distance  of  7.29  inches,  and  Neptune  at  a  distance  of  i  z.zS  inches.  The 
shaded  portion  indicates  the  region  within  which  the  asteroids,  or  smaller  planets,  are  found;  and  the 
orbit  of  the  largest  of  these,  and  those  longest  known, —  Vesta,  Ceres,  Pallas,  and  Juno,  —  are  given. 
The  earth  has  one  moon;  Mars,  two;  Jupiter,  four;  Saturn,  eight;  Uranus,  four;  and  Neptune,  one. 
Ceres,  the  first  asteroid,  was  found  in  1801,  Patlas  in  1802,  Juno  in  1804,  and  Vesta  in  1807.  The 
first  asteroids  discovered  ranged  between  300  and  600  kilometres  in  diameter;  while  the  smaller  ones, 
which  have  been  more  recently  found,  often  are  not  more  than  from  20  to  50  kilometres  in  diameter 
(10  to  2;  miles).  The  distance  of  the  sun  from  the  earth  is  said  to  be  92,500,000  miles;  and  the  distance 
of  the  nearest  fixed  star,  if  given  on  the  same  scale  as  the  diagram,  would  be  78,000  inches  (about  a.  os.U«- 
and  a  quarter). 
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*oltDE>%  diiilunWv  fi4iur««of,3tt;  hoD^ 
orihrr  intrmliarithlp  nfi  lU;  laovtldf  ot, 
■I  UiiMin-*!,  sildmK*  M.  WSl  uiibrv- 


uoloHlcBl  (nOun,  U:  •uumpHWIuDa  by. 
te:  wpceU  of.  IK;  ilrlnfBUp*  U,  Ml 

•Obcl ur.  nn CsniKlliia  •Fitn'i'.nii  nol- 
nffii  i»?nat.  tSV.  IMi  v'uIuic'^J  **'(^Lfua, 

prE'irilii*'nt  mjtlht'mnllfliid*  M.  171^  n- 
imnufpran-ntliiMuf.Mt.  170.3111;  ilall 
of.  lu  Ami-rit».  100;  Eoifilrr,  Inii-Mf 
f>i>n4«ir«ti  of  irortl^n*  uf,  -SM ;  In  Xf^lt 
AmrrlRn  anil  AuMrulla,  'JM  :  •IMl»l» 
cf.  1111 

BrlKua.  K.  I...  on  HtwJmty  tan,  K%. 

Brook,  0,,Jiin,,(Fri  ivlpotuvn  ufM,  UA. 

Uaooli*.  w.  K,  A  iitw  lAw  of  ot^nle 
cnliitl'iu.  iSl.  ihn  nmRnllluu,  by  ink. 
Hne  utluiil',  of  llio  hvxrrof  Ihr  tliiy.Uv, 

HVi'nAiait.  A.  II.  Time  nlllu.iul  Inilni. 
iiipnia,  UJ   '<}. 

ButkUail'a  Ilet'..r>1  at  Kllfii  Wilun.  re- 
lit wort,  tvi. 

BallitLOK-alurif  rulUM:U"r>  *'t  V-  fi.  Q^Uorul 
nutnini,  toi. 

ttumu  or  |il>]r*><H)  •<'in-lsr>U,  IK  i  of 
u^lalilLip  litftirrujiUou.  Iii^. 

BOvRr*.  Klwird.  A  wMvr  uwuf  (dan- 
Unc  lll)t»I1o>.  SIA. 

Run.in'i  ,t   II  I'  ..f  nxiji'in  pliiiiutiaphy, 

rBuakMi44  ■t4|ifr*«lL»n.  o>u>r  "'f,  ."Mft- 
'  Buii<i^ni>'>*  *(>i^  Fiv|iuBil>-(i  of,  fir  Hi- 
biiin*.  VI, 
OullH-ioaklnK.  ■denllflc  lu:. 

It.  tf.    Wltilwiunn'*   Klcnrldty.  ir- 
Ttrwffl.  n. 
..>lEn<lHt.  Oiinl.  K4;  (Mducv,  IMi,  tU. 

S otitic  |"'V«<r  of  mau't  layt,  ta. 
nfiH.  v'fU'pt^  Ifi  |-l<nt'ifn|iby.  V 
Co*imJ'i.    nffllintJHili'irlcul    illtcoi'fftic*    In, 
flfi.  rjkrilM|rirtki*  In,  £i«Vi  f*ci1u1cBl  and 
■iiiutii  >it>i<-Fi    innvy  oC  3H;   lUbl- 

I ■"  ■^•Tl'F",   ^\t". 

OikiJIkii   lliuimi.  StA.   Items  nllw*)'. 
'      rftu.  b^ivfiuL.  *iiiniiln*  to,  SI. 
''C<>»iil.<.'ui<iil1>.in«;  Foutn  btiKcun  Atlu- 

IK  atlFt  hid  lie.  -i.il>,  tU. 
dnoni.  fon»nIli>i>  .7.  VII. 
ratboli  nian.vnli.  I'lullrliy  of.  tlO. 
iWbunli^  *DlJ.  *i'JM.  ilnitliy  of,  m. 
Cabhjht,  II.  ^-    Kill>Ki>'>  (lirg^itln  i)^ 

Wffl  of  «l>tr]liulliia.  Ml. 
I'^lif  tim*.  I*.  II.    Tim  bwialkn  fuin*; 

ppnUniiiufe  4*ttf rl*<iu,  *.fZI ;  Ibo  In1ll>' 

Han  of  divp'Hii  ittfliilnii-  SK- 
C*iiri!iTlil.  \V,  Lull.     E.lgaUoD  ol  Um 

Lnt^f  nnliorial  livaliJi  irihlbllian.  AU. 
Cori^ntvr.W.  I...  aji.1  .'citnft.  Ili,<fn  atn- 

nrt^loD   of  mn^pulB   wllb    (rrrflrUl 

pbrnamDna,  iU. 
Oaronufft,  on  nirv  tndukfilvn  mcllnmnpur, 

Owr^  MmdJi  or  ih>  UXKiMlppI  nillvy. 
mIowTd.  IM. 

I-.   .       ■-■■».     ."■.  ■'f.KX 

<  nlnl.  Ml. 


OnuMalin  Ucooliiim.  Sn&. 

Caniu*  of  Roiiinl.  IWl.  nvorl  of,  tr. 
twvmd.  Ji".  al  Indli.  S».  nnurl  of 
rnlmt  KuKi,  l<>*0.  mi(wp>l,  )1«; 
trVTiilb  vi.>Tuuiii<.f.  m1outf^.431;  flifblb 

I'liiolH'llum.  Ul. 

CtMrtiick.  B,.  un  prapuailaa  Itor  Dboltrai 

ClAUvBcrr .  riplorl  nx  Toyan  of,  nrrla  vod, 

H^  IIS,  l!«. 
CbunbHllD,  T.  C.  no  slular.  lU. 
CliaDdlDT,  B.  <;..Jua.,  on  nlmuoaulu,  HU, 

o^vlor*  of  vulabl«  uitrm,  ami. 
Chnolnii,  Z.,  on  HUltara  of  Korih-Amrd- 

mn  toIonla.SI);  U«d*iu1  euunty  ^v- 

■mnani.  IK. 
Clugnionl,  ilr,  on  rliolm   il]>1nf*cuni>. 

KM. 

Chmiliial  affinliy.  3Mi  ■imIih*.  wa; 
ohaufva  In  rrlaUon  u>  iDtenMtr^nltni*, 
Ut:  alnurnu.  nniati  la  AuiMioan  kmo- 

oIaUOI}  vf  oairimritua  i^ll  Illr1l*la«  ff  *\u 
rniliirr  of,  JA;  atfrlloli  of  .Imr^on 
aHutlatloii.  'f.  101 ;  ivii  liooLi,  un 
flii'mUliy.  Klomcnia  of.  Mu;  "f  A>l;.  lil; 
IninnrUh^ir  of,  In  bloloiy  mttii  mvdlclnr. 
tbi,  tDuiiitoIo.Mo:  tauon>ln.i<a;  nrug 
rcMur.>lnDL-lM«.li>«;  uf  rullvr-mlllln^. 

no. 

CibnMiU.  aMortaUiin  of,  ail. 

fAonunii  itroDp.  HI. 

ObaHBoake   loaieclcal    labunwry,   in. 

4*1/ 
CbHbir.  F.  t>,  on   Ut^litwarv  (MloKtoI 

■urtn*.  SU. 
CbleknlnK.  J.  W.,|un..  and  (lurdon,  J. 

Con  ttfnfiinuulnainirtlaii.SIT. 
Cblld.llfe  aiuoDg  th*  Uniatiat,  UK. 
Cbllr.  ■burltflrm  of.  *n. 
Clilppfva  hiillan*.  bird  uouiooclalure  vt. 


Ch1ainyiloM:lrtflMit,  JUO. 

Slorln*  Bw.  Klubllib-  of,  Ut. 
olm,  141;  tadUua,  W4;  dldnrHlw'i'. 

■Sn:  ti»l>w«t1on  for,3M. 
Cbrlida,  on  Itiv  (Immrleti  ubanmlonr. 

Ct. 
CbTUUQo*  tcrmlnt.  MQ. 
1.1  in^f loll. fir&l  cy^-rn.  IvM.&TT. 
<:hrL<n.ilL>irv  H.I  .Tnptn.  "A. 
(.'Ixtli.  li.  >V*..oni.iiiiiinUgaaIlb*  Kowak 

RWcr.  i/i.  Mt. 
Clnrk^   liiilliui   alicn-ltniuua,  rovlnrtd. 

un. 

CUtto.  y.  W,.on  Tmlniw,  nil  Klnnvnu 

uf  ^lioiuliiri'.  ruTluvcd,  000, 
Ci.Aii'i'i.K.   R    Vt.    fUb  (Mnalna  In   III 

Ni>rb.Amor1r''n    miunin    rack*.    S4; 

Oib-raiuAIn*  In  Kortb.AiriDrlnili  nifrk*, 

no. 

ClAypolf.  K-  W.,  on  lUh-rvojalna  In  Bllo- 
riu  Tack*,iUII;  Hciion  auroaa  Itmniyl. 
niilK,  SM;  inuiiUlun  uf  bnla.  SIT. 

Cllmaloaof  Iwd  b<Hn1*plivro«, 'JM- 

ClocAa  of  pivlilon,  Izi. 

Cli>Qk4lnio  and  Bun'tlm^  ill.  !i7^ 

Coat  In  Alccru,  W. ;  (liTimui.  3iM. 

Coal-Aolil.  Tpjiritfrln,  VX;  IVnnaylvabla. 
Ul;  iiitofurc*  of  K'niiif ky, 33&;  mlnr, 
ptiobiiiMtib*  uf  ln»i  lur  of,  as. 

Coui-piliii  '>r  Alaika.  lit.  Ml;  tlKoal-. 
Impm^'^ni-nl*  in.  20* 

Culd-vavn  <aK>.  i*!!.  "«< 

Q(i1liicUori>,  iriimir.  Ii>  mDMIlia*,  M, 

Collff  r  ntatbumBclc*.  'ist- 

Colllrr'*  iT-irfbu'v.  rviVv^.  4T1I. 

OslltmaU'r.  (law.  T4. 

Culonln*.  .ViTi-HriraEi,  icvVoriiNMini  of,  UV; 

•Ptllf r>  of,  -ila, 
Oiluci)'.  iiMwl.  In  .\iui>loi.  tK. 
Tulut  of  Ibii  ryr.  eliaar>  In,  ^Vl,  til. 
(.'alnrnilo,  rork*  ,<f,  All. 
C'lilort  of  *urt.  '^1;  of  Tmrltbli*  ilara,  tCQ. 
r^lor.HTiac  In  livbr*.  itJ.  £M. 
Oimbutiion  of  nilttuni*  af  carbon  tnohox. 

Idr,  bplroV'o  an^l  oiyrvn,  Cvt. 
f\iiiirt.   new.   U9  ^    UC-1T    pcTiudlf4t,   Ul ; 

Wolf.  XK. 
Otnima.  u>t  of,  In  ailiiuLinc  wrtllag.  I. 
Cuiuiucrflid   Klulciti   Dl   VnlMd   ftlaloi. 


CommuolaiUaa  b«<*«*a  ibtp*  ■*  hk,  M. 
Cornpaaa.  nafbrtff,  liO. 
('iinmiaa  ai  adkiKln|  adMnilBc  iMVmu, 
Uil;  lav*  of.  nulltilrd  by  oiocauir*  4r. 

C<>u<j«pbilua  ilUalmflli.  MA. 

<'onncor>-pl]aan.  primitive,  AM.  i 

Cunidbuion^  vord  lo,  SIU. 

OouK.  .\.  J.    Knot  Doalar,  lU, 

Cmk.  U-  ll-.ant»lo(tBalrarvo3r  «f  N«« 

Cuokff'B  llird  uumiinflaaDrA  of  tlia  Cbl^ 

pf*%  EtiilJan*,  'JUu 
('Q.apfmiJi^ii  OB  fli<En-f>i   kt]  ilfvolopooai 

ot  Hli-ricc.  411;  I"  -  '      ''.iik,  tt*. 

Cor».  K.  r>.    '.'air..  '-HOla*  by 

minjiFrailiF   invln^n-  >l    aftvimj, 

nipr.K.  !>..  en  alllnlUM  of  •anHaaa.M*: 

iititli.i-'iii  of  Uaoiaulla.  MK. 

".   '  rvUy  auinmor  •ctwul  uf  an 
111. 

.( ifpo^lml  riKinallolw,  3W. 
(..lilitU.  I~  I...  an  Soulhl'aaatHtlea.  IS. 
i.'ijllrrliri    .Vppllnl  IIIO<hMi)0>.  n*in»4. 

1110. 
Cjuura''    Ikfij'   111   N'onli-AnirrVou     k4r4a* 

tvitpvrd,  hrt. 
I.'rali*.  •Inrnclb  of  niuH<*>  of.  Ul,  Ml , 
Craluk.  I>.  n..  on  auuplj  uf  mna,  SM. 
(Wnx.  T.  )l„  on  lUoUuTnl  blitari .  MS. 

I'fwili  of  l'nli*l  fliMo*.  M!-  I 

Crrrl  Icidl ,  iiiiinUMiwndsf.tW.       ^H 

l.'rcUitrL.ri>  (.Itoti^bVca  ta    Oa'  il»*.  f4  ^^H 

ITrlAhlon  l^riiahu.   »b     irt*r'pit«a*Dn     IB  ^^H 

whoolt,  41';.  I 

CriH*. -1.  Ji  Bi.  on  valrrrMfv.  IS. 
Cryauttlor  ruckhVI:  e<  nank.iiMi(.  SSi 

aohlau,  K<;  •pralwHit  tllMHrailnc  oti- 

(tnot.AII. 
CnaUlllMilaa.  alTral  of,  on  MdlKrat,  UL 

CUItart  prflDda,  Mi. 


NiHtk^AlluilMh 


CuiiHfutiu  Inatrlpllonat  lO. 
L'grmi1».   AllouUi:.  Ml 

Ul.  IM. 
curtli.  .1.  ^..on  Kuliy-blll  biod 
CiiMli'i  BObci  of  «lD4-cu>niBI>  on   >■••• 

bll.  us. 
Cuahlnc.  F.  It..  OU  Bit  amonK  lb*  ZhH*. 

am. 

ruit'i  lanruaRta  -if  Anioa.  r««1«««d.  INl 
Or^lorif.  lib'  III  i*or*l.  4dk 

Cyfiuuea.  XI :  •ludr  of.  Ma. 

<\  UFiia.  anilililillta  rpMI.  SM. 
Cyxoplion  <rliUb>.  buttt  «f .  Ut.  tit- 

t>ju.t.,  Vi'.  II.  OBHinnillM  of  IW  Mt4. 
Iu>ra,  141.  Ul:  a  UuanliBUt  i-wpMOo- 
da.tll^  a  rHnaifcabtaiKvilrpaul  aat- 
Itwki.  M. 

lull,  W.  IU«n  (iMlnt.  IM;  labnna,  SU. 

Ikalllnarr,  an  abamloai  ohuivoa  Id  nikUiin 
lu  ■JoiQot^Bnliai.  iK. 

VAUt.C.  L.     "  ' 

iKnnl*,4;>- 

luna.  i.    !>.,  «« 
ran».  XW. 

Danlall  iMcniatli'iial  filai  •Mtum.  Ul.  4M. 

Iinila.  on  Ci>imi''»'>al  >i>  dlialnillla.  4tK. 

■  ■■•lt,W.  M,  [•niiiiUu*.  Ul.  4tt:  ll(U 
In  till'  dpYp  M4,  VI;  IHBiH'l^irn'  and 
ll><'llii»r<aliill.irultr,|euu*,  lU.l*, 
lomailif".  and  Ihiv  t«  oara^  Ib*^.  tU. 

Da. la,  W.  U.,  un  (nlclBublMl  dwatdM. 

IKin.SK. 
ti»i>Viua.   W.    Ibiird,   on   mnnoaUui   atf 

N^.nb   AHKtln  otlh    ItramtaBd.  flai 

nrnv-i  of  Kaklinii,  MO. 
|>iw  »n.    .<rv  Tolmlv  and  IfavaoA. 
L'nt.ililllu  IIMIini<K«,  14:. 
Iicuf  laiiliv,  rafmof,  344. 
Ilcnlli,  .1U.aM. 

Lhalllh'iVfnl,T«.m,>I1.  W».S«>. 
UctiU  •<  rdllooa.  sn. 

i.aia  drolclBa.  udUMIon  of, 


A  oettBtlllr  UB^r  of  Uw«- 
ayndlBBl   to  Taooal* 


J 


DclaBarr*alD4ry,3it.lM;  Vmloflnl  aur 
ivy.ljL 
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Dt  Uijiaui  iDfiiiiiFlal  mnlBl.  lit. 

DHiiioJIum  MulUlidluia,  SM. 

Unnlupoiiiiil  tbHiT.  111. 

Usmr.J-.oa  nbsoil**!  ohanffw  ly  rtluloo 
19  mlcra-orf  Hif tm*.  3b< ;  oioiUtiiilOD  of 
■lADinil*,  %i;  •liiialtt  of  ■Dlld  corbonls 
■sid.ia;  nilUilon.i»;  •lonyt.lmm. 
I»,  3n :  t«If  nor,  3i^ .    I^w  ■)«  Unlnf 

DtllrF,  J.  a.,  on  Kniiiilaa  Aatt,  'I.  On- 
|DD  rucka.  'I:  I'luluiikk  vuiOa,  M; 
nilewilc  niHl,  lU. 

DHwHDrtaD  niiiilsa,  1«I. 

DUInfrHlno  b  V  av.  H3. 

IllHsctMliili,  ISK. 

I>l«tflIiiii1oaof  LVii>idHA.3N;  tbre*.vU4 

Dlion,  n.  B,,  on  IneaniplM*  wiutfuiclaii 
or  mliturvxif  «tfbtinmiiaaildr,b|rilni. 
(ED  aud  oijKta.  SM. 

Dolivll.  on  dvttmvlliHi  of  narnlf,  SW. 

Delwin.  I).  K.,  •>»  ih»fMfniitilMl  dl*- 
Vfbolliiu  of  uilmalf t  till . 

DoualM>,  -\.  B.,  un  Flnrldi  iiiuiinJ*,  S44. 

IteugUp*.  J^  on  tAaat.4lfnalv.  'i/o. 

I^inilaM.  w.  A.,aD  Hnlng*  IniDlntloni. 

Dn<li|i»,  tU.  IM. 

I>nd(ln(.  iatf-tm.  M,  MI.  1«,  139. 

Drift.  Mmalnr  of.  73. 

Orumlliu.WJ,  411. 

Dadlpft  K.  11-4  *"!    (nok.liupHCkiti  oar* 

Mt;  w«Dd-M«UaOB,  U. 
I>tr0t«T.  W.  L.    Efftct  «r  cryiialUnUon 

ooMdlounl,  Ur.JU. 
Udfinf*  un  orfanlo  *vnluiton|  US* 
DnnM*.  buft  of,  1(1. 
Dub.  W.  a.,  un  Olilo  Dou<Ii.  M. 
I>iif J-,  t*.,  uf»  MlprvbtvruB.  Jffl. 

l>uii-ir^ar.ll..  CO  AlUHiiImannropuiihlo. 

u;. 

Dviirf  me*  of  mffi,  410. 
U)  k*.  inp,  IS*. 

DjBuno^nrtc  iMeb!na*,  114;  necM 
piDiin'ului  UCl;  ipRnnnncDt  irf,  M. 

Kulli.  fii'r  uf.  1".  Mii  Uld  lOO'ipOW,  IM. 

6fl4,  eurrrni*.  iU, 
bRhoiiBki-  of  AiiK.  in,  I4n,  144,  Uti  of 
".B^i.  I«,  m:  of  IMl.  In  IndU.  If;  i-b. 
trMrnUiin  Id  I'DliBd  S«ia,  ICU:   •]>•»' 

DMlr.  aSI.  M;  Ohio,  Mil  fhnienivna, 

obtmttlon  of.  Ul. 
Bvlliaiuk«  In  il»  UuJiBl  BiMB  mill  Cu. 

bla.  Mi^  niMHniniHil  of,  Ul.  tU. 
»nl'wv>rni,  RI(>nlM,  nt- 
U4T0?(.  Jufm.      IMtuiino    mtilNHlt  nnd 

»<:U'»iiJle  hiKTVledA  In  eoinfnoD  olbtlr*, 

HR. 
KtbMiidtnn*,  301  i  •bvdacd  by  Um  TMI>- 

nua.  HI.  >0S. 
EfUpHi,  tkU.cJLarU.MK. 
Krllpllr.  ntilliiiiiiy  i>t,  ISU. 

KfUBOmli^  AtltUOr  AOil  ■Utiatls  *Htloi>  -.'I 

ApiflrlcAf}  fiMttdiilloD,  tlL 
Kiiui.ll-T,    Cblltc*  nuUiMMllai.  IM; 
mllBi-i  h'-u.  ai.i. 

Bdltuh  ilillp.  ntllljUkl  1IIHI4VF  in,  Sf4. 

KdW.ii'*  Ibrvc  wln^aytfwuiof  dItlrltiutloDi 

u/,  in.  ,131. 

Kiluovti.)*.  anil  Ihr  moMta,  U;  In  (toE- 
r>i>t>>.  Hii.  hlgbtF,  lu  UDrmwiy.  tol; 
IniluattlaJ.  Ml:  M  muniallonbl  lumlUi 
ritiii)>'<>(in.liia;i*<hnWal.43bi  Boiktbop 
lu.  »a. 

BdnrMloiiBl  rinTenl]<in.  113:  ntBthuda  In 
U^rwoi7  pmtlM,  so. 

BB-cuManB  of  t4eo*a,  M. 
■■Ibi*b     Uodsni    bl(b    Rpluatno,   rv- 
Tbwial.  mt. 

Kksirli!  c-ndm,  3R;  IwlulnD.  aU;  UubL 
«n:  olruuiu,  jJJ.  Ill:  HuaomyaC  »l: 
laandoacBDl.  tar  TtncO*.  Ml ;  uwnmyr 
r«nnw1>,  Ki. 

Kltcirlo[  cummUaloD.  nutiuur.  In  I^CU. 
dtlpbia,  140:  inimtHiri  or.  lol.  conhr- 
toro.  .tn,  SDf.  Md.  ^uriii^ni  lor.  ila: 

rH<*.iia:  rihibiusD,  I'biiadviphtk.  ;v, 

ttt  Ul>:     IMIIUf  HUbllttalDniU.  tl*-, 

mnunlialOD  erf  ■nnvyi  m. 
ElvculeljinB.  nuaoiuil  Ajofprvno*  of*  lU. 
BiMtrlell)'.  IS.  n.  Va:  aEvaitibt***,  IM. 


*U:  4Mbufiiaf.>t3:  gracronon  «C  tv 
wUfr.BDiror,  II;  laUnuUon*!  iiBlM- 
lion  of,  Ut. 


KlHiralyd*  of  tbUH,  4iM. 
BiRiivmoiirc  tanm  In  ruUaJr  «U.  3)1 . 
Rlvmonlnry  Bobool*  «ad  nunlia]  Iralnlnir. 

ua. 

Elomtnu.  ccnilllulkin  of.  lU. 

Rtuuu,  E.  n..  Ul  omaii  .jf  uoltpd  bum*. 

MI. 
KnblrniBUft  moiindi,  Ml. 
Kmbmiluiri  •ooie  Unt  In.  V. 
Rnil||nllon,Iri>b,tUL 
KnHDon*.  lA.  K..'>n  ir1>i«tlfir.  iM. 
Kndo^  lacnl  of  f ivf^r.-b.  331. 
Enerf/.  irkiwiril>#l..ii  .'f,  IIIA. 
Uhiflnnarv,  l/alnrntf  fur.  niX 
Kognilng.Mal,  Ul-  Ua. 
EnlDiBOluKy.nnnDsrwboslof.  III. 
Kojoon  aintdpofff.  Affl. 
KiVMorlBJ  Mu<I«.  ur.  101. 
Ercot  aeoiAr.  ^12. 
KHa  CaDil.  vnUrnDiEM  of,  U. 
RfTor*.  ma^Uua'  nf,  3313. 
Kaklmo  of  IV>1ni  UnrroB,  )11>;  rnnti  of, 

31  A. 
Ethnufnipby,  FufaUn.  IT;  Punjib,  MO. 

.1};. 
Ethnulij^o  publlmllona.  U. 
RudU  »  « tciU-buak  of  fniiBMiy.  443. 
Rmvpaana.  form  of  fiie*  Id.  ttOH, 
Korypundw,  dlaMnrny  of.  Sn. 
BnponUau,  SSII. 
Bnlullon,  Inw  of  eifiulo.  US. 
ltBlllg*t  lanlHIIuk*  infuiimnani,  UL  SIB. 
BlohtM*.  nadin  of,  IK, 
RtUbliron  ot  «nlaaffill1»-  work.  lU. 
BxparimantolatlODt,  nj[rtoulmrB^  IM19L 
Kip'oniUon*,  AmnlMn.  tlOi  (DUtb-w**!. 

<ni,  DM. 
BtpUtklvdair'nta.  13:  nwdatti  bltb.  ITS. 

Kyt,  iliflT.^-  In  f<i1or  of.  4ii,  til. 

E)«,  bluu.  (ndualdlMpiMtniioeaf.Mf. 

r..  L.  i.    A  pOHlbk  d«a|«  10  mulDnm. 

41IL 
l^m,  Conn  of.  Ml. 
Kdolof  y  aula,  SM. 
FilWin,  191. 
farmnn,  iilnlatu,  Ml.  Ki. 
KiHH'OOiiTM,  I*.  J.     KornlM*  Mmiln- 

aluni  uf  lalMm.  4(P:t«i>WaHi*i*iilloir, 

U. 
PaSimiK.  il«BiT.    VarMcailon  of  pn- 

diFlk.n..  r.iii, 
V  .■  -H. 

I  ,  .i:t. 

I..    ..-      ...ni.Ma. 

Vfiui.'MBiiiiii.  (hmcBa  pnAaMd  tr.  In 
luilk.  4IM;  wMioDl  tuiablBod  aRrawa. 

I  Fi.riTt.w.    The  onllon  af  •  Tlbntlni 

I     .'lijluid.  U. 
I .    .     ii.  iirili..-(hunfa,>taaandmov*ibTe, 

y  '  bmidifa.»*. 

!■!  .  I.  ir  U.    Tba  nionf-lane,  IW. 

P[L.iii?r.,  Jl.  TTi.-  ■vbtno'lrniu  dFtdprttd 
by  ih»  n'nTliinvi.  ill.  IW ;  ib<'  lonwt 
fi^nii*  of  lifu  iltt-ltfnl  M  Ihu  TaHalliao. 

111.  III. 

nrrdaiiip,  d<.Uinl<'i>  of.  4U. 

Flab,  fbnioltiiy  uf.  Ill;  oitlUin,  Mt:  n. 

nial<».  IU>:  Id  iVIurtan  toika.  M,  VO. 

an:  ••ritlowtnanlBnlsaU. 
mahPTivi  rihiblllon  aacaluiia,  142. 
Vlabiiry  buard.  Stulllafa,  in. 
n*tM.  rulotailiai'  ll>.  III.  l»t  Ofl  oE  Ml. 
IHako^  iHiptlny  nF  nun.  rvrttvtd.  40V. 
I>l(ko>  KlKincUy.  rr^'1cv«l,  l(i. 
FlEUhiT.  Alku  C'..  <]0  ibilil-Ufe  HIBODI  Uia 

Omahaa,  141 .  Inodi  li>  tnmttj  M  lodl- 

ant.  Ml  -,  nlpn  ot  frlHiilablp,  lUA. 
Fiaiaia.  B.     dyaullliillan  ai  gtuDoac 

ID  bunay.  SI. 
niaa  ■■IUn(  on  «liiH.  IfJ.  St*. 
Monla.  Ohio.  44. 
Vivn.  Ufit.  W:  M  Ul«h  Alpt,  mi  of 

Saw  Jvimty,  ftst:   „(  ITurili  .UoiMcd, 

VlonilailRtdar,Kt. 
Flortd*  muoada,  Mt. 


Flovci.  W.  II.,  00  ttaa  at  Vnth  ta  tow 

ttaaraMH,  M. 
Plowan,  bluSBlat-nBafor.tn, 
KJy,  11«rot,?t. 
Klylnc-ioapMIK.  (H:  XK,  4tl. 
Fuc-born.  naif.  lU, 
Pill..  II.   'nia  •baniroa  vUcb  fcnotBBUlM 

nroiliKva  tn  milk.  4al. 
rolKJort.  tniUan.Oh 
ViMda,  uutrianlB  to.  W.. 
ToniDlnlton  ftnin  Uolf  of  MmIbIi  M- 
yW^M.  U..  DO  ••'loM»  of  lUM,  3H. 
yoioeaaii.  nvaibtr.  Ml. 
ninrt.<n«,  ifuulw.  Ut, 
Konh  under.  3«7. 
foaaO  norm  of  Blob*,  UO. 
Fuitn^  MoniUy  nbrvote-UaW.  Ut. 
I'oi>all.n.8.,on'*t<ul  iraK«,tU, 
rrum,  llHhuiof.ilrDka*  lii,  3«4i    «ln*- 

pTtfduiHoB  I*.  3h. 
PranBla,  J.  B.,  oo  dBduioy  of  HuWof 

wMtr-iahf*!,  13: 
KranUand,  K,.  on  rbnnlual  jhingaa  ta 

nlaUuu  u>  niii-rD'Oncanliuia.  WI. 
Vruvr'*  (i.^liivy  «f  auuib.aaaidro  IVib- 

■yliatiLa,  rv<1aiir4, 44'. 
PfniloR,  •horMloUBf  bj,  441. 
Krrncb  avodatlon  for  tlw  MtnoMintal  of 

•rkofv.  131  :    ttyWmaablDa.  lit.  «*!; 

mIoalLAf  uifaalont,  4u^. 
i'noh-iiBWr  faunoa,  KM. 
i^jritan  MhDegnpby.  13. 

Q.    Toraado  pradbMona.  Ul. 

O,  A.    Otorfa  Bonibam,  porttall.  tU. 

OiAy.    lt*tX«ali,II..IMrk]r,aiidLo<IT. 

lar. 
Oaoa.  a.  H.    Tbs  lawour  of  Out  i*rlUU 

aantfa  In  pbobofrapby,  A. 
Oalnnomcwr  of  Iiktiiit  irlna.  XO. 
Oaonaii'a  tnctloituy  or  alUiudH,  4»1. 
Otaiat*,  e.     Tht  oUmI  lltinf  lyps  Of 

H'ru^irBln,  <*4. 
Oaman,  O.,  no  <;Uiinydoi»lH*m.  NH. 
(lu, ^lalnheilun  by,  MU:  naponilo*  of, 

tu. 

Omm,  abaorpdoD  of,  by  atfcU  HI. 
OautbM'*  lUfnllon  Irgiod  of  tbt  Cxek 

IMIana,  r*How*d.  4M. 
UrofnpblHl  daaallliiMlon,  MS ;  lUMevfrr. 

nrBui.tll.  illaiilbutlon o>«nllBa*i, 811 ; 

la^irk,  HuAaian,  HO. 
Otompby  of  Ihv  ItatUa  »i*a,4Mi  alOBk. 

•Ion  In,  Ml;  of  Kuiopr,  tM:  ninlml, 

S»,  of  MsMlnc.nR;  fWtnDyVm. 
4?t»lB|lwl  «ad  nawnl.faliiory  awii?  of 

Ctnanta,  Ma;  rormalliina,  MrMauen  oi; 

VI:   ouuia  of  Aaoite*.  3*1;  nllvay. 

(idd*,  »>:  avallon  of  Brtllik  aaauol*. 

lion.  n. 
CI<o)c«]i  of  Karopp,  IM;  of  MOIt>.«a*Hni 

ranoaylTuln.  44T  i    of   doatiiallHlu. 

«Tat  milaa.  rerloind.  UO. 
U*nnHUy,  Rotlld  a*  a  toibViok  ot,  441^ 
DtriDUi  Mid  AnaltfiB  alMaimln.  4M: 

Rial.  30U:  oifiaau*'  •od(4y,  m ;  aipa- 

dItloD  u>  C^ni  Town,  ue,  ModKonr 

work  Is.  IM. 
Qarniaiiy.  biflicr  oducUlotl  to.  Ml. 
OtrinlnulNtf  ],ljuila.  rotation  npcrlmmla 

on.  •".  ni. 
OErii».4<0;  daamietlonof.aw. 
<thM<>.  InioUNilJaa  of.  Hi. 
Ukuil*'  i-v*#ow»y.  Wl. 
Olblii.  n' .  III!  aoniplri  Inonianla  aoMa, 

::M.  iict>>ciiuii<.u  of  aleoimu.  lU;  *IM- 

rri>ini>t)va  f.}r?,«  In  Tvltalo  nil,  3AI. 
Ulibrn.ii.  K,.an4«ni-'llunnt*imnia.ll, 
OlIbatL    tW  La<t,ft.  .1..  uid  tiUbiH. 
Dill,  I>.,i>d  parallaiDf  UtiO  lUn.  'i. 
ua.1.,  T.    UuMlilnUDn  of  iliv  idi.tiuaH, 

3U;  the  Bjnia  of  Ornllhoib]  nolmt.  tin-, 

Uw  Olilaal  UtIU*  tyw  of  HiKtiMlm.  &M- 
0(l]iln,  M«  !4i,n  noilLin  caatHal.!,  SA. 
Ulrnud.  lirwt  frolO,  VA4. 
Olnflal  aiuuii,  aH;  pHlad  In  JStw  Zta. 

Iwiil.  (in:  poi4m)Ib,  Ul.  Mt;  aabnar. 

Canoi^ilrplh  of,  l*t, 
uiwdrr,  KhM  la  a,  U4. 
OUIahir,  J.,  oo  PaloUaa  MnloiwUoo  food 

m. 
OlaeaH.  ■ryatolllatUon  of.  tl, 
Onslaa,  VcvnioBl.  an. 
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0(iM>tti1II»'  *erk,  ftMhttlun  of,  IM. 
0(Ki|>B,  <*,  5nwii,   Thr  fiplurlDf  «uyic« 
of  Ibr  Ch(llvn(ur.  miFHnl.  (/I.  lit.  ifa. 
Qoodr'*  (lTbl1.>|rr>p^y  nf  rrilrttft  llalnl. 

OMHiMn  ui'l  Uiiiliill,  liU  •ululilllTy  at 
(itortna  (H,  Sti. 

Aordon.  J.  <.-.     Mn  l,1il«ktna|[.  J.  "W., 
I     Jiin.i  nn-l  <(i>'tI..n..P  t.' 
kOcnlaii^  ripc'lliltiii  lu  llujiuii  Stialt.  IIM. 
I  O'.itii,  J-  H-.  ^n  I'-  :1,  f4J4tl  nn<l  uroAflJtf 

Itn);   «>|ip<iri  at  irrlKMlon.  IHt:   lawn 

■Dd  wuiiiy,  KP. 
Grav«t  uf  Alatw.  MHL 
any-  '*■■■■  t^un  or  Xorlh  Amrrlix.  lU; 

on  nwOr  af  vKpo^di  polton  in  •nnlloiKr, 

)M:   Xonli-Amcrloui   H|{tiailui>,  OTIi 

SrDOuUal  ton  of  Nortti  America,  n- 
t*pd,  BM. 
OndjF  iwrlT,  mcue  ot,  7\,  imp,  K;  t*- 

IM  iiiiiMrQD.  IVl^ 
11»niK.<.'.  K.   Stinlt-iliikliiv  bjr  trtnlng. 

Or*Tibc'«  Lt«*f'Dt  III  pbpiDUirTi  r<nl4«T«l. 

UD. 
OrntDvWb  aliAvnftUirT,  41. 
OnMb.  Ut. 

UgMilDDpr.  (llalli  or,  Mt. 
Oulf  it  Urxitxt.  kwl  of,  WU. 
Ouminlrur*  nitun  oif.  KiV, 
<lan, nixMiic,  MB:  i|iiM|]an,  11. 
GcKHCT,  Kdmaiid.     nnlilHl  rtuarch, 

M*. 
Qjrpiam  itnH>p|i>.  33ti. 
UjnUca  of  iltirMlnB  pmiliilDni,  M. 
OyNMUle  vorklnc-ineitol  uf  oiMtwUe 

ODmtiiua,  UO. 

Iliam.  It.  A.      iJKniiIu  (gBlui  iiriilH 

lEwiu-,  .v..  on  r«^l]oiintoDif  nniltridl  puki 

tlalr.  II ,  on  wantjhiiu).  SW. 

lUtl^urban,   k-  G,,  nn  olii'vt   oolorny  In 

Annrlca.wi;  Vlnlsri'l, 'MS. 
lU^I.  .\.,  un  ni"(iijn  f<f  Hyutrli'ii.  lU. 
Hil.L  K.  H,    Tlion.ll.-lfr<t,»l. 
ICftll,  k-  II-,  on  llnll  f*)iiHTL4,n>,-nrjn,  S0T. 
lliJl,  J,,  on  dtX4'«<'fy  ^lf  Kvrj^urMaa, 

lOfl ',  t^tuioDm  fif  Cliccruiiii;  (uid  Wjrtrrldjr 

llallKUtr,  i>rutt,  fottnil.  30*. 
BiiDpwin.  T,.  uH  apiiiTHili'iahlp  qoatlan 

llhTiiUnrrin,  '^Z- 

Knf^li,  4n«tiijoljon  in  nmattAiZM 

llaxrv.  L.  J,,  on  nvvWlilii  nnula««f  drtlt. 

lliirt,TioH,  W„  nn  ilooMfUl  oliMi  I  Ulimi, 

sia.  (lorwB'btiiarlt*. ism. 
UnrrUiilnTip  U.  W.,  on  nklrruld  rln^,  SM. 
lUili.  C.  r..  lablrl  In  Irciiuir  &(.  tt. 
|]iirti»>lro]Lrff«mmdlniialrDlr,aM~ip1>y»- 

iutodotl  labtnlory,  W.  }9i. 
OAirkahBw.  J.  L\,  on  8«T<m  lunnpl  ndl- 

w»y.a"- 
H^Ynat.  II.  W,    Tli«  (lone  nc*  In  pntilt. 

lurk  urebMldiiy.  IM. 
UHlUiaHDd(llaD,puliIle,t4U:  ahlUiloa, 

InWRUUIaiul,  US.   IIO:   nnUaiwI  b«rd 

ar,«r. 

Boiii**  lUport  00  Uw  loUnuiUUDiil  vtblbl- 
Uon  or  •itttrtrliy,  rrvUvnl,  Ml. 

BfaiiMi  lonof,  by  ndluloii.SM. 

HaaMO*.  BOW  niop*  t4,  nuiM.  6M. 

■mTi  O.,  on  Oan  ot  bl|h  itpt,  <!&: 

HMIprln.  A.,  on  IbnimnKMn,  34:  tvtilii. 
ry   ir«(Of«y    nnd   poleopiolDBy   of   lliu 

INImbolii'i  jir^unUi  icImiuAd  iditmiiMi 

n^. 

tJrmhUlr  tn  [ViinaytmiEa,  V. 

H>uiy*a  nil  my,  Vu. 

n,'rrloli.  t"-  l..,.in  I'rowua,  IS. 

nvr««li^L.  ^r  WLIltnro,  mciDorlAL  V1n4»iv 

or.  (lu. 
IlltionuUoii  c^r  towtr  irrlilmuiH,  Ml.  tfl. 
Illlllk<r'>il1anlel«<,r  lun,  WI. 
UiLoaiui.  K,  W.    Till'  *tc*9  •toy**  of  lli« 

ttcaUmliK^*,  sot. 


ttl^ril,  J.  K.,  on  niMlv*  lv»l  of  OoU  or 

M»lai  Hul  AOUiUc  Onon,  W. 
HlncUWIAiT.  C    .\..  uu   BUlbropotitglMl 

illBaavpilv  In  CftimdH,  tUL 
KliiorlntI  uinriMinn,  :t.,  m\.  HI. 
E[hc1ii.<iHeL,  V.  II  .,iit  SVmiont  jfiivlit, 32T. 
H^B^tl^j.   .T.   v..   un   .Irlivu    w.!!*,  «Si; 

«fam  4'nifillii     limo1tr>p    iti     iho     Unlw 

I^U1».  3B. 
DuuhvuiWr.  PsriUnnud  ran,  lOfftuN,  410. 
lloLint.v.K-it.   K)s-|d«a* oroi* inirUlBii 

olfrl»  "1  M'Mhiiiini  obHrmiory.  .mmi, 
lliildt-r,-!.  11,.  irii  lioiufl^pvrnv .  3,^. 
llciLJcu,  \y.  II.    Kutbtl.Diuk*  uf  ibe  aii- 

cli'nt  I'lTiivlini,  Uf.  10. 
IMin«'<  A  n  Id  (h>tl,  !M. 
Hoiip}',  fflucow  In,  tt. 
Tlouurv*  ,l«r««o,  t«loaof.9. 
Itowl  oThoodod  «*1.  m  Hi. 
Ilombltviilo.  oHiirnnoo  cd,  IX 

{laUl  .tr.  NoucliilTtlol*,  Ul.  Wa. 
Ilpy.  I'-  II.,  L^n  fli'in,'  Dl«a,  044. 

IlniiBAiio,  ti.  li,    (.•n>i  rouiH  bnwMs 

ITku  AtSnlil}^'  and  Ihi^  I'iiH.'inr.  m'tj^,  4M. 
IluJai'tt'-Ojuxiiif  H-iAlcllioH.  4M. 

Mt]i!»nn'«T'iraH.mn|ior.'.r;o:  ini:iftirolog]- 

»1  •Uillont.  ion. 
HbiTiBfi  tLull  fryiEn  IVidbotAt  3H. 
nuril,  .^.K,,aii  liifluRin*  or  unre  curml* 

on  £txinA»  13. 
Hum,  T.  K.oii  TmodId  qnoUiNi,  ill. 
Iliiilbtit.  J.    B.,  on   olloulM,   DM:  on 

llfiriHi'lfOFiuoll,  OIIL 

tlrbloa.uii  I'iiicUd  tibnumpby.  )T. 

IlT4tT,A.  Tlia primtUn ConotwryiJbovl, 

llyiii.  A.,  on  Btslricon,  Ml  1  lArrvtibeorr 

of  urlnln  or  liuuD,  Ml. 
Hj'd'^lf'^ldtld  bulna  orfjnctm.ltt. 
I  IjilfapboblH,  rijierliDfnl*  villi  >lnM  of. 

Bnlnil«  wngtwi.  *4 ;  Iniaiula.  410. 
Ujfronifftrx,  npw  div]vttur*  In,  I3T. 
ilypf-noD,  ni,f11aii  or,  Wt- 

tlibrtoan'B  I  luUlnni  nf  I  "unjati  Ttbnovnp  l>> , 

r<Tl«>od,  W.  MI. 
lotlBDd.  nixBDle  liluid  air.  Ntt 
Ichnollla,  OuwmCUy,  iU.  tXi. 
l«loo,  ImplnnHiU  of,  ili.  tl. 
lUlnoli  BtACf  nfetnnJ.Uiiory  ■onlvij,  133. 
luDUofiilvn  apuuVot.  MU- 
Implomvnl*  of  'fltbunu,  tO^UCi, 
InnindHconi   ItEbilnit  Air  naval  wwrU, 

Ml. 
IriallnoiDi'lvr.  nuir,  UU. 
InilU.  niut"  \u.  MTi  oduui  of,  IDi  Ink. 

■iADiifiH.<lnn<  of.  X>A. 
ludlun    lUinoiuiiy.    lot:    foiMor*.   m; 

fTB<«,  lUblniawk  Intka  rrom,  M.  liapU- 

in<?Du.  m:  linKu>«Hi,  133,  tW;  tn  ifnolh 

A<nrrioB.IM;  •Ittu.lwiHUifB. M> 
ludlfiiiB  muiin  iU.  :h4. 
Indlrldiiallii .  KK. 

Indnitrliil  tilnmian,  tH;  whiMla.MI* 
InftdJou*  dl>ru«.  I«t, 
Ink.  Indin,  UA. 
Inanli,  TCxirtiiTiKli.  m.  M3. 
lnH«t  crij»1.  dyfiunJoft  ^r.Mt. 
iBingU.  Iiiibl  i-inliud  by.  WA;  aUiu  «if, 

Sll:  ■mnolnv,  W.  n,  llliof  lh>  nv, 

ttt, 
IflMIIICcnnu.  uilnul,  14. 
Intsmatlnrial  auucintloii,  3M,  V3>x  o04^ 

tnilon  In  loli'ndflc  nark.  IU:  olnVIwl 

tfonnn*.   3];   ckhlUllun   «i   Aniw^rv. 

»M,  4M:  ofidgDlrictlT     •■■:  ■A-ai 

hyftnnliimaRtw.'t:   <<  •>, 

M;p0lM»«(>rdlll011».M;  ,  |iL.ir.r  -L.'.mln, 

maA,  4'i),  ixL  tTA;  •c-lm.tlllc  utuclauon, 

•^  IIM:  nonvrx*.  IID. 
InvlJllun.  1£.  V,  il',  on  bcinMIl*  In  I'kdd- 

■ylnaii,  31. 
Irl*b  rmlirnllan,  ttiV. 
liwiDol*  ciMuimi  and  lantuncn,  SIV :  ffran- 

nu.41t.4M:  uoinooui.Ml.iUI:  trunb. 

ue. 

Irrlntlon  tn   MI»ouri   anil   TollairiUa* 

njlcy*.  IM:  In  Ihi-  unl,  )H. 
tr>i0R,  B.  D,.  on  criiullinii  nckt,  UTl 

oocnrrvncp  of  bomtlAndjp.  43. 


Jthlnnbkoir  *l»olflv  MmUk,  VT. 
JaiMbwB.J.A-.ciHdlUaaor.  f.  * 

JuijUl'*  ClHInloal  maaiftim,   itt1*w*4, 

JaiDt«-    fl*r  LoHUoiaaL  an4  Jamr*. 
iTbiqu*,  U-  r,.  on  nj**ll  ^n«^U(l  Jaw*.  SB. 
Jfrmln,  on  dpt  dirji4Knf«  in  hytfTumaCf?. 

IJI?. 
JUMen*a  rtpoit  oT  wlat  ecll)i«  of  M«  «. 

Japan,   anllqnawd    ehnaalog)'    of. 
wvalht*  wtrrtot,  HI. 


Jaiuuno  Ui^uolnf.  Mt. 
Ji-Ily'llAb,  phoAphnvaaflt 
.MUri.  I<M>l1l  rUA.  11. 


,  pho*nlu4oacirDC*  «>f«  Ud^ 


^ 


J«nII.  T.  l'..OD  M<a«e-batI«rtB>,aM. 
JdhpIi,  crnHC^ufFrMin,  IfL  Sitt 
Ji>*a.  ratw  o(  IM. 
Jobnt  tiepkia*  luMmRy  Madia*  In  Ma. 

unotl   and   nollUeal  •rfcltcv,   tU:    tn- 

■lasd.  V.t.  Thauwul'*  lnBluns  al,!**: 

luOlmiliiBl  Uliiniotr,  IK. 
Jem>n<c,.\.l{.    Konti-AUBiaue 

ta.  41^. 
JuhnKrri.  J-  Q.,  *«  ftr^r  pliysMv.  Uk. 
Jnhn«;an.  II.   II.,  on  llw  ■■plarMlaii 

KlCaanliiu,  4», 
JoaOruy.sUIuaur.CI,  SMI. 
Joy.  !>.,  ■«  rail*  tfaar,  SQVh 
Jnllrs.  A.  .\..  <■  KnuH-n  o— aJam#, 

IrDuioivlcin  appamlMa,  Alt. 
Jullcn,  .1.  A.,  sod  flulM^  II.  C.,  on 

ail  uod<,  MP. 
Jiiplur,  ml  aped  «n,  44S. 


K.,  .\.,  JonrnoT  fif.  In 

K.,li.ri.    " — «-  ..f  -nVTT,  n 

Ktdiliuui.  IM. 

Kilib,  .S.  e..  UD  ilonfw-bulOTin,  aw. 
KixniiT.  n'.K.    Whai-f  Ib  »  HiKk  «. 
K4nnt«ly'4  Wori'lm  and  l— luaHtf  vf  tt* 

Koiii.   W.,  U11  ImrubnlUaa  ta   mllmnj 

t"llldln(.  Ml. 
Kmmnnjwa,  oiplanilaa  of.  46. 
Kluitle  Ibmr  of  malwr,  Ul.  9M- 
KlncilfV,  J,  e.,  M  dtnlaiwiHii  of  Lkss- 

lu..lJl. 
Ki'livi^J,  1^-,  on  loaaafarv  Mar*,  tfl. 
Kiwii,  H..  lUlfky,  ma  laJlir'i  Aiubm 

ba<hlllo>,  tnlnrfd.  in. 
Kooh'a  lDttMl(*IlMU.  mlBa  at.  4k,    Itftf 

iBhlai>rlilo*,eU:  WMkOa  l»kmib    - 

». 
Kolbi^  Inuriaute  ahamMry, 

Ronfo,  mmtdlikw  M,  IU. 
Kum*  oartva,  IK.  m,  vn ,  ■«ilu«a,  *44i. 
Hnimli  Kitn.  ^«:ixplor*aOTiiir.4U.MI.l 
''  'i<>n«B.baIMi1(«,Bn.       i 

.•nlIt*«.>U;  dHt.n. 
I.  a  China, IML 

h'  'th'.  Lh    1-.     Arit^rtran  pMvIa, Mk:  K«.' 

ri4Ii  PMnrt,  m.  K? 
Kuiii.  'i.  K,.on  c«B«i(ra*lii)t.  W.  MO. 

IjibonUry  pnollca.vdaoHIOBal  mKOntt 

4n,  M. 
l^bnlB,  M». 

IjioquArlnf,  JapBiw^o.  W. 
Ijilumnih  A..<in  byilnicnphk*  taalM  of 

uiifibe?,  m. 
La  in«bv.an  Omahtftlw  of  fttmdaUp, 

lAinnriHy  m  b  bnlMiY.  44^. 
\juii-  In  uvnliy  U  ladlant.  Ut. 
I^KuKT.  .1.  U'.     CbainlCB]  BillBiliy,atL 
Ijaotfliiy.  .1.  ^^^-.  4n  mtnifv.  m. 
I^mlry.  H   l'„  en  mpiraiura  of  inooii^ 

tiif  Akt.  JM. 
Lauertn  soul  llxid.  iul. 
Un(MC*,lnillan,lR:  la4Ua alo.  1*4 


t^ni 


.  Afrt>«n,  JIU;  .ka 


nnawa. 

kU:  liullan,  IMl 
LiHMBm,  K.  Kar. 

IfollanB,  II*. 
t^plaiul  BOd  Urn  tapB*.  an. 
tdrral  UiaorT  or  ortain  or  tl< 
t.B«I]4r.  Alphsnu.  M. 
Ia«.  BAma»,4TI:  oforfanl* 

Ul:  pflmltfn,  4M. 
['irM,iJ.,«iHI  ailb«t<e*  nioiBiaitiiM  of 

wtk^W. 


iiu;  AiMttnM.  lit.  . 

Uk-riCfMka  al  «M^ri 

I  or  iIh«^  Ut.        ^H 
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Lairrall*  asiiliul  snudrappan,  IW. 

L«BM  MiaurM,  loMuMI  ol7  W. 

Lt*v«a,  mrvlon  nf,  340. 

liWrtuLK.  D^DD',  OD  pDmplnjr-nualilnBry 

LablaiW,  monaiuni  to.  MM. 

LaCoxTE.  Jobn.     rotnu  on  lt«ntBlB»- 

I.(*^*.  A.  I!.,  en  rnnitKiiRlaii  ot  hnmufi 

dii[ii.m. 

I.IKii»,  sir  .t.  II.    Itwiil  ttncTii|>hlul 

AimHnvtf,  -Z\\- 
Lthmmi.  A.  K,.on  new  iiroLntcor.  ^. 
I>I»uBUD.  J.,  uu  crTiklllna  kMiU.  Stl; 

vrlian  of  thv  prxauUlD»  uhlio.  Atl. 
L'tpfl4  iinlTirtlly,  \tA~ 

l,«lliL*'l*'<'Li1,  i-n  ifUiTlttl  thnn<lt)  fn  Nv*  /tf*- 

Un.l,  i;>i, 
I.a>Wr.  l>ror,  J.  I'.,  farlrall.  IMI. 
LOHjiiureiit  tmA  J&nm'a  Ud*«i*  ^f  Nonh 

Air.ptti^,  r^t^cHi^'I.  441".- 
I.ai>l>,  II.  ■'..un  icii[>'il>1ii'.  ISPL 

IJ^^ill•  -.  i.-li-nllllo.  Xtt.  SU*. »«,  «IB. 
IJcli  r.i..»rnm,ij-.  ivmpltUeEi  nf.  IK, 
LI  To,  |iMiild«>  vllfri0(loii  cif.  M0i  Hvliivbj 

uiv  ul  Htl  luluUuli.  -MIL 
Lighi.  M4;  In  Ja<>p  hm,  i'.M;  fiuliiH  hy 

ia*Ti<<,  HOi    mn    undar  mWr,    411^ 

(UDilant  or,  nO:  icloclly  trf,  IM. 
Usblltou**  aT^ipin  rii  LWfHlfe,  no. 
IJihlhiiofH,  fnirmlrinnl*  Tnr.  440. 
IflihUilnvj-ralecI I >''■>.  XI4;  rj>l#.  puliili  uii, 

id.  411:  (irukrilii  FniiDn.lM. 
Ltnkulu*.  JvTfflopnKrnl  oif.  341. 
lini1<Tn)n>'>  HIJurlun  niollutkt,  MX. 
Llntnli.SIl). 

UvvlUK,  Ul]  i7i>tl4limi]DTI  of  alflnailb.  UA, 

Untnu  iin.l  lisirar,  on  (iHrlnl  lln»  of 

IfOOhl  nuDM  I  a  Knihtff,  ^!iU. 

ljM3tvtioi1,  T.  !>..  nil  loniE-iUiUntc  leiiv 

Jittuij.itb, 
Loekfti  on  ii*>  nf  pbolncnphj  In  Hcmn. 

«oi^,  at. 
IaondvUm.  ■nliitulu-tumlnff,  90. 
LoOn,  un  alKHrvmailvt  <bm«  In  votUlD 

r*n,  ai. 
[.CrfflfT.      Bh   Koeh,    R.,    OttTky,    ui 

Lmrffivr. 
Ld«w«,  lanltntt  >l#rp  >TppiY  nf.  Jut. 
l.flHI'*  Vatli-r  ionomtiau,  3HA, 
LubrtMDis.  Umrr  uf.  34V. 
LulHlmton,  rciHin  of  RrtiMh  aHooUUDii 

u>,  Wt. 
I.liPTfH.  H.  T.    Sky  Klb<».4l4. 
LyMM.  im-i-baniiw  of,  M. 
Lfit^bV     MPhHAf     btiticr'iDBfcfiic,     r*~ 

>ir*iul,  40J. 
t.ToR,  D,  U.    Mnntiln  nelak  *)^ 
tdvu.  I>.  f  ^  -,  oa  cmwllbrm  lni0rtD(la''u  of 

.tMii.  44;i. 

Uailnalilt.   <)..   Di>   ilvnainlr*   of   biiMl 

iru>l,»41. 
MvfVia.  tl.  U..  an  tfli-«o«ant  of  L)rn»i>, 

34:  biitilu  uf  tpldn,  2t;  Tuunu  utu 

old  hm,  nivlirvnd,  Ua. 
UeCaiiax.T.y.    CbMgi  in  Ibr  color  of 

lbs -ft,  401. 
3lurinl.i)il.  -Inmra.    American  c*dJd|[|. 

a1  r»il«aj.M..i[i*, »«;  iw  ihrnintlDO  of 

inAnnxll.l  prTrtplwi.WI. 
Uetirt,  W,  J.,  on  tlu'kr,  lU. 
UcUjtl  unli«^rMljr.  'Iactvwb  ronlVrr^  by, 

VlnvkirvliVv.  farmaLlon  nf.  lU, 
Url'niiaii.  J..UU  OwailliD  nn*niu»  W. 
If  jbd'CTHl'*  Divrhnndv.  rvtlomrd,  >11. 
Ifnonult'*  jDiinwy  Inio  Kaflrliun.  404. 
Mtimfiltin,  inOimira  <jf,  <»ii  dlsrbKrc^  o 

lLalibDnVo4[|H<Unh«'f orl'A^  Anrlqnluo* 

XDL 
llamind*  of  AdlruDdarki.  44t;  vhylDRtny 

bt  HtloAuiylB.  sn. 
MwniBolhi  dli'OTtrr  i-r  rrmalnt  of.  4(. 
Man  and  maiMdun.  lU;  fuiure  of.  4M1 

in  ibc  wrUatln,  144. 


UancliHWr,  adwoi  In.lU. 
Uanlllua,  iroaloUon  otSM- 
MiBM.  B.  r.    A  wldtc  mt  fer  idHMIIt 

Ilbrw1«.4ia. 
llAntwl  IntlnlBf  la  tlaraa'itary  a«bi»l*,BO. 
Msnnni*,  i'. 
Uw  irf  Uudauu'a  Siralt.  tWi  tldnliy  ol 

bUmor*.  lit. 
tURnano.  A.  dr.  on  0Dinini<rrMil  ralailont 

ol  VnMia  Raua.  Ma, 
Utncoi-.  Join.    Ttw  canbqiuln  of  Auc- 

lo.  144. 

Wuvnn'i  Haunm  nnlniflni  Aaailuea, 

Ilarliim.  iHTin"  >c.  413. 
Uarjun.  IL.  (jq  foul  niiTn»,  VA, 
Uairlasu  lairt  of  abarltlnn,  SIV:  la  mx- 

twry.  411. 
14.^^1,  i>.  C, .  on  dln(«>nrtan  rviiLtlta.  UL 
Uuiball.    Sa*  Unodvln  and  Manhall. 
tlarnliall,  A.  II..(in*(blni>dFnni,  Ml. 
Uailln,  DD  fnadla  of  uctianw,  Vi. 
Uarun,  J.  U~.  on  futate  of  rnllad  l>iMHi 

MT. 
Martin.  IJlJic  J.,  on  nllrffil).  IS. 
Maika,  buHal,  uf  famvUiia,  UL  10. 
Uvui'hiintU*  lonocniinliliikl  oup,  t. 
Uatludoil.  III. 
UdltHMUallu.  mllOiTD,  390. 

Mm.  (uppl)  nf,  no. 

lli-«li»niiMl  •'Dglcttri,  tralnlKii  ftir,  HI: 

Kivnro,  relaUou  of,  lo  oLbtf  adonoat. 

'.*]!;  4<icUon  iif  AnarlflMi  aaaodallnn,  S, 

HIT, 
Uvfbanlva.  afipllcd,  400. 
Heilala  «r  Kuyal  ■t>rL<^lx .  Ul. 
Madlaml  bumry.  il». 
Hrilloal  nintrma  ai  i:<i|i«nliat|Fn.  T^MO^ 

Kt>ii:ra|-by.  txi. 
MdlljiA'aAiturl^Mca  arOlillD.rtvlovnLiSS, 
UnTiilla  nhlorinU,  >41. 
UmiAK.  J.  T.    Mlni-rnla  noar  Ilalulfl. 

phia,  Ma. 
M«lisn.  1\,  on  oppoalta  iaaraa  !■  fiaJlt 

alfra.M. 
UoL<TulB,uDj*llr.|bIl,  lU. 
Mtinc-lvng.  IM. 

Vintal  aroliiUon  In  aMmala,  Id. 
MoKlutniinuu.  ai-fange  of.  HW. 
Marldlan  c4rdli^  Harvard  coUno,  U ;  (vn- 

frntiM,  K*.  *M,  ai;  vork  of,  414:  of 

loutElindt.  aaro.  St. 
Uarlillana  of  lonalluao  In  Boalb  Amaria, 

ML 
UtRnuH,  C.  Ilari,    11rr  ponilnir  of  fba 

rublii  and  oibur  rarly   bird*,  A?l;   ibr 

bAdd   af   Uiv  huulaj  fti^Jn  <'y>Kjahor« 

tf(i*ui^f/J.ai4;  1Kii  alar  nowi^  mntrnm- 

pblblDut,  a». 
Ilrntaiu,  r.  H.,  on  blrl^^lkf^aUo^,  3f4; 

Uanmalaof  Iba  A>tlrniidaek>.  rtvlrwcid, 

4U. 
MaujULi.   O.    P.     Kotiiblniili:   audcatir 

fn>ni  iKl'  nrir  1tuvu*^olT  TifLoanui  t^. 
Jfirrioian,  M..  on  dmihiful  obaamuona, 

W 1  Ucthiiil  of  loaM  aiiDana,  nvlairtd, 

n. 

UacalJIc  (IrriiiU  In  nibliai.  U. 
Maunurjtr  of  faUMilK  lullona,  31 . 
Watai^  oHIUiloD  cfi  IM :  •■■mral  BDoa  of, 

llriLicr,  Atll  of,  naar  fVltaia,  IPL 
Urlr^rlr  Tva«aTcb,  intd^  for,  40. 

Mcicuculoalal  ubanvaiorr,  01;   inilvly, 

N.w-RnfUnil.M.  4i4. 
Mi-tx>cnioi;>-,  (ilMlociiphy  of.  440, 
MaTtr.  rulallon  itf  yard  lu,  aHL 
Mrlll^  ayiUin.  uao  of,  tt>:  nlur  of,  UT. 
U<i>'>  Hoilirn  palmlatrr,  miosn).  MML 
Mnliwi  rvDaajr,  M. 
lIJrarEa  birlnicari'lr  33. 
Ul«harlr«,  o.  F.  ,on  hr4i>--tfiiri*,  I'L 
MlfibclavA,  on  Trtonliy  of  Uffht.  SM- 
Jllerfl.orviuUmt,   '■ttie  <-t  Lnvaaliiimlont 

on,  4A. 
Vleropianit  doli<nu0ii.  ^Vf;  nlirrlcBnt,  9BX 
Wl'-rotpifpa  li>r  claM'f^flin  drmonalrqtlnn, 

Ul.  J4U, 
Mlorotcuplot  Jiiuniah,  ni'*.  VA.  aclcai*. 

:t44;  auiivuira  of  ivrkiu  &04;  i^nhnlnor, 

no. 

tnill,  tottpoaltion  of,  313;  cITaot  »t  frr. 
nanlailon  vn,  4«1. 


MlnrfvU  naar  I'blttdaltUa,  ML 
W-,         --  ".iti*a>.lniplEBiaDlasf,nj:,UT. 
V:  I  mill  and  IndlrtiMlllr, 

.  .iilraikmi'faHtnMtMllMwl 

Mlnot.  C  l«^OD  bUloataif  prdMoM.lM: 
cniinh  n>4  diMfi,  W;  afan  of  MaHIa, 

MtUbBll,  n.,  on  DoUwan  »liury,  nB. 
Mluvkti.  n*. 

KnI'.  alar.n«aa<4,  ainptilbloua.  431. 
Molecular dnwnla.Mn;  »ia««,lM. 
MollnacB.  ebtaallkaUan  B(,  Id,  S4.  ttt: 

w*lypr«l,M. 
MoUolrmala.  3*1. 

MonUcay  on  a<lailMiUoa  of  tuca,  SOT. 
Monuiamia,  Amarlam  csalrlbuOasa   lo, 

m. 

SlocB^  laitiudr,  3M ;  auribcp.  lamptnMr* 

Uniias.  K-  ^    Koraan  ffurit-,  XSO;  nan 

la  ibc  •mlHlaa.  M*. 
Morat.  K.  S..  on  KoraaB  cuaionn,  Mt. 
HoaKUi,  If.  X.    The  fhftloUtgr  ofdoap. 

•«■  llfr,  «M. 
Muaricy,  B.  X„  on  L'lrtnilarla  vntnrlt, 

301. 
Woaata  of  Nnnh  Amtrioa,  44n. 
Uouuda.  unblamallG.  341:   Moftda.  B44; 

IndUiia,M4:Obla,  IM.m. 
Mount  ICoialm^  24(k 
Mount  H.  A«ri(Un,  wloanloonituiMsn, 

Mulr,  W.   K^  on   aln(ls.lra<b   nllvaya, 

9M. 
Mutfbpibl,  II  ,oa  BiukcTi^l  ahy.  W. 
MiilluU,  M.  U.,  ou  dilila  of  Htlona.aM. 
MukHon.  C.  K.     IttnnI  obanraUoBa  on 

toiploaln  a«in4a,  tl. 
Muiiri",  C.  H.,  on  uatralaum  nlla,  m. 
Miiaclva  of  craba,  atronrUi  of,  UL  UL 
Wi»tni  wlih  rounil  «>■],  St. 
MuHUlman  proiiacanda,  4tT. 
MyibotOfV  at  Wlnliiaa.  *tt. 

Sturm  and  onnit*U0D),  tornvpondoiiM 
beiaraan,  tV 

Xaplaa  toOUivl'al  atatlon.  Antcrlran  lablo 
al.  T4. 

XaUuiBl  aotdeny  of  aeltneta  and  lovani- 
uani.  raUUon>of,<S:Otb>baraie*llu 
of,  MM:  p«p*n  raad  b*ft>ra.4Wl  boatd 
of  baalib.  Uf ;  eeniarann  ot  alrawlalau. 

at:  BTid*,  u». 

Kainnl    Malory,    Anarttan.   US;    tsn- 

booka.  IM. 
Kalurallal.  rsubtaa  af,aH. 
Kkutlnl  alinanao  fn  IIM.  ». 
fitntl  nur  toll^tv,  *^ 
Kcbolao,  »4. 
Nn.ao)i.  K.  T.     I'lm  Obio  aartbtnakp, 

103 :  aiiarmihc  1n«v<t>,  HI ;  a  vlrtiiaroaa 

iiiiinnklo,  410. 
N'«iacb)lluk  Inn  Ed!,  IK,  Mr 
Knubaurr,  A.,  on  rata*  of  ■fcwa.SlO. 
Kkwcobm,  H.    Cm  cboaia  ba  InwanyMtd. 

W>:   fiayelile  Itrer,  Sn;  paycblnsl  rv- 

aaanb,  MV. 
Nvwrumb.  ?t,  nti  aatuir  of  abllqally  o 

aeUntlc.aM. 
Nov  Rniliuid,  Alxonijuin  Irfanda  of,  4M; 

mabonilncml  anciiiy,  Ua.414'.  ortblda 

ivi. 
!CEi>,JDraiy  dofa.3M:  (toloclcol  ntmj. 

Nairporl.  old  ibDno  niltl  ■!,  Ul.  Ml. 

XeatoD'a  IbDory  of  aiqtoanhrflo  rrfno* 
Hun.  IM. 

NfH  Vnrk  agrtruliiinl  aiatlon,  aaliaal 
rnpnn  of.  nrilrirnl.  it9:  Bypinn  do- 
ii«alta,saki  •lainiuncy.umilaaillmior, 

Na*  Zaaland.  glKiUI  pitlod  In,  43a. 
Nluam  watat.poBar  ■•  (mnaior  of  tVe- 

(ricUy,  U. 
^carana  roula.  ISO. 
Mrol,  W.   W.  J.,  on  Itianry  of  aoloUMI, 

»«, 
NUi:,  Olvli^llun  of.  Buii>.  490. 
Xtpbar,  r.  B„  on  altoulal  Imumlaaloa  uf 

rottgj.  >14. 
muonn,  aaalaUbiloD  «f,  by  pla4a,  m. 
Koc4ulda«,  alrumral  modl*M»aa»  ■«-,•*. 
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SovMMlUDlc  darsUipaMtB  «(,  IW;  irl- 

natnUl,  l». 
Hvnlnuliiaid'*  book  of  hli  vinlonUeut, 

as*. 

Nonli  Arnnrim,  bitilt  of,  M;  eanotrUDn 
of,  with  Onvnluid,  ^tB :  inmw  of,  4IA  L 
»((■«(.  Mt:  iTDDpUnl  tlon  of,  lOii 
veMitlon  ur.  361. 

Nulb-AiruiUc»rr<UU,lfL41>. 

Hvrth  Doia,  pHm  nObrrd  toi  iiMnat  ap. 
proub  to.  l»l. 

}<ifrili-vc4i.  Uu-  im'/it  ftvta.ATi- 

N"H  Si-„iiwi  (lal-rtpld,  »a. 

Nninin  >:>iiiillii.  niirili  of  mtiTCNlatlail 
•Ult.'-ll  111.  IM. 

Ko] «.  I  P.,  un  vtaibcr  oup,  XNL 
Knlrltnu  In  faadai,  HI. 

(nBarntloiw.  (diiulaiuu  of,  tW  1  iloubtfu.!. 

an. 

ObHRKIunM,  print*.  MA. 
Obttnutary.   «-iubih»iilr,  'JM:    0»«n- 

Kieb.  «l :  IVri>,  Hi  i  no  4*  UUI.  SI. 
Ohio  a^rloulLiifiii  iri|iirrkDtvnl^>ljallaii,  ro- 

pon  of,  for  IKU.  itvlowol.  IPi.  wtitti 

SuikB.  m:  <•!  i^'i".  ii>.  Kt);  iduiuhi*. 
I*:crtcla  of, lb):  WulcTWiUDltsnity. 

Ilfth  rrfuri  nf  (nuarum  of,  to. 
Oll.ellMt  of.  un  wU«.  Ul.  MW,  Md;  in:n- 

iral.  Ml. 
OII'bailn«*liaU,  VM. 
OJIhvw,  l>iipl«in<-nU  of,  HI-  W. 
Otnaba*.  obUil-Ufr  Hnuiiif.  ^US;  M«nilth1p 

plbaa.SW. 
OnAlilf,  .Vss.KutflAiirt.  tv«. 
OnY"n  npobt,  Tl- 
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Blockwell,  J-  H.,  on  moon's  latitude,  304. 

Stokes,  A.  C.  A  burrowing  aplder,  ttl. 
114. 

Stokea,  A.C.,on  llverofdy.  72;  Tarantula 
arcnicola,  262. 

Stone  age  In  preblatoric  archeology,  460. 

Stork.  Charlea  F.  The  navigation  of  the 
Nile,  ma/i,  456- 

Stone,  O.,  on  doubtful  obacrvatioD*.  203; 
Leander  51cCarmlck  obacrvatory  of  the 
Unlveralty  of  Virginia,  304, 

Stone  mill  Bl  Newport,  ill.  512. 

Storey,  U.  J.,  on  new  coltltnator,  74. 

Storage  bat tertea,  315;  before  the  Elec- 
trical conference,  367,  333. 

Storm  a,  jiecullar,  282. 

Stofe.  perfect-combustion,  331. 

Buhmarlne  telegraphy,  llmllattone  of,  lit. 
438. 

Budan,  530. 

Sueaa'a  Face  of  tbe  earth,  reviewed,  ilt. 
535. 

Sugar  !n  milk,  method  of  estimating,  322. 

BuLLivAN.  J.  A.  Tbe  Delaware  estuary, 
363. 

Bummer  school  of  etitoraology,  111. 

Bun,  angular  diameter  of.  36i ;  theory  of. 


416;   and  phinets,  caDpataU'>e  dtmea- 

aions  of,  ill.  582. 
Sundry  civil  bill,  1,47. 
Sunftower,  eipoanre  of  pollen  Id,  353. 
SuD-apota,  453.  ill.  460,  5e4;  connection  of, 

with  terrestrial  phenomena,  352. 
Sun  time  and  cluektlmc,  ilt.  678. 
SurfaceB.  production  of  optical,  333. 
Survey,  Canada,  232, 

Suaque banns- river  region,  geology  of,  120. 
Bwarmlnglnsects,  lU,  70,  ill. 
Bwect.  K..  on  Erie  Canal,  13. 
Bwlft,  I..,  on  nebulae,  204. 
Symbols,  astronomical,  573. 
BmnsDB,  W.  S.    FIsh-remalna  In  North- 

American  Silurian  rocke,  lAfl- 
ByDcllnal  In  TacoDic  nnge,  250. 

Taccbial'a  stDdlea  of  rainfall,  267. 

Taconlc  question,  27. 

Toll's  Heat. reviewed. 30;  Light, reviewed, 

444. 
Talisman,  echlnoderms  dredged  by,  Ul. 

102;  lower  forrns  of  life  dredged  by,  ilt. 

171. 
Tanglea,  iU.  224. 
Tanla,  discovery  at,  336. 
Tarantula  arenfcola,  2A2. 
Taylor,  R-  W-  C-,  on  factory  acts,  286. 
Teachers,  Improvement  of,  142. 
Tea-lnaecta,  426;  plant,  cnltlvalloo  of,  365. 
'Technical  education,  advancement  of,  425; 

workshop  In,  306. 
Teeth,  alic  of,  aa  race-character,  536. 
Telegraphing  without  cable,  207. 
Telegraphy,  llmltatlnni  of  aubmarlne,  itl. 

Teleoalean  egga,  340. 

Telephoning  through  cable,  262:  long- 
distance, 315- 

Teleacope.  liuaalan,  25, 

Temperature  of  atmoaphete,  268;  In  the 
United  Slates.  If/.  560- 

TtHFLE,  Sir  Ricbard.  The  general  b1»- 
tlsllca  of  the  Brltlah  empire,  214- 

Tenonta  of  an  old  farm,  636- 

Teredo  navalla,  12. 

Terma,  use  and  apelling  of,  49. 

Tertiatlea  of  eaalem  United  Btatea.  662. 

Tertiary  man,  244- 

Tcillng  eslablishmenta,  231. 

Thompaon,  hfra.,  gift  of,  to  adence,  260. 

TbompaDn,EIIbu,onalorage-batlcrlca,3»I>. 

Thompaon,  B.  Y.,  on  dj'namo-electric  ma- 
chine, 315  ;  government  of  dynamo- 
maeblnea,  293;  Recent  progreea  In  dy- 
uamo-electrlc  machines,  reviewed,  620- 

Thovfbon,  W.  U.  The  microacope  for 
class.room  demonstration,  ilt-  540. 

Thohsob,  Sir  W.,  Btepi  toward  a  klnellc 
tbeory  of  matter,  flj.  204- 

Thom.on,  Sir  William,  porirall,  430, 

Tbomaon,  Sir  W.,  addreaa  of,  before  Brlt- 
lah aasoclatlon,  319;  on  electroraotlve 
furcea  In  voltaic  cell,  251;  gyrostatlo 
working- model  of  magnetic  compaeo, 
350;  Hall  phenomenon,  207;  kecturca  at 
Johns  Hopkina  unlveralty,  298,  340,  437; 
molecular  dynamics,  437;  stenographic 
notea  of,  602. 

Thomaon'a  siploration  of  Klllnmnjaro, 
map.  46,  270. 

Thunder-atorma,  07. 

Thum,  E.  F-  lm,Dn  Mount  Roralmn,  281. 

TpcBBTON,  It.  U-  The  mission  of  aclenco, 
233;  the  work  of  Octave  ilallauer,  por- 
(raif,  506- 

Thnraton,  R.  II.,  on  theory  of  ateara- 
cngtne.  28B-  I 

Tlde-tahlc,  577. 

Tilden.  W.  A-,  on  phenomena  oraolntlon, 
256. 

Time,  alandard.  681;  sun,  j/t.  673;  without 
Instrumenla,  ilt.  51. 

TiBSANDiiB.  O,  Navigation  of  tbs  air. 
ill.  631- 

Tlaaue,  origin  of,  34)- 

Toin>,  P.  P.    Sun  spots.  153. 

Tolmle  and  Dawson'a  vocabulariea  of 
Indian  dialecte,  122. 

Topographical  mBi>a  of  Arizona.  138;  of 
Massacbuaetts,  3. 

Topugrnpby  of  Russia,  183. 
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ToiTi*-l«  iireiUcriloa*.  la. 

TomadDT*,  abl ;  anil  bow  ia  h^u  Uinii, 

ui.  an. 

TdikiIu  lioit.  4)0. 

"r&rtiuiiuf  i«Ti»,3W:  •oiiM.SlD. 
Toii'^^li^,  ■>  Iji.  Ah  f^nunn  (oaJ-neUI,  ai>4- 

Tnll),  U .  A.,  uu  iliuiU'  ■.'■□Mtii'ay  lUid 
l^rlmtb  «l«lf1o  Inainitay,  X&L 

TmiMtlnn  of  bcilt,  JCR. 

Tnoli.  I{f.  tt*. 

Tn—my  iluputrntni  •iid  phltuiriphlenl 
Ituinnnniu,  UI  ;  rullnip.  nn.  lil  -.  In 
nflKnl  to  notlDalcBlt.  Ut,3M. 

TBKLim.^V.  BLudialas-Ums  fUr  flow. 
cr..  Hi 

TMIIluin  tnndlllofuiii,  Btinoniul  Itoim  of, 
avj, 

Tiinubuli'i  •ork  on  lisyluiil.  aM. 

Tnuni-KriiiiK,  J,  Aiin>»phinii*lMUiiill)r, 
101^  iriunili-raionDi.  VI;   ivhu  )•  fI«^ 

Tmobrliln.  J.,  un  ulurniililnit  >UlKim 
labl*,  W. 

Tbiik,  K.  W.  UablruHH  lu>k>  fToiD  in 
In.llu  vraie  In  HrlUih  ColmilVIa,  34: 
bdi.illn  I  HI  lurtlD.  Ml.  a  iDU*knI  villi 
aniunrt  uii.Ji:  iiliou«r»|>l>i  «f  itic  in- 
t«Flor -If  H  i^iA]-niln«,3^^ 

Tu'jiTiculuiii.  la.  Mi. 

Tukc.  .1.  A. '.n  lti>h  fmlmUov.SH. 

'IHinnvt.  hniiloiit.  40il. 

ToililDi  watar-wlrvcl.  11. 

Tiinrtr'*  Amuim.  rvvttiM^Ml,  33t. 

'I'tlak.  K.  II.  KoH  Clio  pnihlDiB*  ft 
Aaariain  luillinjwlfro   prt«ML  IhpiU' 

Amorinn  aipinM  of  iiiithni|iiilngy,  :l'. 
TftBr,  K.  I!.,  uu  .^iniiloiii  [rIbH.  3110-, 
fl^rili-jUuuricaji  tw^*,  im. 

Uuluhkawnila.M. 

fDdcrarvqnil  wltn,  3M. 

UMM^BUilH.AtrlainnwiilD.Sn:  nwniu 
rvportonuci,  rviimifid.ltD.  ■t>1vhlhvo^ 
umt  utt  R^'limJ,  411 :  i-tcTitli  wiLuidv  q(, 
lvrl«wH,  441;  ^^onvi  ar>i1  fcjtlcllr  «ur- 
w/i  yn><i*Uo  mrk  uf.  XM;  Minmsrglil 
nhllnM  «f,  ti»;  gndll  uf.  MI;  uartb- 
■laakiBlu.tW'  tMuroaf.M'.  (i'iiIubIiaI 
«unr«y.  anuual  nfM^n  (»f,  rvvt">r<'^l.  "^ 
Ol  bsJIeUD  Hit.  i.  til:  i<>p(i(n.|>hl»1 
tbrria  111".  IS4;  UydruiiTapblc  ol1]rv.  t*- 
fvn  ur.  tai,  Hiirk  •it,  I'd;  nullonal  mu- 
■tum.  wMiil'iM  I'f.  ^W;  blfrt'Collr^lvii 
•f,  Mt ;  tiiilMioi.xaiii',  lullUL-Iluirur.  NO; 
PMUn Id, Kl ;  nuuicnuY. (VI :  'Hcui- 
4ar**  uilary  flf,  4A0;  tlgual  •pnii<>  [4 
pt«a,  Vin,  let'.  H*4clBUlD  «Artb<f1l«ko 
•ft«vr»11i-Ti  in.  Mt;  frnjt..r»iU[B  lu.  tit 
*W.  i.nUni'*  or.  iW. 

Dntt>r-lli.  liliMl.i:.;  ■.rviivlnia,  I<»a>lct 
MK'nFliiluli  4jlrtijr«.t1f>ry  vf.  3>4. 

I?FTDK.  Wtllllna.    V,'.ul(i>r  ru(«*U,  I'm. 

i^lrlcvVula  vul4-4fU.  'jni. 

VifaDH.aa. 


Vaitv  «t«t,  no. 

Vau  IijPt.  y.  U..anawn(*-h*HMlM,M>. 
Vajwr  ttntloM,  SCl 
Vulivl>nik<i.ZaliUliTbnaka'a  BI«uonla  ttl 

Kociiii.Mr 

Vcffrt4M^  r>*nalna  fif  iliHt.  Tly 
V'riiriiLiiuEj,  Nunlb-Auiflrlcan.SAl. 
Vfttx.,  afnriir^Ritint  ■'-f,  410. 
V(4ei1nTWL]i  .if -'ar^<it*,  tlA;  tvwr,  lu. 
Vcn»i»a.  rKTrt''tH-Ti  ul  I^'fviicIi  p%iltPCVni|>1l4 
of  Iruuii  li^.  4M. 

V'«iiiitLU  A.  K,    Ktl-lrnoH  of  llir-  t*l>t- 
*un:  u(  IlKbi  •(  (Ileal  duliibi  In  Ltui  «*. 

V.rUbmlM,  hItMTIMIIan  vt,  UI.  M:  alil—l 

Difag  inif  of,  (M,  Mi. 
Vldil'i  I%uiuiuvU)BlaMa*,  rtvlrwnl.SlI. 
Vfninn.l.  ■>a. 
VInm.  II..  OH  llmlMUana  of  mbrnkrlin) 

ulvil»l>liy.  </J.  4MI. 
VltlfiajriiiB  immjikln.  4iVw 
Vwlmik  I'UHil  MlT  lodaiadp  AO0;  aoTbnni 

nfUounltil.  AwnMlo.W;  Hnil,  IM. 
Vklcauu,  IlocualulT,  luiji,  OS:   aodniui 

from.  lai. 

W.,6.  TlirniaHcaarXenb AiuiTlMjUH. 
V^ut,  J.  It.    l^cAiratluiia  li>  mall  Sbn, 

M. 
Winivonni,  M.  K.    i^omr  I'nilitl-euMa 

•Nuluulau.  and  Uie  iirupylllo  quniluu, 

W«.iy.i  Anbah.  n. 

WaiTft.  f>,if  or,  in. 

Wniificr.  p..  ari  tfHdal  manurva  fur  jmr- 

Vp'aijic^,    J#f«Tiiird.      Tt"!   lartbQiiak*   ff 

Au(,  1U.  114, 
Walkvr.  I'-.V-fOuladuMrtal  vduiallonan^ 

h«n>IIi'faf>.  »:. 
Wall>|">m.  Ki>, 
VTtitii,  1.,   K.     IrrlHBllon  la  Iha   upun 

tf  luvurl  ihil  Yvtl,:FW*l<ana  talfvra,  IM. 
Waul,  t^  I',,  i.n  r<iull  ilnra  o(  (liibr.  340, 
WaiTcii,  ('-.  'M   luamuil  pruffaaLuila  alifl 

lh>  piiblli'.  S41. 
Watbbiini  ttbttnniory.  «ja>pl»«a«  of  roe. 

ndlau(lrclaat,a»&, 
Walar  tit  ■laiaiii'bOitlfera,aupprh(4l«di4SI; 

iTan*nan^irT  cf,  4(1 ;  (Mt*,  IB. 
NVaiioii.  E11«>,  1IA.'  or.  no. 
Wava.citrTvuu.  tnnuunDDOf,  OD  bi1Ji]a,n; 

■Mp.  tut. 
Waierlay  CFuOp-  UT- 
WoaJ.  on  prulucUuBufaoun-I.na. 
Wialbi-r  fiMraala.M*:  map,  WO:  nrlov. 

riHinibly.iMi;  •rnIn'l>Jafio,4ZI;  alg- 

unia  uf  Alobaina,  404. 
n'lSU.  I'.  M.    Ttiit  tvolmluD  at  oaLala, 

III.  ns- 

Wt-wil.  M'.  )!,,  on  vtyatr  cniiitluh,  tL 
iiVciliflK>"i>.  A,  H.,  an  Unleu  ralt«*r, 

Wrllt,  .lilvfn,  ITM. 

WrvDnLL,  O,  ■/.    N«v  map*  i*t  ibr  U»fr- 

viifl.  ■«  ■■/»#.  bsij, 
WnM  blJls  rnlOf i«l  dnlUi  at,  MO. 


Waal^anh,   W,.  aa    IWUi^k   isnm 

Xonb  *n>rr1iaMd.taainUa,3U. 
WlLlrlWifk^*  al  «pm.  MO, 
U'wlriotuu'i  EIrruitlly.  nvlrwHl,  fl. 
WitJ^r,  U.  11 .  on  w>4irv(aM  a^m.  " 

aairflb'Ur^lM  anil  obloD^U,  M1- 
Wllv),  )l.  W...Mtnpll>«l  iMIkala  of  • 

nialMiK  auvar  lu  mllll,  SS- 
WiLl.iaat,  <).  11.    SpKlmc^  lllmir^    i.- 

L«lijiiaiin>  **i\glb   ot    Uiv    ttj'tH.wu 

■rbltb.ill. 
Wililaiui.  II.  tl..  an  if«tlikfl*«(r,  JM; 

[j«lMiiuifiVrfyala|U»aal|laH,nf. 
Wiititmf,  II. ».,  un  MKaihl  hsnaa,  na, 
Wllllbua,  fi,  G,,  UD  Xcar-Vuik  n^paiin 

dopiafla,  ftU. 
Wibi'ii.  l>..-inbiimanaViiL1  ftim  l^tdbaba, 

Sl«:  llDivii  Ti<m<hU,31i<. 
WlkuK.iit  KrwmiLdaibar.nL 

AV^iIbuI},    J.    II.,  PD    AflHrtaU    f^niHAiKl 

r*li>iir,^w. 
WiMliiLI..  V.  II.    Tlu  rryalalllaa  tvttm 

uf  iii.*r  aunb-nai.  9ft. 
Wlnil.fuir*nla,*in«ia(.  ua  niaML  **. 
WInr-rnidKOtin  M  rrania,  3H. 
WrsMKi,   W.   C.     Tba   tunacunUniKd 

bad  awlnv.  M. 
Wtnaer,  J.,  «o  nblamy'a  twnnipbr.  ■>• 
Wlnlona,  nlyllioltty  vf>  Mt. 
VToiiKur.  A.    Ab  oaoa  iwlw  aaB,  4Mh 
Wp!t»m>l.ail. 

Walfe  nptdKlon  b  Ctaldm^  Kt. 
Wood'aaMlouB,  aiady  uf.  4^ 
Woodburf,  C.  J.  IL,  on  niinmMlit  qn**- 

klara]nWni.l*1. 
WunI  nbr*.  HrfmUaW  M.  Mt 
WuriUna-^la,  auhllUoa   tt,  la  P    -  -, 

4M. 
W«rtt>bop  In  iwtanlMd  adoMlla*,  ■«. 
Wonaur,  T.  U.    Mlwimilt  actun, 

944. 
Wniihi.  C.  I>.,  on  «caAllM  mt  umttm 

KUlalu  BufioD,  4ea. 
WhiiUit.  K.  Rani^y.    On  Ika  iMMka  tf 

lhi>  -anaivd  apiwadavva  uf  Iba  lbi«(l 

11  Aiau.  »U. 
WritflH'a  AitjuBlfDCBt  of  ubamaHaniB  t^ 

WorU,    Chi«)aa     AdnlpK. 


llciM'a  aetMlnUun  <iMi,^4. 

Tard.  RbMlnD  tt  ntUr  ut,  3M. 

TolloiHiac 

TouMu,  Ci 


•; 


TolloiHbMW  *Mlanal  UMk  aurwy, 
A.     IVhAuf  pPDbWnia 


imiwnjr, 
ttl.  Ml. 


Wti  uiB^fnU  mJ  IW  I 
ruling,  S.    An  ltiMUaay,«*4  T  t  h. -* 
ArruMlMk 


KanrMla.J.  I. 

aopblla,  U. 
Zl«aT,  .\.    Xnalld  M  B  lou-kDOk  af  «•■ 

•inirtrr,  441. 
Zodiacal  llKiil,n. 
Zonltaa  onrMi  Aaivnnd  to  Onfv^ 

Ut. 
ZoStDVU'^  r*M*nbH  of  e«0«Mb  Mm* 

b...f  I.  i!l. 
;:Dni<.  all  arncina.  Bill;  tm*l»nit,i 


ERRATA. 
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iK,   "    3,  lUtb   hot    fram   bittltiiu,    for   '  aotfular  *   rnid 

' abrupL' 

81.  "    3,110' ';4.ii<r  ■•t'bail  ««aftl>*nad-bMrd>«bi>oU.* 
k  '■     l,Uui.l^f.,r-»M,iWn*d-*«i,MO.' 
Ml   "     1.  mil  lliir  frum  bi}iMiin,fut'Ui>' r«*l*Mk* 
>M,  "    l,lnliHiooto,l«r-Trvmttan'iM4<TnnalHli,- 


l^^s  »>,  Eol.  1.  lOlb  Una.    ncmatka  onniily  uuniMcil  M 
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